HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHMOJIOTUU TEOPETUUYECKYIO OCHOBY IS
OTIPENICNICHHUS TMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUS YICOHOrO MpeaMera
«buonorus» cocTaBuWiM: KoOHUeNTyaldbHble TmojoxeHus OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3yJlbTaTOB OOy4YeHHS U
TpeOOBaHWI K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHHUS 00 00mux
LUeNAX U OPUHIUIIAX, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHMSI O crieruduke OUOI0TUH, €€ 3HaUCHUH B TTIO3HAHUH KUBOU MPUPOIBI
U O00eCleuYeHUH CYIIECTBOBaHUSI ueloBeueckoro obmiectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSIM, OMPENIENICHbl OCHOBHBIC (DYHKIIUM MPOrpamMMBbI IO
OMoJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosoruu 1aér MpeACTaBICHHE O IelsaX, o0 oOmei
CTpaTeruu OOYUYCHHMS, BOCIHTAHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU
yueObHoro mnpeamera «buosorus», omnpenenser oOsi3aTelbHOE MTPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpeieieHue Mo paszjieiiaM U TeMawm,
PEKOMEHAYEMYIO TOCJICIOBATeIbHOCTh HM3Yy4YeHHs Yy4eOHOro Marepuajia ¢
y4ETOM  MEXKMOPEAMETHBIX W BHYTPUNPEAMETHBIX  CBSI3€H,  JIOTUKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromMnXCs.

B mporpamme 1o OuoNOrMM TakXKe YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMUHOCTHBIM, METANPEIMETHBIM W MNPEJAMETHBIM pe3yJibTaTaM
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIbHOCTH/YU4eOHBIX JEUCTBUN 00yYaromMXcs MO OCBOSHHUIO COJICPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mno Ouosorun (10—11 xmaccel, ©0a30BbI  YPOBEHB)
peaqu30BaH MPHUHIUIT TPEEMCTBEHHOCTH B HM3yYEHUH OHOJIOTHH, Ojarojaps
YyeMy B HEH MNpoCMaTPUBAETCS HAMPABICHHOCTh Ha Pa3BUTHE 3HAHMUIMA,
CBSI3aHHBIX C (OpPMHpPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OpPUEHTAllUMd  JIMYHOCTH,  DKOJOTUYECKOTO  MBIILJICHUS,
NpeACTaBICHUM O 3I0POBOM 00pa3e >KU3HU U OCpPEeKHBIM OTHOILICHHEM K
OKpyXawuen npuponHon cpeae. Ilostomy Hapsgy ¢ U3ydeHUEM
00111eONOIOTHUCCKUX TEOPHM, a TakKe 3HAHMH O CTPOCHHM >KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHMOJIOTMH YJEJICHO BHUMAHHE HCIIOJIb30BAHUIO TOJYYEHHBIX
3HAHMU B MOBCEIHEBHOM KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B TOM YHCIIE:
npodUIaKTUKA  HACJICACTBEHHBIX  3a00JICBAHMM  YEJIOBEKa,  MEIHMKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTHYECKHU



[IeJ1eCO00pa3HOro0 TMOBEJICHUS B OKpYXalolled NPUPOJAHOU cpene, aHaiau3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHUE NMPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHUMaHUA K  MOPUKIATHOMN
HampaBJICHHOCTH  y4yeOHOoro  mpeaMera  «buosorus»  MpOJUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIICUEHUsI YCIOBHUM NIl PEIICHHs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas Mpernoiaract
dbopMupoBaHre y 00YJArONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHHUMAET Ba)XKHOE
mecto. OHa obecnieunBaeT (OPMHUPOBAHUE Y OOYUAIOIIUXCS MPEJCTABICHUN O
HAy4YHOU KapTUHE MUPA, pacupsieT U 0000IIaeT 3HaHUS O KUBOU MpuUpojie, e€
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
YCIOBUSL JUJIsi: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 3JI0POBOr0 M Oe3omacHoro obpasa
KU3HU, DSKOJOTMYECKOTO MBIIIJIEHUS, LEHHOCTHOTO OTHOIIEHUS K JKUBOU
IPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JUIA  PEHICHUS
BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJa4 CPEeAHEro oO0miero oopa3oBaHwUs,
colpan3anuu oOyvaromuxcs. M3ydenune Ouoniornu oOecrneuruBaeT YCIOBHS
TUTSt dbopmupoBaHus VUHTEJUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX u
MH(QOPMAITMOHHBIX  HABBIKOB, JACTETUYECKON  KyJbTYpbl, CIIOCOOCTBYET
WHTETpalu OUOJOTUYECKUX 3HAHUMN C MPEJICTABICHUSIMHU U3 IPYTUX YUEOHBIX
MpeaMeToB, B 4YacTHOCTH, ¢u3UKH, XuMuu U reorpadpun. HazpaHHbIe
MOJIOKEHUSI O TpeHa3HAYeHUH y4eOHOro mpenMera «buoyorHs» COCTaBUIH
OCHOBY JUIsl OTPENENICHHS TOJIXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
COJIep>KaHMsl, MPEACTABICHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

Ot60p coaepxkanusi yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYaroniuecss JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIC JIJIS
dbopmupoBaHus O0OIIEH KyJIbTYPBI, OMPEICISAIONIUE aJCKBATHOE TOBEICHUE
YeJIoBeKa B OKPY’Karollel MpUpogHON cpelie, BOCTpeOOBaHHBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JesaTebHoCcTh. Oco00e MECTO B ATOM CHUCTEME 3HAHUM
3aHUMAIOT DJIEMEHThl ~ COAEpKaHUs, KOTOpbIE CIYKaT OCHOBOM IS
dbopMHupOBaHUS TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M IEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHM3alluy OMOJIOTUYECKOro 00pa3oBaHusl.

CtpyKTypupOBaHHE COJIepXKaHUsI y4eOHOro mMaTepuajga B Mporpamme Io
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00



OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOU MPUPOBL, O €€ YPOBHEBOW OpraHu3alluu
U DBOJIOLMU. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mpeamera
«buonorusy BbIIENEHBI CIENYIONME COAepKaTEIbHbIe JIMHUN: «brosorus kak
Hayka. MeTopl HaydHOro no3HaHus», «Kietka kak Onojornyeckas cucTeMa,
«Opranu3m Kak Ouonoruueckas cucrema», «CucreMa u MHOroooOpasue
OPraHUYeCKOr0 MHUpa», «IBOJIOLUUA JKUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILUE UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3alMM >KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpPETEeHHE YMEHUM
UCIIOJIb30BaTh 3TU 3HAHUS AJII TPAMOTHBIX JICHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOUM PUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTxkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PELICHUEM CIEAYIOLINX 3a]1a4:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUA O OMOJIOTMYECKUX TEOPHSX,
YYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THMIIOTE3aX, IPAaBHIIAX, CIIYKAIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOAaxX HAy4yHOIrO T[O3HaHWs, CTPOEHUH, MHOTO00pasuu |
OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOIO YpPOBHSI OpraHM3alllM, BBIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIEI0OBAHUAX B ONOJIOTHH;

(dopMHpoBaHrEe y 00yHarOIMXCSl MMO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTE B MpOLIECCE aHaIM3a JAHHBIX O MyTSAX pPa3BUTHUSA B
OMOJIOTUM HAYYHBIX B3IVISAOB, UACH U MOAXOAOB K M3YUYEHHIO JKUBBIX CHCTEM
Pa3HOIO YpOBHS OPraHHU3aLUY;

CTAaHOBJICHHE Yy OOydaromuxcs oO0Iel KylbTyphl, (QYHKIMOHAIHHOU
IPAMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH MW  OIICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHUpPOABI HAa OCHOBAHMM 3HAHUW M OIbITA,
HOJTyYEHHBIX NPU U3yYEHUU OHOJIOTHH;

(dopMupoBaHrne y OOy4yarolUXCs YMEHMH WIUTIOCTPUPOBATh 3HAUCHUE
OMOJOrMYECKUX 3HAaHUM B MPAKTUYECKOM AESITENbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKAEHHOCTU B BO3MOXKHOCTH MO3HAHUS YETIOBEKOM >KMBOM
MPUPOJBI, HEOOXOJAMMOCTH OCpEKHOTO OTHOIICHHS K HEH, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTHYECKUX HCCIIEI0BaHUI;

OCO3HaHWE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPbI, 1J1s1 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHU B MOBCEIHEBHOMN KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEIbHOCTH IO OTHOLICHHIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHWE H COOJIIOJICHHE Mep
npoUIaKTHUKN 3a00JIeBaHUH.

B cucreme cpeagHero oOmero oOpa3oBaHus y4e€OHBIM MpeaMET
«buonorus», wu3ydaemplii Ha 0a30BOM YpOBHE, SBISIETCS 00S3aTEIbHBIM
y4eOHBIM TIPEIMETOM.

Jns wm3ydenuss Ouonornd Ha ©0a30BOM YpPOBHE CpEAHETO OOIIero
oOpazoBanus otBoauTCca 68 yacos: B 10 knacce — 34 vaca (1 4ac B Hezenio), B
11 xnmacce — 34 gaca (1 gac B HeAemIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON Hu
npaBoM. Ponb Ouonornn B (GOpMHUPOBAHMU COBPEMEHHOM HAYyYHOM KapTHUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Metoapl mO3HAHUSI JKUBOM TPUPOJBI (HAONIOJEHUE, SKCIEPUMEHT,
ONHMCaHue, HU3MEpPEeHHE, KiaccupuKalus, MOJCIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JemoHcTpanuu:

[Hoptpetsr: Y. dapsun, I'. Mennens, H. K. Kosnbnos, /Jx. Yorcon u .
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKUue padoThbi:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HM3YYCHHS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
ouocdepHbIit.

JlemoHcTpanuu:

Tabmuiet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHHU
OpraHU3aluU KUBOU MPUPOIBI.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKU. XHMHUYECKUE BJIEMEHTBhI: MAaKPOJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTtke. Ilogaepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHMMbIE AMHHOKHUCIOTHL. AMHWHOKHUCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounonormueckue Karamuszatopbl. CtpoeHume QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHocts. Kodepmentsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcUpuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
LEeJUTI0NI03a). bruonornyeckue (pyHKIIUU YriIeBOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipodoOHble cBoiicTBa. buonornyeckue @yHkuuu nunugoB. CpaBHeHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crtpoenue um QyHkimm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

[uronormss — Hayka o kierke. KinerouHas Tteopus — mnpumep
B3aUMOJAEHCTBUS HUAel U (PAKTOB B HAyYHOM IIO3HAHUU. MeETOAbl M3y4YeHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOmMe NpU3HAKA KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus pokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, KUBOTHOW W
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJMKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uromnasma u e€ opranouasl. OgHOMeMOpaHHble opraHouabsl KieTku: JIIC,
annapat [onbku, Jsm30coMbl. IlolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJIpUH, miacTuabl. [IpoucxoxaeHne MUTOXOHIPUM W TUIacTUA. Bubl
wiactua. HemeMOpaHnHble opraHoWbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP,
LHEHTPUOIHU, PECHUYKH, KIYTUKH. ODYHKIIMHA OPraHOUAO0B KJIETKU. BKitoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuiel u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekynsl AT®», «CTpoeHue 3yKapuoTHUYECKOW KIETKHW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHue pacTUTEIbHOU KIeTKH», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHHUs KIETOK PaCTCHH,
KUBOTHBIX U OAKTEpUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENaparax u ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IU3M. ACCUMUIISAIMS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUWISIMS (SHEPTreTUYeCKUui 0OMEH) — JIB€ CTOPOHBI €MHOTO TpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIECTB W SHEPTUU B MOHUMAHUU
MeTadosIu3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DpdekTuBHOCTH (PoTocuHTE3a. 3HaueHUE (POTOCHHTE3A IS
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIEHUS €r0 MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BbIACICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WK KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. OPheKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peaknuu matpuuHoro cuHte3a. ['eneruueckas undpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortanbl TpaHciasuuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocoM B OMocuHTE3E OerKa.

Hexnerounsie ¢hopMbl xu3HU — BUpychl. MicTopust oTkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedumnuta yenoseka (BMUY) — Bo36yaurtens CIIN da.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuWHTErpasa. [Ipodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

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

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMen», «Xmoporact», «Potocunres», «Ctpoenue [JTHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Pemmuxarus JHK.

O6opynoBaHue: MOJEIN-ANTUIAKALANA «Y 1BOECHUE JHK u
TpaHCKpunius», «buocunres 6enka», «CTpoeHUe KIETKU», MOJEIb CTPYKTYPBI
JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIOWHBI U TalUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOIO pPa3BUTHS
OpPTraHU3MOB.

Henenne knetkun — muto3. Ctaguu muto3a. [Iponeccsl, mpoucxoasuye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHWU3MOB: Oecrojioe u ToJIoBoe. Bumwl
Oecroyioro  pa3MHOXKEHMS:  JICJICHHME HaJBOE, T[OYKOBAaHHUE OJIHO- U
MHOTOKJICTOYHBIX, CropooOpa3oBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKLINM.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpoUCXoadIMe Ha CTAaUSIX MEWo3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. buonornueckuii cmbica u
3HAYCHHUE MENo03a.



['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMarTo30u]l, SIMIEKIEeTKa) — CIEPMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOEHHUs SULEKIETOK W cHepMaro3ougoB. OmIoA0TBOPEHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpysus, opradorenes. [loctamOpronansHOe pazBuTHe. THIbI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYuHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoliHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOEHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbly», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Meio3y», «IIpsimMoe u HenpsIMOe pa3BUTUEY, «] 'aMETOTeHE3 Y MIIEKOITUTAOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OGopynoBaHHMe:  MHUKPOCKOI,  MUKporpenapatbl  «CrepMaTo30uibl
MJICKOITUTAIOWIETO», <«JSliIekneTka MIekonuratomero», «KapuokuHes B
KJIETKaxX KOpelIka JIyka), MarHUTHas MOJIe/b-anTukanus «Jlenenue KieTkmny,
moaens JIHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlaboparopnas pabora Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpeIlIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHast padora No 4. «M3ydeHune CTpOCHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. HMcropuss paszButus reHeTukd. Pousb
IIUTOJIOTUA W AMOPHOJIOTMM B CTAaHOBJIECHWU TEHETHKU. BKiian poCCHUUCKUX U
3apyOCKHBIX  YYEHBIX B  pa3BUTUE TEHETUKH. MeETOJbl  TeHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHBIC TEHETHYECKHUE TTOHATHA. [ 'eHeTUUeCcKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUS  MPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHornOpuaHOe CKpeuuBaHue. 3aKoH eauHo00pasus THOpHIOB



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH PaCLICILICHUS
npu3HakoB. [ ' unoresa ynctotel rameT. 11oJIHOE U HEOJTHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpelllMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HakoB. lluToreHeTHyeckue OCHOBBI  JUTHOPUIAHOTO  CKpELIMBAHUS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOUIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapyiieHue cuersieHuss TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTEepOoramMeTHbIE OpraHu3mbl. HacienoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Buget  n3MeHUMBOCTH: HCHACJIEACTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuwalMOHHBIN psij U
BapualnMoOHHas KpuBas. Hopma peakumum npusHaka. KoiondecTBeHHBIE U
KaueCTBEHHbIC NMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTBenHnasi, WM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTallMOHHasT HW3MEHYMBOCTh. Kraccudukamuss MyTanuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NPUYMHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUM,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eIcHUe
TE€HOTHIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotipto IIIIP-anamm3a. HacmencTtBeHnHble 3a00JIeBaHUS YeEJIOBEKA: T'CHHEIC
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIE
oonesnn. ComaTH4eckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 310POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKN U JICYCHUS
reHeTHYecKux 0oJie3Hel. MennuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKH B NPEAOTBPALLICHUHM U JICYCHHUM TIE€HETUYECKUX
3a00s1€eBaHUI YelloBeKa.

JleMmoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuiios.

Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE H  €ro
LUTOT€HETHYECKAs] OCHOBa», «3aKOH PACIICIUICEHHUS U €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelMBaHUE,
«lluTonoruyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Meho3y,
«B3auMonencTBue aJuIeNbHBIX TEHOB», «l'€HeTHMYeCKne KapThl pPaCTECHH,
KUBOTHBIX U YeJIOBEKa», «I'eHeTHKa mosia», «3aKOHOMEPHOCTH HACIEJOBaHUS,
CLUEIUIEHHOrO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHUYUBOCTIY, «MoaudukanmoHHas u3MeHYMBOCThY, «HaciaenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojeau-anuukauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MuUKponpenapar «Jpo3oduna» (Hopma, MyTaluu
(dbOopMBI KPBUILEB U OKPACKH TeJa), repobapuit «I opox moCceBHOM.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThl:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEapaTax».

JlaGoparopunas pabora Ne 6. «M3yuenwme MoaudUKAIMOHHON
U3MEHUYMBOCTH, IIOCTPOCHUE BAPUALMOHHOTO PsAJla U BAPUALIMOHHON KPUBOW.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJIU3 POIOCIOBHBIX
YEJI0BEKA.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknups Kak HayKa U mpouecc. 3apokACHUE CEIEKIUNA U JOMECTHUKALINS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opazus
KYJIbTYPHBIX pacTeHHl. LIeHTpbl TPOUCXOXKAECHUS JOMAIIIHUX KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METObI CeNEeKIMH. MacCoBBIN U MHAWBUIYabHBIN OTOOPHI
B CEJIEKI[MU PACTEHUM W KUBOTHBIX. OIlEHKa dKCTephepa. BIM3KOpoaCTBEHHOE
CKpeluBaHue — MHOpuauHr. Yucras nauHusa. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3suc, ninu rubpuanas cuna. HeponctBeHHoe ckpeluBaHie — ayTOPHUINHT.
Otnanénnas tubpuauzanmss U e€ ycmexu. VICKyCCTBEHHBIN MyTareHe3 W
MOJIyYEHUE MOJUIUIOUAOB. J{OCTMKEHUS CEJNEKUMUU PACTEHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpaciib MpOU3BOJACTBA. ['€eHHas MHXKeHepus. DTanbl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas



uHxkeHepus. Kietounsle  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KilOHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKHe M 3tuyeckue mnpobdsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmunel u cxeMbl: kKapta «LleHTpbl TPOUCXOXKIEHUSI U MHOTOOOpa3us
KyJIbTYpHBIX pacteHuity, «llopombl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomumionaus», «O0BEKTb OUOTEXHOJIOTUNY, «KitleTouHbie
KyJIbTYpbl W KJIOHUpOBaHHE», «KOHCTpyMpOBaHME H TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypcus «OCHOBHBIE METOIBI U JIOCTHXKEHUSI CEJICKUWH PACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IJIEMECHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JAaOOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipenmnoceuikn BO3HMKHOBEHMS 3BOJIIOUMOHHON TEOPUHU. DBOJIIOLMOHHAA
Teopusi U e€ MecTo B Ouosoruu. BinusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeunerenscTBa »BOMIONMM. llaneoHTONIOrMUECKHE: TTOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MaJEOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduyeckue: cxoAcTBO U paznuuue ¢GayH U (QIOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OUOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
OpPraHU3MOB.

OpomonuonHas teopusi Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
U3MEHYUBOCTbh, 00pH0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomornus. [Tomymnsius Kak equHUIA BUIA U BOJIOIUH.

JIBrkytire cuiibl ((paxTopbl) IBOJIIOLMK BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHUYMBOCTh. [lOMyNsiiiMOHHBIE BOJIHBI U Apeid
reHoB. M3onsuus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT OPraHW3MOB KaK pe3ynibTar 3BoJiouuu. lIpumepsl
PUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(03bl U UANOAJANTALINH.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOeE.

MaxkposBomonusi. PopMbl  3BONIOLMU:  (DUTIETHUECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOGpaTtuMocTh 3BOMIOIHH.

[Tpoucxoxnenune OT HECIENaTN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AanTUBHAsS pagdaiusl.
JleMmoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emJey,
«3apoIbIIi TO3BOHOYHBIX )KMBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyumectBoBanue», «EctecTtBeHHbIi  oTOOp»,  «MHOroodpa3sue  COpTOB
pacTeHu», «MHoroob6pasue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanmoHHas U3MEHYUBOCTBY, «ApomMopdo3bl», «Mnnoanantanumy, «O0mas
neresepauus», «/Bmwxkymme cuiibl 3Bomonuny, «Kapra-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmony», «l'eorpaduueckoe BHI000pa30oBaHUEY,
«DKOJIOTUYECKOE BHUI000PA30BAHUEY.

ObopynoBaHHe: KOJUIEKIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPACKH,
HaOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeSIb «OCHOBHbBIEC HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpOo€HHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaguyeckass kapra Mupa, KoyuieKuuss «@DOpMbI COXpaHHOCTU
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BiIaXHble Tnpenapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (GopMbl KPbUIBEB U
OKpAackKu Tena).



JlabopaTopHble U NpaKTHYECKHE PAdOThI:

JlabopatopHnas padota Ne 1. «CpaBHeHHre BUIIOB MO MOp(]OIOornyecKkoMy
KPUTEPUIO».

JlabopaTtopHnas pabora Ne 2. «Onucanue mMpUCIOCOOTICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble MpEICTABICHUSA O 3apOKACHUU XKW3HU. HayuHble rumotesbl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHEepMus. XHUMHYECKas
ABONIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB W3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBotounu. HavanbHbie
sTambel Ouosiormueckoit sBomtonmu. [unoresa PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIECTKU. [IepBbie KIETKH U UX
sBOJTIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYMII 5KMBBIX OPraHU3MOB.

PazBuTHe x)u3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pel. llaneosoiickas 3pa U e€ NEpUOIb: KEeMOPUUCKHIA,
OPAOBUKCKHUH, CULITYPUHUCKHM, JE€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: TMAJCOTCHOBBINM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MporieccoB. OCHOBHBIE 3TAllbI
ABOJIIOIIMU PACTUTEJIBHOTO U KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBNIEeHHE, paclBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcKOro MHupa Kak OTpakeHHe 5BOJOIUU. OCHOBHBIC
CUCTEMAaTUYECKHE TPYNIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNoBeKa.  AHTpPOMNOJIOTMSl  Kak  Hayka. Pa3Butue
NPEICTABICHU O  MPOUCXOXKICHUM  4YeloBeKa. Mertoasl  M3y4YeHHUS
anTporiorene3a. CxoacTBa M pa3iuyus  4YEJIOBEKA UM YKUBOTHBIX.
CucreMaTuuecKo€e MOJIOAKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel) — aHTpomoreHe3a.  HacmemcrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBEeHHBIN 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUNA TPYyAa, MBIIIJIEHUE, PEUb.

OcCHOBHBIE CTaAMM W BETBU DHBOJIOLMUM YEJOBEKA: aBCTPAJIONUTEKH,
Yenosek ymensii, YenoBek mNpsamMoxomsumi, YenoBeKk HeaHAEPTalIbCKUU,
Yenosek pazyMHblidi. Haxoqku MCKOMAEMbIX OCTATKOB, BPEMS CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3maTcko-aMepHuKaHCKas). UYepTbl MPUCIOCOOJIEHHOCTH  MpeICTaBUTENEH



YeJIOBEUECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO yenoBeUeCcKUX pac.
Kputuka pacuzma.

JemoHcTpanum:

[Moptpetsi: @. Peaun, JI. Ilactep, A. N. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupl u cxembl: «Bo3nukHoBenue CollHEUHOU cuctembl», «Pa3Burtue
OpraHuueckoro wmupa», «PactutenpHas KieTka», «KUBOTHas KIETKay,
«IIpokapuoTnueckas kieTka», « CoBpeMEHHasi CUCTEMa OPTraHUYECKOTO MHUpPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa TAJICOHTOJIOTHYECKUX HAXOJOK IPEJIKOB
COBPEMEHHOTO 4YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeYeCcKrue paco.

O6GopynoBanue: wmyispku — «IIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIla, HeaHAepTaiblla, KPOMAHbOHIIA), CJICTKU WU
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomita, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, KouieKuus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3yueHne UCKOMAaeMbIX OCTAaTKOB PAaCTEHUMN
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « DBOJIOLHSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpYy:KaIIas cpeaa.

DKOoJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl  JKOJIOruu. MeTobl
AKOJIOTMYECKUX UCCIENOBAHNN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYLIIHAs, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukamnus 3KOJIOTHUECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTeHHbIE. JleHCTBHE 3KOJOTHYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®oronepuonusm. [lpucnocobneHus opraHu3MoB K JCHCTBHIO aOHOTHUECKHUX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuUMOMO3 U ero Qopmel. [lapazutusm,
KOOMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaAKTEPUCTHKU MNOMyJsIui. (OCHOBHBIE IOKA3aTENH
MONYJISIUUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJlnHaMuka 4uCcIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6ompar, K. @. Pynbe, O. ['ekkers.

Tabmuup! n cxembl: kapta «IIpuponnsie 30Hb1 3eMuan», «Cpeabl 0OUTaHUS
opranu3zMoBy», «®otonepuoausmy», «llomymnsnun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumieBrbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbl:

JlaGopartopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEeHUMN
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TJIOTHOCTH MOMYJAIMN Pa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06m1ecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUI0BAs,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHantsl. CBsi3u B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). [loHarne o0 sKocucTeME U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pEeAyleHThl. KpyroBopor BemeCTB M TMOTOK DSHEPIrUd B
skocucteme. Tpoduueckue (muiieBble) ypoBHU IKOCHCTEMBI. [IuieBbie nenu u
cetd. OCHOBHBIE TIOKa3aTelM DSKOCUCTEMBI: OWoMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTHU, OuoMacchl. CBOMCTBA
HKOCUCTEM: YCTOMUMBOCTB, CAMOPETYJIsiLus, pa3BuThe. CyKueccusl.

[IpupoaHbie SKOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOI'O WM IIMPOKOIUCTBEHHOTO Jieca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpaszue kak Qaxtop ycroHuuBocTH 3KocucTeM. CoxpaHEeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYyenue B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHAMUYecKkoe paBHOBeCHE M OOpaTHasl CBsI3b B
ouocdepe.



KpyroBopotsl BemectTB MU OUOT€OXMMHUYECKHE LHKIBI  HJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ounocdepe. ['modbabHBIE YKOJTOTHIECKHE TTPOOITIEMBI.

CocymiecTBoBaHuE IPUPOABI u YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoiumBoctu  Ouocdeprl. OcHoBa
pPallMOHAJIBHOTO YIpPaBJEHUS MPUPOJHBIMH pecypcaMyd M HUX HUCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MIPUPO/IBI.

JemoHCcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupr u cxembl: «IlumeBsie nenun», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubsie coobmiecTBa», «llenn nutanus», «IKojoruyeckas MUPaAMUIA,
«buochepa u  demoBek», «IKOCHUCTEMa NIMPOKOJIMCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOWHOrO Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumMepHBIE aHTPOINOTEHHBIE BO3JACHCTBUS HA MNPUPOAY», «BaxHeiiune
UCTOYHUKH 3arpsi3HEHUsI BO3[yXa M TPYHTOBBIX Boa», «[louBa — BakHeiIas
coctaBisitoniasi  Ouocdepnn», «DakTopbl Jerpagauud MnouBy», «llapHUKOBBIMA
adhdexty, «DakTopsl pagUOaKTUBHOTO 3arpsisHeHUs Ouocdepn», «OoOIas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH
sKpaH 6uocheps», «KpyroBopot yriepona B 6uocheper», «Kpyrosopot azora B
MIPUPOJIEY.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuid
«PactutenbHble  cooOmecTBa», koyekuun — «buouenos», «Bpenurenu
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTeHHIl U KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIam
onHoro Buma, KpacHas kHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHSIEMbIX BUJOB PAaCTCHUMN U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUSI OOYYalOIIMMHCS TPOrpaMM CpeaHero o6mero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHU mpenmMera «buonorus»
BBIIEJICHBl  CJIEAYIOIIME  COCTABIIAIOIIME:  OCO3HAaHHWE  OOyYarolUMUCS
POCCHICKON TPaXTaHCKOM HAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAMLUN Ppa3BUTHA
OMOJIOrMYECKOr0 3HAaHWSA, TOTOBHOCTb U  CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJACTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLUIMMHU CHUCTEME OHOJOTMYECKOro oOpa3oBaHUsA, HAIUYUE
HKOJIOTMYECKOTO TPaBOCO3HAHHUSA, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
YKU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHU MpeaMeTa «bHOIoTHs» JOCTUTaroTCs
B €IMHCTBE Y4e€OHOM M BOCIHUTATENBHON NESITEIbHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMA POCCUHUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPHUYECKUMH H
JTYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMu  TOBEIECHHA M  CIOCOOCTBYIOT  IIpoleccaM  CaMOIO3HAHMUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WULIMM JTUYHOCTH,
MMaTpUOTU3MA, YBAXKEHHUS K 3aKOHY M INPABONOPSNKY, YEIIOBEKY Tpyla H
CTapllieMy TIOKOJIEHUIO, B3aUMHOI0 YBa)XE€HHUSA, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HAaCIE€IWI0 W TPaguUMsM MHOTOHALMOHAJIBHOIO Hapoaa
Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeameTa «bUOTOTHUS»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALU{, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJWLIMUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO O0O0IlecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JESITENBbHOCTH B IIPOLECCE



peanu3alui OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa;kaIaHCcKOr0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESTEIBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33144, BHIMIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIIMAJTIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIMTOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPHU OOCYXIAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WUJICHTUYHOCTH,
MaTpuOTU3Ma, YBaKEHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IEpe]]
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MPUPOIBI, TOCTHXKEHUSIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMH B TO3HAHUM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoexxa€HHOCTh, TOTOBHOCTh K CIY>KeHHIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIIEHUBATh CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM NPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJTyuns:

NOHUMaHUE W peaju3anus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBOe  TUTaHUE, COOJIOJIEHWE TUTMEHMYECKHMX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryisipHas Qunyeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsX, YTPOKAIOIMIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HAHME  TOCIAEACTBUM W  HEMPUATHS  BPEAHBIX  MPUBBIUCK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

UHTEpPEC K pasnuyHbiM cdepaMm npodhecCUOHATBHOM NIeATeNbHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccun u peann30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11e71Ieco00pa3HOe OTHOIIEHHWE K MPUPOJe KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OIICHKA HUX BO3MOXKHBIX TIOCIEJACTBUN IS
OKpYXarouen Cpebl;

OCO3HaHHUE TI00ATLHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM B MyTel Ux
pelIeHMUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS W yMEHHUS TPU PEHICHUU TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIO/ICHNE TIPaBWJI TOBEACHUS B  TMPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHECHHWE PABHOBECHUS B DKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY)Karollen
MIPUPOTHON Cpesie, YMEHHE TTPOTHO3UPOBATh HEOIArONMPHUATHBIC YKOJIOTHICCKUE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HAJIMYMUE PA3BUTOTO  OSKOJOTUYECKOTO  MBIIUICHUS, OIKOJIOTHYECKON
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TTO3HABATEIHHOW, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTHYCCKON  JIEATEILHOCTH
AKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI HAYKH M OOIIECTBEHHOMN MPaKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJBbTYp, CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHMTATEIHLCKOW KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GbOpMHpPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEITOCTHOTO
IIPEJICTAaBIICHUS 00 OKpYKAIOIeM MHUPE KaK O €AUHCTBE MPUPOIbI, YEIOBEKA U
oOIiecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOM ITUBUJTU3AIIAH
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3TaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX peIIaTh PECypCHbIE TPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
U oOeccrieueHHsl Tiepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIlMOHAIEHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIApPTOB
KU3HH,



3aMHTEPECOBAHHOCTh B IIOJIyYEHUH OHMOJOTMYECKMX 3HAHUH B LEISIX
HOBBIIEHUsST OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTHH;

NOHMMAaHUE  CYHIHOCTM  METOJOB  IIO3HaHWUS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIyYaeMble 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPA U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYyYHBIX
(aKTOB ¥ UMEIOIIUXCSI TAHHBIX C LIEIBI0 OTYyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaAMOCTOATEIBHO MCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
pelieHus npobyieM B peaIbHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISTh
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe  pe3yJabTaThl ~ OCBOCHHUS  Yy4eOHOro  IpeaMmeTa
«buonorus» BKIOYAIOT: 3HAUYMMbIE i1 (DOPMUPOBAHUS MHPOBO33PECHUS
oOydJaromuxcst  MEXKIUCIUIUIMHAPHBIE  (MEXKIpPEAMETHBIC)  OOIIeHAY4YHBIC
MOHATHUS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI MHUpAa M CIeIH(PUKY
METO/JOB TIO3HAHWS, HWCIOJIL3YEMbIX B €CTECTBCHHBIX HaykaxX (BeIIecTBO,
DHEPTHUS, SBJICHUE, TPOIECC, CUCTeMa, HAYYHBIM (akT, MPUHIIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaJIbHBbIE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIE, PETYJIATHBHBIC), 00ECIICUNBAIOIIIC
dopmupoBanre (PYHKITMOHAIEHONH T'PaMOTHOCTH M COIMAJILHON KOMITCTCHIIUN
oOy4Jaronuxcsi, CIMOCOOHOCTh  OOYYalOIUXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIC
y4eOHbIe ICHCTBUS B TO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IPOTPAMMBI CPETHETO OOIIETo
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiajeHue  YHHBEPCAJbHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJu3UpoBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHWU 3HAHUW MPUEMBI JIOTMYECKOIO MBIIIEHUS
(ananmuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 00O0OIIEHUs), PACKPHIBATH
CMBICTT OHOJIOTMYECKUX MOHATHM (BBIIEHATH WX XapaKTepHble IPHU3HAKHU,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpENeNsATh LEIN NAEATEIbHOCTH, 3a/JaBas MHapaMeTpbl U KPUTEPHH HUX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSICHEHHUS (AKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax,
a TaKkKe MPOTHUBOPEYMH PA3HOTO POJIa, BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTaTOB LIEJIAM, OLIEHUBATH PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH KU3HEHHBIX MPoOJIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
JESTeIbHOCTH, HaBbIKAMH  pa3pelieHust MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIE BHUIBI JEATEIBHOCTU MO MOJTYYEHUIO HOBOIO
3HAHMS, €ro HMHTEpIpEeTaluu, MpeoOpa3oBaHUIO U MPUMEHEHUIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

¢opMupoBaTh  Hay4yHbIi  THUI  MBIIUICHHS,  BIAJAETh  HAay4YHOH
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMHU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/adyd B 0Opa30BaTEIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UPOBATH 3ajauy,
BBIIBUTaTh TUNIOTE3Y €€ PEICHUs, HAXOAUTh apryMEHThI JJIs J10Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 331aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYULIECTBJIAThH LEJICHANPABICHHBIN MOUCK MEPEHOCAa CPEJICTB U CIOCOOOB
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX YYEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC UJCH, IIPEAIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOro MOCOOMsl, HAay4YHO-NONYJSIPHOM  JUTEparype, OHOJOTHMYECKHX
CIIOBapsiX M CHPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B HHTepHerte),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uHQPOpMaIMK, HEOOXOIAUMOW sl  BBITIOJTHEHUS
y4eOHBIX 3a/ad;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBaTh KYJbTYPY aKTHUBHOTO  HCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy MpEACTaBICHUS
ouonornyeckor uHoOpmaruu (CXembl, TpapuKU, TUATPaMMBbl, TaOJIHUIIbI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonornyeckod wuHpoOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3HUECKHE W
MaTE€MaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS W 3allUTBl  WH(pOpMaImH,
UH(OPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUSIMM:

1) ob1enne:



OCYIIECTBIISITh KOMMYHHUKAllUM BO BceX cdepax KU3HU, AaKTHUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXkIaeMOHl TeMbl
(yMeHHME 3amaBaThb BOIPOCHL, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBIIIOJIHEHHSI TIPEIaraéMoy 3aJjauk, YUYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh
HO3UIMM JPYTUX YYACTHUKOB JIUAJIOra WU TUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMH CTIOCO0aMU OOIICHHS ¥ B3aUMOICUCTBUS, TOHUMATD
HAMEpPEHUsl JpPYTUX JIIOACH, MPOSBIATH YBAXKUTEIBHOE OTHOLICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMAaTh W MUCIOJIB30BaTh  IIPEUMMYIIECTBA  KOMaHJHOM  H
UHAMBUYAJIbHOM  paboThl MpU  peleHUH OUOJIOTUYECKOW  MpoOseMsl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICHCTBUS IPHU pEUICHUU YUYeOHOM 3a1a4u;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXKJOr0 YJIEHA KOJUIEKTUBA,;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JHOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KAXKJIOTO YYaCTHMKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMUYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSABIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS ISl BBIBICHHS NPoOJieM U HX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHUIX;

BbIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHNX;



CaMOCTOATENIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh M (HOpPMYIHpPOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAILHUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmidpsTh paMKd ~ y4yeOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O0JIACTSIX 3HAHMI, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pediIeKcur Kak OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX pE3YyJIbTaTOB M
OCHOBaHUM, UCIOJI30BaTh MPUEMBI pedIeKCHu sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE Ce0OS M IPYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre s y4eOHOro mpeaMmeTa
«buosnorus» Hay4yHbIe 3HAHUWS, YMEHHUS U CIOCOOBI JNEWCTBUN MO OCBOCHUIO,
UHTEpNpEeTallud ¢ MNpeoOpa30BaHMIO 3HAHUM, BHJIBI JESITEIBHOCTH IO



MOJIYYCHUIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4eOHBIX
CUTyalusX, a TakK€ B PEaJbHbIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTABICHBI M0 TojaM
00yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO Tipenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa U HAy4HOI'O MHPOBO33PEHUS, O BKIAJE
POCCHHCKHX U 3apyO€XHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOIHH,
(GYHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIlICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbIBaTh COAEPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TOMeocTa3 (CaMOperyyslus), YpPOBHEBas OpraHU3alUsl >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoaykuus), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs], IEHTpajbHas JOTMa MOJIEKYJISIpHOW Ouosoruu), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 ieHTpax MHOTO00Opa3us u
IPOUCXOXKJEHUS KyJIbTypHbIX pactenuid H. . BaBuiosa), omnpenensts
TPaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAaM;

yYMEHHUE BIAJETh METOIAMHU HayYHOTO MO3HAHUS B OMOJIOTUN: HAOII0IEHUE
Y OIIMCAHME )KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOrO  IKCIEPUMEHTAa,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pPEe3yJbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHHI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU IMMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
npoleccoB: 0OMeHa BEIECTB U MPEBpAlleHUs SHEPTUU B KIIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JIHEPreTUYecKoro oOMeHa, XEMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, HWHIWBUAYAJIBHOTO PpPA3BUTUS OpPraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOTyYEHHbIEC 3HAHUS JUI1 OObSICHEHUST OMOJIOTHYECKIX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS IPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS U 3/10POBbS
OKPYXaIOIUX JIOJEH, COOJIOJEHUs HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKPYXKaIOIIeH MPUPOTHOHN Cpene, MOHUMaHue HeOOXOAMMOCTH HCTIOIh30BAHMUS



JOCTH)KEHUM COBPEMEHHOM OMOJIOTUM U OMOTEXHOJOTUH ISl PAllMOHAIBHOTO
IPUPOAOIIOIB30BAHNS;

YMEHHE pellaTh >JIEMEHTapHblE T€HETUYECKUE 3aJa4yd Ha MOHO- H
IUTUOPUTHOE CKpEIIMBAHME, CIETVIEHHOE HACIeIOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs1 IPECKA3aHMS HACJIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAAThH
npaBuia npu padbore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKH OICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpelacTBa MaccoBOM uHGOpMaIMM, Hay4dHO-
MOMYJIIPHBIC MaTePUAJIbI), STUICCKUE aCIIEKThl COBPEMEHHBIX HMCCIEAOBAHUHN B
OuoN0THH, MEAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO03/]aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass Ouojornyeckyro HMHGOPMAIMIO U3 HECKOJbKHX HCTOYHHKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeaMera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OWOJIOTUM B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa W HAYYHOTO MHPOBO33PEHHUSA, O BKIIAJE
pPOCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpBIBATh COAECp>KaHWE OMOJIOTUYECKUX TEPMUHOB M TOHSITHIL:
BUJl, TOMYJSAMA, TeHOGOHM, DOBOJIOUUSA, JBIKYIIHME CHIbl ((HaKTOpHI)
ABOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1I000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IIETH MUTAHUs, DKOJOTHIecKas mupaMuia, OuoreorneHos, onocdepa;

YMEHUE W3JIaraTh OWOJIOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHS SBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonactea K. M. bapa, uepenoBanust TJIaBHBIX HANpaBiICHUN U
nyteit sBomtonnu A. H. CeBepiioBa, yuenust o 6uocdepe B. V. BepHanackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJIaMHA HAYYHOTO ITO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y OIMCAHKE JKUBBIX CUCTEM, MPOIIECCOB U ABJICHUHN, OPraHU3allvs U TPOBEICHHE
OMOJIOTUYECKOTO  DKCIICPUMEHTA, BBIJBWKCHHE  THUIIOTE3bI,  BBISBICHUC
3aBUCUMOCTH MEXIY HCCICAyeMBbIMH BEIMYMHAMH, OOBICHECHUE TOIYYCHHBIX



PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIMIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
O0OBEKTOB: BHJOB, MOMYJSAINANA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
MPUCTIOCOOJICHHOCTA OPTaHW3MOB, JEUCTBHUS DKOJOTHYECKUX (haKTOPOB Ha
OpraHU3Mbl, TEpEeHOCa BEMIECTB U TIOTOKA DJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJIYyYCHHBIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHUS MTPAKTUUECKUX PENIEHNN B IOBCEIHEBHOM
KU3HU C LEeJIbl0 obecriedeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPYXAIOIIUX JIIOJIEH, COOJIO/IEHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY XKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ouonoruu TUTST palMOHAIBHOTO
MIPUPOIOTIOIH30BAHHSI,;

YMEHHE peliaTh 3JIEMEHTapHbIe OWOJIOTUYECKHE 3aJadud, COCTaBIISAThH
CXEMBI ITIepeHOCca BEIIECTB U SHEPTHH B IKOCHCTeMax (€U MUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUE padOThl, COOIIONATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYCCKH OIICHUBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHMYECKOTO COJEp)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS W3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
NOMyJISIPHBIE ~ MaTepHayibl), pPacCMaTpUBaTh TJOOAIBHBIE IKOJIOTHYECKUE
Mpo0JIEMBbI COBPEMEHHOCTH, (DOPMHPOBATH 10 OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIONB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I11A1Z8RIE
2 JKuBble cucTeMbl U UX OpraHu3aus 1 https://m.edsoo.ru/L7K105N9Q
3 XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/A614J7H5H
4 JKuzneneaTeabHOCTh KIETKU 6 https://m.edsoo.ru/WAT1H4X1L
P
5 A3MHOMCHHC 1 MHIIBIAYAILHOC 5 1 https://m.edso0.ru/BOIM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCIHOCTD 1 HSMEHANBOCTR 8 15 https://m.eds00.ru/K4Q4P3Z3Y
OpraHu3MOB
Cemne opraan3MoB. OcHO
7 FICKIIA OPTaHHSMOB. LICHOBHL 3 https://m.eds00.ru/G8F5Q0R3K
OMOTEXHOJIOTHU
8 PesepBHOE Bpems 1 https://m.edso0.ru/D40108L0S
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KITACC

HaumeHoBaHue pa3jiejioB U TeM

KoauuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
1 DBOJIONMOHHAS OWOIOT U 9 1 https://m.edsoo.ru/R6GOTOB2H
B
2 OFHIITHOBEHIE 1 pASBITTHC AHSHH 9 0.5 https://m.eds00.ru/Y 9H2Q3PIA
Ha 3emiie
3 OpranusMsl 1 OKpy»Karolas cpea ) 1 https://m.eds00.ru/QOF7W3Q4C
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.eds00.ru/Z3D9Q3V0S
CHCTEMBI
) PesepBHoe Bpemst 2 https://m.eds00.ru/POD3V1J6C
OBHIEE KOJIMYECTBO YACOB I1O
- 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoJibHbIE

Bcero
padoThI

Jara

IpakTuyeckue
U3y4eHus

padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

buonorus B cucteme HayK

MeTo/1bI TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas
pabota Ne 1 «Mcnonp3oBaHue
pa3IMYHBIX METOJIOB MPHU
U3YYEHUU OMOJIOTHYECKHIX
00BEKTOBY

buonornyeckue CUCTCMEI,
MMponecCChbl U UX U3YUYCHUC

0.5

https://m.edsoo.ru/L3N5X6G2Y

https://m.edso00.ru/J3G9X4D7E

https://m.edsoo.ru/P6 ASBW5C2X

XUMHYECKHH COCTaB KIIETKH.
Boja n MuHepasbHbIE CONH

https://m.edsoo.ru/H9K8AG6CIF

benku. Coctas u cTpoeHue
0€eJIKOB

depMeHThI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHast
pabota Ne 1 «M3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajaasbl)»

VYraesoanl. JIumumsl

0.5

https://m.edsoo.ru/Q6J215K1J

https://m.edso0.ru/P8Q204TOF

https://m.edso0.ru/Q8Y8G5J1B



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B

Hyxnennosbie kucnotsl. ATO

HCTOpI/IH U METOAbI U3YYCHHA
kieTkH. Knerounas TEOpHA

https://m.edsoo.ru/M1Q8N0Y5C

https://m.edsoo.ru/AOPOE1L6Q

10

KieTka xak nenoctHas )XuBas
cucrema

https://m.edsoo.ru/I8B9Y9Z1N

11

CrpoeHnue 3ykapuoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PacTEHHUI, J)KUBOTHBIX,
rpuOOB M OAKTEPHIA IO
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCAHUE»

0.5

https://m.edsoo.ru/U5C3M3A10

12

OO0OMeH BeIIeCTB MIIH
MeTa00IN3M

https://m.edsoo.ru/W3W7F8M9B

13
14

dorocunaTe3. XeMOCHUHTES

DHepreTudeckuii oOMeH

https://m.edsoo.ru/E1Z2R009B

https://m.edsoo.ru/H3D3Y6V0OH

15

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
JlaGopaTtopHnast pabota Ne 3
«Habimrogenne MuTo3a B
KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

https://m.edsoo.ru/EQX7D6P5C

16

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/E3R813D8J



https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J

17

18

19

Tpancnsus — OGHOCUHTE3
Oenka

Hexnerounsie (GopMbl )KU3HU
— BUPYCHI

DopMBI PA3MHOKEHUS
OpPraHU3MOB

https://m.edsoo.ru/E5STON8W9H

https://m.edsoo.ru/J3B9G7A8B

https://m.edsoo.ru/P7E0V8V0S

20

21

Meiios

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Omio10TBOpEHUE.
JlaGopaTtopHnast pabota Ne 4
«M3y4yenue crpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

https://m.edsoo.ru/V0S8G3A6W

https://m.edsoo.ru/B5G7Q9N3B

22

23

WNHauBuayanbHOE pa3BUTHE
OpraHU3MOB

I'eneTrika — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYHUBOCTH

https://m.edsoo.ru/A8S8W9F2F

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH
HaCJIeIOBaHMSI TPH3HAKOB.
Monorubpuanoe
CKpEIINBaHHE

https://m.edso0.ru/X0T3G9D4X

25

JurnbpuaHoe cKpemmrBaHue.
3aK0oH HE3aBUCUMOTO
HaCJIeI0BaHUS TPU3HAKOB

https://m.edso0.ru/USsM0QO0T6M



https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M

26

27

ClemieHHOE HacIeIOBaHHUE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yuenue
PE3yIbTAaTOB MOHOTHOPHTHOTO
U TUTHOPUTHOTO
CKpEILTUBaHUS Y APO30(HITBI
Ha TOTOBBIX
MUKpOTIperaparax»
I'eneTtuka momna.
HacnenoBanue npu3Hakos,
CLIEIIJIEHHBIX C ITOJI0M

0.5

https://m.edsoo.ru/B3F9A3Y7K

https://m.edsoo.ru/F6T4C9V1Z

28

29

30

M3MeHYMBOCTb.
Henacnencteennas
M3MEeHYUBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOIU(PUKAITMOHHOM
M3MEHYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO psija U
BApHUAIMOHHON KPUBON»
HacnenctBennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTaluui y 1po3o¢puisl Ha
TOTOBBIX MUKPOTIPETapaTax

I'enetuka yenoBeka

0.5

0.5

https://m.eds00.ru/SOLOX1U5X

https://m.eds00.ru/X0080Q8M6C

https://m.edsoo.ru/K9JOM1Y4N

31

Peseprubriil ypok. O60611eHIE
o Teme «HaciencTBeHHOCTh 1

https://m.edsoo.ru/H2D5H9X4W



https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W

HN3MCHYUBOCTb OPTraHHU3MOB»

CGJ’ICKHI/I?I KaK HayKa u

32 1 https://m.edsoo.ru/W9F9POH3Y
mporiecc
MeTtonabl 1 1OCTHIKEHUSA

33 CEJICKIINH PACTCHHI U 1 https://m.edso0.ru/D2L0Y6L 3S
JKMBOTHBIX
b

34 HOTEXHOJIOTHE KaK 0Tpaciih 1 https://m.edsoo.ru/Y9Q2W2uU4V
MIPOU3BOJICTBA

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KITACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE peCypcChl
padoThI padoThI

5 N

1 BOITIOHHA H METOABI €€ 1 https://m.edsoo.ru/T1IA2H004W
U3YYEHUS
141

2 CTOPH pasBiTTi 1 https://m.eds00.ru/KAX7NIR3K
MPEJICTaBICHU 00 SBOIOINH

3 MUKpPOIBOIIOIHS 1 https://m.edsoo.ru/D2U6E3BOY
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.
Jlab 6ota Ne 1

4 abOpATOpHai paboTd 1 0.5 https://m.edsoo.ru/O9U2M5L5H
«CpaBHEeHUE BHJIOB T10
MOP(OIOTHUECKOMY
KPUTEPHUIO)
JBrKy1ne cuiibl

5 (311eMeHTapHbIE (HaKTOPHI) 1 https://m.edsoo.ru/R9B8IGASL
HBOJIIOLIUN
E .

6 CTECTBERHbII OTOOp M ero 1 https://m.edsoo.ru/H2R2B9K4P
bopmbI
Pe3ynbTatel 3BOTIONMN:
PUCTIOCOOTIEHHOCTh

7 OpTraHU3MOB U 1 0.5 https://m.edsoo.ru/X2U8Z1K4N

BUJI000pa3oBaHue.
JlaGopatopHast paborta Ne 2



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

«Onucanue
NpUCIOCOOICHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOT'O XapaKTepa

Hanpasnenus u nmytu

8 https://m.edso0.ru/N3B0G3K9D
MaKpPOIBOJFOITIHI

9 Heob6parumocTh 3BOSTIONHAH https://m.edsoo.ru/Z7H7Q5R9J
Hcto 3 a 3emiie

10 TOPH JKHSHI Ha Semite 1 https://m.eds00.ru/K2G8W1Z2W
METOJIbI €€ N3YUCHUS
I'urores3sl OPOUCXOXKIE

11 p FICHIT https://m.edsoo.ru/U604K7W7W
SKU3HU Ha 3eMiie
PasButue xxusuu Ha 3

12 a JeMIC o https://m.edsoo.ru/K3B9Q0H4U
Jpam U Ieproam
OCHOBHBIE ATaNbl DBOIIOINH
PACTUTEILHOTO M JKHBOTHOTO
mupa. [Ipaktudeckas padora

13 P p p 0.5 https://m.edso0.ru/Q6E3C3W7X
No 1 «M3yuenune uckomnaembix
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUIEKIIUSIX)
CoBpeMeHHas cucTeMa

14 BpEMEHHA CHCTEM https://m.edso00.ru/G5T0A6UQG
OpPTaHHYECKOTO MHUPa
DBOJIIO €eJIo

15 BOIOTHA HETOBERA https://m.eds00.ru/M2G5Q6F5N
(araTpOTIOTEHE3)
JBwmxyuue cuibl ((hakTopsl)

16 https://m.edsoo.ru/P1H5B7N2Y
aHTpPOIOTeHe3a

17 OCHOBHBIE CTaIUH DBOIIOIIUNA https://m.edsoo0.ru/D2J2T6Z0L



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L

18

19

YCIO0BCKa

YenoBeuyeckue pachl U
HPUPOTHBIC aTaNTAUH
YeJIoBeKa

PesepBHeIit ypok. O600ICHHE
10 TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HH Ha 3eMIIe)

https://m.edsoo.ru/Y6J6 T6R3P

https://m.edsoo.ru/Z8H8D6M8B

20

21

22

23

DKOJIoTus KaKk HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

AOGuotnueckue GpakTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdornoruueckue
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTAHUN.
JlaGopaTtopHnast pabota No 4.
«BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnyeckue pakTopsl

0.5

https://m.edsoo.ru/W2W7M1Z8Y

https://m.edsoo.ru/A5Q4Z8V1L

https://m.edsoo.ru/F5M2L3R8S

https://m.edso00.ru/Q9Z3R2Y0Z

24

25

DKoJornyeckue
XapaKTePUCTUKHU MOMYJISAIHNH.
[IpaxTuyeckas padora Ne 2
«Toxcyér mioTHOCTH
NOMYJISIMK pa3HbIX BUJOB
pacTeHun»

Coo01iecTBa OpraHu3MoOB —
OHOLIEHO3

0.5

https://m.edsoo.ru/H5J8R3N9P

https://m.edso0.ru/Z6J8H0G8B



https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B

DKOJIOTUUYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/LAF7FOR2W
(3KOCUCTEMBI)
OcHoBHbIE TIOKa3aTeNn

.0

27 FKOCHCTEMb! K?Homqecme 1 https://m.edso00.ru/G3M3T9D20
nupamuiel. CBolicTBa
skocucteM. Cykueccus

28 [TpupoaHbIE 3KOCUCTEMBI https://m.eds00.ru/X9K1X9S6I

29 AHTpPOTIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/P5SD2A0F8T
b — 1100

30 nocepa — ruobarbhas 1 https://m.edsoo.ru/M601B3B6R
JKOCUCTEMa 3eMIn
3

31 AKOHOMEPHOCTH 1 https://m.eds00.ru/G3X3B7G9A
CYIIECTBOBaHUS Ouocdepbl
q 0

32 er0BeecTso B Grochepe 1 https://m.edso0.ru/N2Q8H4U7I
3emn
C

33 OCYTICCIBORAMIC HPUPOARL M 1 https://m.eds00.ru/Y8Q8X900G
YeloBeYeCTBA
Peseprubiil ypok. O600611eHIE

34 TeMbl «Coo011ecTBa 1 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHUECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[MTPOT'PAMME



https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 0opa3oBaHus

ChopMupoBaHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHBI MHUPA M HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (YHKIHMOHAIBHONH I'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3aJ1ayq

YMeHHe pacKpbIBaTh COAEpNKAHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: XKU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (OOMEH BEIIECTB
U MpEBpaIlEHUE YHEPTHH), TOMEOCTa3 (CaMOperysius), ypOBHEBas
OpraHu3aIus JKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penrpoayKmusi), HACIEACTBEHHOCTh, HM3MEHYHBOCTh, POCT U

pas3BuTHE

YMenue  u3naratb ~ OMOJNOrMYEcKME  TeOpuHM  (KJIETOYHas,
XpoOMOCOMHasi, MyTalnoHHasi), 3akoHsl (I'. Mennens, T. Moprana,
HW. BaBunoBa) u ydeHus (0 ILEHTpax MHOroodpasus W
MPOUCXOXKACHUS  KylnbTypHbIX pacteHuid H.M.  Basuiosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BiageTh METOJaMM HAy4yHOro IIO3HAaHUS B OHOJIOTHH
(HabmroIeHre M OMUCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA,
OpraHM3alysi W TMpOBEIEeHHE OUOJIOTUYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTU  MEXKIY
HCCIEAYEMBIMU BEJTMYMHAMU, 00BsICHEHHE MOJTY4eHHBIX
pe3yabTaTOB, MCIHOJIB30BAaHHBIX HAy4YHBIX IOHATHHU, TEOpUH U
3aKOHOB; YMEHHUE JeNaTh BBIBOJBI HAa OCHOBAaHMUHU IOJIYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIECNATHh CYIIECTBEHHBIE MPHU3HAKA BUPYCOB, KIETOK
MPOKApUOT M OYKAPUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIeCTB |

MIpEeBpALICHHUs] SHEPTUU B KJIETKe, OTOCHHTE3a, IIACTUYECKOTO U




SHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OILIOJIOTBOPEHUS, PA3MHOXKCHHUS, WHIUBHIYAJLHOTO Pa3BUTHSA

opraHu3ma (OHTOTEHE3)

YMeHue [NpUMEHATh [OJIyYEHHbIE 3HAaHUS M OOBSICHEHUS
OMOJIOTMYECKUX  TMPOLIECCOB U SABICHMH, IS IPUHATHA
[IPAaKTUYECKUX pEUICHUM B IIOBCEAHEBHOM JKU3HU B LEIAX
obecrieueHuss 0€30MaCHOCTH CBOETO  3I0POBbSI U 3/10POBbs
OKPY’KaIOIIKX JIIOJIeH, COOII0IEHUsI HOPM IPaMOTHOTO ITOBEJICHHS B
OKpy’Karollel NpUPOAHON cpele; NOHUMAaHHE HEOOXOIUMOCTH
WCTIOJB30BAHUSL  JIOCTHKCHHH  COBPEMEHHOW  OHWONOTHH |

OMOTEXHOJIOTMH JIsl pAallMOHAJIBLHOTO MIPUPOI0N0Ib30BaHUS

YMenune pemiaTh 3JICMCHTAPHBIC I'CHECTUUCCKUE 3aa4Yi Ha MOHO- U
IUrHOpUAHOE  CKpEUIMBaHHWE,  CLEIUICHHOE  HacJeJOBaHHE;
COCTaBJIATH  CXEMbl ~ MOHOTMOPHIHOTO  CKpELIMBAHUS  JUIs
MpeCcKa3aHusl HACIeJOBaHUS MIPU3HAKOB Y OPTaHH3MOB

YMeHue BBINOJIHATH J1a0OpaTOpHbIE M HPAKTUYECKHE paboThl,
coOnrofarh npaBuia Nnpu padoTe ¢ y4eOHbIM U J1IaOOpPaTOPHBIM

o0opy0BaHUEM

YMeHue  KpUTHYECKH OILICHHBATh u WHTEPIPETUPOBATH
nHpopManuo  OMOJIOTUYECKOTO  COACpXaHHS, BKIIOYAIOIIYIO
TICEBJIOHAyYHbIE 3HAaHUSA W3 PA3NIUYHBIX HCTOYHUKOB (CMU,
HAYYHO-TIONYJISIPHBIE MaTepHuabl); THUYECKHUE aCIEKTHI
COBPEMEHHBIX HCCJICIOBaHUM B OHoJIOTHH, MEIHITUHE,

OHOTEXHOJIOTHHA

10

YMeHue co3maBaTh COOCTBEHHBIE TMHCHbMEHHBIE H  YCTHBIE
cooOuieHuss, 0000mas  OuoNOTHYecKyr0  MHPOpPMALUI0 U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh MOHSATHUHHBIN

amnmapar OMoJIoTHH

11 KUIIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01ero o0pasoBanus

1

CdopMHpPOBaHHOCTH 3HAHUI O MECTE W POJU OMOJIOTHH B CHCTEME

HAyYHOTO 3HaHUS €CTECTBEHHBIX HayK, B (opMuUpOBaHHH




COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAPTUHBI MUPa M HAy4YHOT'O
MHUPOBO33PEHUS; O BKJIA/JE€ POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMH; (YHKIHMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

VMeHHe pacKphIBaTh COJACpKaHWE OHOJOrMYECKUX TEPMHHOB H
HOHATHH: BU, ITOIIYJIALIUA, FeHO(l)OH[[, 9BOJIIOLUA, ABUXKXYIIUC CUJIBI
(akTopel)  JBOMIOLMH,  MPUCTIOCOOIEHHOCTH  OPTaHU3MOB,
BUI000pa3oBaHKe,  JKOJOTHYeCKHe  (aKTOphl,  IKOCHUCTEMA,
OPOIYIEHTbI,  KOHCYMEHTBI,  PEAYLEHThbI, [E€NH  I[UTAHUS,

AKOJIOTUYECKas MUpaMuia, brnoreoreHos, onochepa

YMeHue uznaratb OMOJIOTMYECKHE TEOpUHU (IBOJIOLMOHHASI TEOPHUS
Y. JlapBuHA, CHUHTETHYECKas TEOpHUs OHBOJIOLHMHU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoasimieBoro  cxoiacrsa  K.M.  bopa,
4yepelOBaHUs IJIaBHBIX HampasieHUd U nyred spomonuu A.H.
CesepiioBa, yuenusi o 6uocepe B.M. BepHanckoro), onpeaensits

rpaHribl UX MIPUMCHHUMOCTH K )KXUBBIM CUCTCMaM

YMeHune BiaJeTh METOJAMH HAyYHOTO IIO3HAaHUS B OWMOJIOTHUH
(HaOro/leHne M OMHMCAaHUE KUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUIA;
OpraHM3alsl W TMPOBEACHHE OWOIOTUYECKOTO HKCIIEPUMEHTA,
BBIJIBUKEHUE THUIOTE3bl; BBISBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEJIMYUHAMH, 0OBsACHCHHE MOJTYYeHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAY4YHBIX IIOHATHHM, TEOpUH H
3aKOHOB; YMEHHUE [IeJlaTh BBIBOJbI HAa OCHOBAaHHUU TOJYYEHHBIX

pe3ybTaTOB)

YMeHue  BBIIEIATH — CYHIECTBEHHBIE  IIPU3HAKW  CTPOEHUS
OMOJIOTMYECKUX OOBEKTOB: BMJIOB, MOMNYJSLUN, TPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOI€OLEHO30B M  3IKOCHCTEM;
0COOEHHOCTH  TPOLIECCOB  HACIEACTBEHHOW  W3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BUA00OPa30BaHUs, INPHCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS HKOJIOTMUECKUX (PaKTOPOB HAa OPraHHU3MBI,
IIEpeHOCca BEIIECTB W NOTOKAa JSHEPIMM B  DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B JKOCHCTEMAax CBOEM MECTHOCTH,
KpPYroBOpPOTa BEIIECTB U OMOr€OXHMUYECKUX LIUKIIOB B Orochepe

YMeHue MNpUMEHATh TOJNYy4YEeHHbIE 3HAaHUS I OOBSICHEHUS

OMOJIOTUYECKUX IMponecccoB n HBHCHHﬁ, JJIA MPUHATHA

MPAKTUICCKUX peH_IeHI/Iﬁ B HOBCG)IH@BHOﬁ JKHU3HU B IEIIIX




obOecrieueHrnss 0€30MaCHOCTH CBOETO  37I0POBBSI U 3JIOPOBBS
OKPY’KAIOIIMX JIFOJIeH, COOIIOICHHSI HOPM IPaMOTHOT'O ITOBEJICHUSI B
OKPY)KaIOIIeH NPUPOJHOU cpejie; MOHUMaHHWE HEOOXOIUMOCTH
UCIIOJIb30BAHUS  JIOCTHIKEHMM  COBPEMEHHOM  OWOJOTHM ISt

panruOHAJIBHOI'O MPpUPOAOII0JIb30BAHNA

YMeHue  pemaTh  dJIEMEHTapHble  OWOJIOTMYECKHEe  3aJaud,
COCTaBJISITh CXEMbI MEPEHOCA BEUIECTB U SHEPIHMH B HKOCUCTEMAX

(enu muTaHus)

10

YMeHHEe BBINIOJHITH JIAOOpPATOpHBIE M TPaKTUYECKHue paboThl,
coOnrofaTh mpaBuia mpu padboTe ¢ y4eOHbIM U J1IaOOpaTOPHBIM

00opyI0BaHEM

YMeHHe  KpUTHYECKM  OLEHMBATb U HMHTEPIPETUPOBATH
uH(popMaLi0  OMOJIOTUYECKOTO  COAEpXKAaHMs, BKIHOYAIOIIYIO
IICEBJOHAyYHble 3HAaHUS W3 PANIMYHBIX HcTOyHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh TIloOaIbHBIC
HKOJIOTMYECKHE TPOOJIIeMbl COBPEMEHHOCTH, (OpMHpOBaTH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO IIO3HUIIHNIO

YMenne co3mgaBaTh COOCTBEHHBIE MHCBMEHHBIE U YCTHBIC
coolmieHuss, 0000mas  OuoJOrMYecKyr0  MHGPOpMalUI0 U3
HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIOIb30BaTh MOHSATUIHBIN

arrmapar Ouoorun




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

11

Bbuonoruss — Hayka o >xuBoil mpupozae. Ponp Oumonorum B opMupoBaHHH

COBPEMEHHOUM HaydHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

Metoabl O3HAHUS KUBOW MIPUPOIBI (HAOIIOIEHHNE, IKCIIEPUMEHT, ONMCaHUE,
u3MepeHue, KiaccupuKaiys, MOACTHUPOBAHUE, CTaTUCTHUYECKas oOpaboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU Opranuzanuu OMOCUCTEM: MOJIEKYIISIPHO-TEHETHUYECKHM, KJIETOYHbIH,
OpraHU3MEHHBIN, MOMYISAIUOHHO-BUIOBON, IKOCUCTEMHBIN, OrOCchepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKUH COCTaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpPOIJIEMEHTHI,

MHKPOSJICMECHTEI. Boz:a U MHUHCpAJIBbHBIC BCHICCTBA. qDYHKIII/II/I BOJAbBI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

3.3

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMble M 3aMeHUMBIE aMHUHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YpOBHH CTPYKTYpBbI OEIKOBOI MOJIEKYIbI (I€pBUYHAsI, BTOPUYHAs, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. buonoruueckue
GbyHKIMHN OEIKOB.

depMeHThI — OHoJornueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyocTpatHas cnenuduuHocth. Kodepmentsl. Buramunsl. OTnndus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

YrneBoapl: MoOHOcaxapuiel  (TJIOKO3a, pubo3a U J1e30Kcupud03a),
aucaxapunbl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esuTro03a). buomornueckue GyHKIIUA YTIIEBOIOB.

Jlununael:  TpUTIUIEpUAbl, cTepounabl, (ochomunuasl. ['mapoduIbHO-

rusipodoOHbIe cBoMcTBa. buonoruueckue ¢yHkiuu aunuaos. CpaBHeHHE




YIJICBOJAOB, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTIUU

3.4

Hyxneunnoseie xucnorsl: JIHK wu PHK. Hyxneoruasr — MOHOMepHI
HYKJIEMHOBBIX KucinoT. Ctpoenne u Gynkuuu IHK. Crtpoenue u ¢yHxumn
PHK. AT®: ctpoenue u GyHKIuH

3.5

3.6

3.7

]_II/ITOJ'IOFI/IH — HayKa O KJIETKCE. Knerounas TEOpU. MeTO,Z[I)I HN3YUCHUA KICTOK

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, monekysbl JIHK kak reHernueckuii anmapar, cucteMa

cuHTEe3a OeKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuoruyeckas. OcobeHHOCTH
CTpPOEHMsSI IpOKapuoTH4YecKkol KkieTku. KietouHas creHka OakTepuil.
CrpoeHue sykapuoTuyeckoil kiaeTku. OCHOBHBIE OTJIMYMS PaCTUTENIBHOM,

KUBOTHOM M TPUOHOI KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKa, INIMKOKAIUKC, X
¢bynkumu. [Inasmatnyeckas memOpana, e€ cBoiictBa U ¢yHkimu. Lluroriazma
u e€ opranoupl. OmHOMEMOpaHHBIE OPTaHOU B! KIETKHU: SHAOIIA3MaTHIECKast
cerb (OIIC), anmapar I'onbaxku, nm3zocoMsel. [lolyaBTOHOMHBIE OpraHOMIbI
KJIETKH: MUTOXOH/IPHH, TUIACTUIBL. [IporCXoKaeHre MUTOXOHAPUI 1 TUTACTH/L.
Buner mnactua. HememOpaHHbIe OpraHOHIbI KIETKH: pUOOCOMBI, KICTOUHBIH

LHECHTP, pCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KIICTKH. Bxirrouenns

Snpo — perynaTopHblii eHTp KieTku. CTpoeHue sjpa: siaepHas o00JouKa,

KapuoIuia3Ma, XpoMaTuH, AJPbIIIKO. XpOMOCOMBI

TpancnopT BEHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKHN

4.1

4.2

4.3

OOMeH BelecTB, WK MeTaboan3M. AcCUMIIALUS (TUIACTUYECKUIT OOMEH) U
JTUCCUMUIISILINSA (SHEPTeTUUECKHil 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)CpMCHTOB B OOMEHE BCIICCTB U NPCBPALICHHUU SHCPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el  (orocuHTeza. Peakumu
dbotocunTe3a. DhdeKkTUBHOCTH (PoTOCHHTE3a. 3HavYeHHe (HOTOCHHTE3a s
KU3HU Ha 3emuie. BriusiHue ycnmoBui cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
MOBBILIEHUS €T0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OaKTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKU3HU Ha 3eMiie

3HepFCTH‘{CCKI/Iﬁ oOMEH B KIICTKE. Pacmierienue BC€IICCTB, BBIACICHHUEC H

aKKyMYyJIMPOBAaHHUE SHEPIrUH B KJETKE. DTambl JHEPreTHYecKoro oOMeHa.




I'mukomms. BpO)KeHI/Ie 1 €ro BUIEI. KI/ICJIOPOIIHOG OKHCJICHHUEC, HJIN KJIICTOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

4.4

Peaknum wmarpuuyHoro cuHTe3a. l'eHernueckas wuH(opmanus u JIHK.
Peanuzamus renernueckoid nHopmanuu B KieTke. [ eHETHUECKUI KO U €ro
cBoictBa. Tpanckpunuus — wmarpuuHblii cuHte3 PHK. Tpancmsmus —
6uocunre3 Oenka. Kogupoanue amuHOKuCHIOT. Poibs pubocom B OrocuHTE3€

OeJka

4.5

Hexnerounsie ¢popmbl xKu3HH — BUpYCHl. McTopust oTkpeiTust BupycoB (.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuid, )KMBOTHBIX U 4YeJIOBEKA, BbI3bIBAEMBIE
BUpycamu. Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oyaurensb

CIIN da. [TpoduiakTuka pacpoCTpaHEHUsI BUPYCHBIX 3a00JIeBaHUH

PasMHOkXEeHME 1 MHAUBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KieTounslii 1UKI, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MuUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MAaTpUIHOTO
cunte3a [IHK. Ctpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHOTHII.
JuniouHeIi M TalJIOWAHBIA  XPOMOCOMHBIE HA0Opbhl. XPOMATHIBI.
[uTosIOrnYeckrue OCHOBBI PA3MHOXKEHUS W HWHAWMBHAYAJIbHOIO pPa3BUTHS
OpraHu3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. IIpoueccel, npoucxonsnie Ha

Pa3HBIX CTAAUAX MUTO3A. buonormyeckuii CMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U nosuoBoe. Buasl 6ecnosnoro
Pa3MHOXKEHHUS: JEJIEHWE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
criopoobpazoBaHue, BEreTaTHBHOE pa3MHOKEHUE. UckyccTBenHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC JIA CCIICKINN

5.3

ITonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0ro.
Meiio3. Cragun Meiosza. Ilponeccsl, TpoucXonsIIMe Ha CTaaAMsIX MeHo3a.
IloBenenne xpomocom B Meno3e. Kpoccunrosep. buonoruueckuii cmpica u

3HAYEHNE MEN03a

5.4

5.5

'amerorenes — mporecc 00pa3oBaHUSl TOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TosnoBbie kenme3bl: CEMEHHUKH W sMYHUKH. OOpa3oBaHUE U pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaro30M[, SHIEKIeTKa) — CliepMaToreHe3 M
ooreHe3. OCOOGHHOCTHM CTPOCHHS AUIEKIETOK M  CIIEPMAaTO30U[IOB.

OmnonorBopenue. [TapreHorenes

NunuBuayanbHoe pa3ButHe (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE

(ambOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTUS Y  TTO3BOHOYHBIX




KUBOTHBIX: JIpOOJieHHE, TacTpyisiuusi, opraHorenes. IloctamOpuoHanbHOE
pasBuTHe. Tumbl MOCTAIMOPHOHAIBHOIO PpAa3BUTHUS: MPSIMOE, HENpPSIMOe
(munHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOACTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE

CCMCHH, CTaIUH PA3BUTUA

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

[Ipeamer u 3amaum re”etuku. Mceropuss pasBuTHUs TreHEeTUKU. Bxknan
POCCHUHCKMX U 3apyOeKHBIX YUYEHBIX B pPAa3BUTHE TE€HETUKH. MeTonbl
FeHETUKH  (TUOPUIOJIOTUYECKUN,  LUTONCHETUYECKUH,  MOJIEKYJISIPHO-
reHeTnyeckuii). OCHOBHbIE = TIE€HETHMYECKME NOHATHUA. | 'eHeTHueckas

CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB, YCcTaHOBJIEHHBIC I'. Menaenem.
Mounorubpuanoe ckpeuniBaHue. 3aKOoH €AMHOOOpa3usi TMOPUIOB IEPBOTO
nokosneHus. I[lpaBuwiio JOMUHUpOBaHUA. 3aKOH PpACLICIJICHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpelMBaHuWE. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUSA
npu3HaKkoB. LlUToreHeTnyeckue OCHOBBI AUTUOPHUIHOTO CKpPEUIMBAHUS.
AHanusupyrolee — ckpeniuBaHue.  Vcnonb3oBaHME — aHAIM3UPYIOLIETO

CKpEIMBAHUS JUIsl OIPEICIIEHUs] TeHOTUIIa 0CO0n

CuemnnieHHoe  HacienoBaHue npuszHakoB. Pabora T. Moprana 1o
CLIETUICHHOMY HacleloBaHUI0 TIeHoB. HapyiieHue cuemieHuss T'€HOB B
pe3ysibTaTeé KpPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka mosa. XpoOMOCOMHOE OIpeeSIeHHE Moia. AyTOCOMbI U TOJOBBIE
XpoMocoMbl. ['oMoraMeTHble U rereporamMeTHble opranu3Mel. HacnenoBanue

MMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAS.
Ponp cpenpl B HEHACIEACTBEHHOW W3MEHUYMBOCTH. XapaKTEPUCTHKA
MOJU(UKAMOHHOW W3MEHYMBOCTU. BapualMoHHBIA psii U BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHbIE M KAadeCTBEHHBIE
NpU3HakKU W uUX Hopma peakuuud. CBolicTBa  MOAU(UKAIIMOHHOM

U3MCHYMBOCTH

6.5

HacnencrBennas, WM TIe€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAas
W3MEHUYUBOCTh. MeHo3 ¥ TMOJOBOM mTpolecc — OCHOBA KOMOHMHATHBHOMN

M3MEHYMBOCTH. MyTarnmoHHass M3MEHYUBOCTh. Kiaccudukamuss MyTaruid:




6.6

TE€HHbIE XPOMOCOMHBIE, T'€HOMHBIE. YacroTa W NPUYMHBI MYTalU.
Myrtarenusle (pakTopbl. 3aKOH TOMOJIOTMUECKUX PSAJOB B HACIEICTBEHHOM

n3MenunBoctd H.M. BaBuiosa

I'enetnka denmoeka. Kapuorwn dyenoBeka. OCHOBHBIE METOJIbI TCHETHKH
YyeJIoBEKa: reHeaIorHYeCKUH, OJIM3HELIOBBIH, LIUTOT€HETHYECKHH,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTH4YecKuil. COBpeMeHHOEe OmpeaeeHHe
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TeHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momomiwto I1I[P-ananu3a. HacineacTBeHHbie 3a001€BaHMs YCI0BEKA: TCHHEIC
0one3Hu, 0ose3Hu c HAacCJIeACTBEHHOMN MIPEAPACIIONOKEHHOCTBIO,
XpoMocoMHbIe  Ooyie3r. CoMaTW4YecKMe W TI'eHEpaTUBHBIC MYTaIlWU.
[Ipunuuner 370poBOro 00pasza >KWU3HHU, TUATHOCTUKH, MNPOPUIAKTUKH U
JIEUEeHUS FeHETUYECKUX Oose3HEN. Meauko-reHeTHYeCKOe
KOHCYJIbTUPOBaHUE. 3HAYCHNE MEIUIIMHCKON T€HETUKH B MIPEIOTBPALICHUHN U

JICUCHUH I'eHEeTHYECKUX 3a00JICBaHMI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak HayKa M IpOLECC. 3apOoXkIE€HUE CEJEKIMH U JTOMECTHUKAlUS.
Vuyenue H.M. BaBwiioBa o IeHTpax NPOUCXOXKIEHUS M MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIEeHTpbl IPOUCXOXKACHHUS IOMAIIHUX >KUBOTHBIX.
Copr, nopoza, mramm

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIif M HHAMBUYAIbHbIH OTOOPHI B
CeJIEKIIMM pacTeHUi U kuBOTHBIX. OlleHKa 3KcTepbepa. binskopoacTBeHHOe
CKpelrBaHue — MHOpuaAMHT. Yncras nuHusg. CKpellrBaHWE YMCTBIX JIMHUH.
I'etepo3uc, wumm rubpuaHas cwia. HepoacTBEeHHOE CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuamsanus U e€ ycrnexu. VcKycCTBEHHBIN
MYyTareHe3 M IOJY4YeHUE IMOJUIUIONIOB. JIOCTHKEHUS CENIEKIIUU PAaCTEHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

11 KITACC

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HWH)KEHEpHs. OTallbl
co3nanusa pekomounantHoi JIHK u Tpancrennsix opranmszmon. Kierounas
nHxeHepus. Kinetounsle KyabTypsl. MHMKpPOKIOHAJIBHOE Pa3sMHOKEHUE
pactennil. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKoJIoTUYecKue U 3Thueckue mpoodiembl. 'MO — renerndecku

MOAUGUIIUPOBAHHBIE OPTAHU3MBI




Kon

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA

DBOIIOIMOHHAS OMOTIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa 3Bomonuy. [laneoHTonIOrMYecKue: IOCIEI0BAaTEIbHOCTD
HOSIBJICHUS] BUJIOB B HAJICOHTOJIOTHYECKOM JIETONMHUCH, MEPEXOTHBIE (OPMBIL.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (IOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA M PA3IMUYHMs SMOPHOHOB pa3HbBIX
BUI0B IIO3BOHOYHBbIX. CpaBHHTeHBHO-aHaTOMHqCCKHeZ T'OMOJIOTMYHBIC,
aHAJOTWYHBIC, pPYAUMEHTapHbBIC OpraHbl, aTaBu3Mbl.  MOJEKYyIspHO-
OMOXHUMHUYECKHE: CXOACTBO MCEXAaHU3MOB HACJICACTBECHHOCTHM MW OCHOBHBIX

META00INYECKHUX HYTeﬁ Y BCEX OpraHn3MOB

OpomonmonHass teopusi Y. JapsBuna. IIpeamocbuiku BO3HHUKHOBEHHS
napBuHHU3MA. JIBIDKYILME CHUIIBI 3BOJIOLUMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXXEHHE  TOpPU  OTPAHMYEHHOCTH  PECYPCOB,  HEONMpEACIEHHAS

M3MEHYUBOCTb, 0OpH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckas teopust sBonoruu (CTD) u oCHOBHBIE €€ TMOJIOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak equHULIA BUIA U SBOJTIOLUU

14

1.5

JBuxymue cuibl (pakTopbl) 3BOJIOLUUU BUIOB B mpupoje. MyTalmoHHbBIN
npolecc 1 KOMOMHATUBHAsE U3MEHUYNBOCTh. [lomynsinoHHbIe BOJIHBI U Ipeiid
reHoB. M3omsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOMIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yibTaT 3BodoLuH. [lpumepst
npUcnocoOIeHni y opraHu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun wu BupmooOpazoBanme. Kpurepuu Buma. OcHoBHbIE  (opMbI

BU000pa30BaHus: reorpauueckoe, IKOJIOTHIEeCKOe

MaKpOBBOJ'IK)I_[I/Iﬂ. (I)OpMBI OBOJOIHNHN: q)HHCTI/I‘-ICCKaﬂ, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOIIUN

BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

Jlonay4yHble NpPENCTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble ruUnoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOMOreHe3 W MaHclepMus. XuMudecKas
ABOJIIOLIMS. DKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON 3BOJIIOLUU.
HauanpHbie aTanel Onosnornyeckoit asomonuu. ['nnoreza PHK-mupa. Ilepssie

KICTKM HW HX 3BOJIFOIHUA. (DOpMI/IpOBaHI/IC OCHOBHBIX TPYIIII KHUBBIX




OpraHu3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o spam u nepuojam. Karapxeit. Apxeickas u
npotepo3oiickas dpbl. [lanmeo3oiickas spa u e€ mepuoibl: KeMOPUHCKHM,
OPIOBUKCKHM, CHIIYPUHCKUH, JEBOHCKUM, KAMEHHOYTOJbHBIA, IEPMCKUU.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3oiickass »pa u €€ TMepuoabl: MaJCOrCHOBBIM, HEOTCHOBBI,
AHTPOIIOr€HOBBIM. XapaKTepUCTUKA KIMMaTa U TE€OJOTMYECKHUX IPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIOLMU  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHud U KUBOTHBIX. [losiBlIeHHe, paclBEeT U BHIMHpPAHUE

TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4YeCKOro Muvpa KaK OTPaXXCHHC OIOBOJIIOLIMH. OCHOBHEBIE

CUCTCMATUUYCCKUE I'PYIIIBI OPraHnu3MOB

2.4

2.5

OBoirOLMS YeIoBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTue mpencraBieHuil o
IIPOMCXOXKICHUN 4YeloBeKa. MeTonbl U3ydeHus aHTpornorenesa. Cxoncrsa u
pa3IuuMs YyeJloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YEIOBEKa.

JBmxyume cuibl (GpakTopbl) aHTponorenesza. HacnenctBeHHas H3MEHYMBOCTb
U eCTEeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, H3TOTOBJICHUE OPYAUN

TPYyJa, MbIIIIJICHHE, peUb

OcHOBHBIE CTaAMM M BETBU DBOJIOLMUH YEJIOBEKA: aBCTPAIONUTEKH, UenmoBek
ymenslid, Yenoek mnpsaMoxomsamui, YenoBek HeaHaepTanbCkuil, YemoBek
pa3yMHbIi. Haxo/1k1 HCKOMaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAaHUS, 00JIaCTh

pacnpocTpaHeHust, 00bEM FOJI0OBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

2.6

UYenoBeueckne  packl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickas), Herpo-aBcTpajouaHas (PKBaTOpUalbHas), MOHIOJOUIHAsS
(a3uaTcko-aMepuKaHcKas). YepThl TPHUCHOCOOJICHHOCTH TPEICTaBUTENEH
YeJOBEYECKHX pac K YCIOBUSM CYIIECTBOBaHMA. EJMHCTBO yeloBeUECKUX

pac. Kputuka pacuzma

3.1

OpranusMsl 1 OKpyKarolas cpeaa

OKoJorus Kak Hayka. 3alaud M pa3felibl SKOJIOrMU. MeTobl SIKOIOTHYECKUX
UCCIIEIOBaHUM.  DKoJjormueckoe  MupoBo33peHue. Cpeabl  oOuTaHUS
OpPraHU3MOB: BOJIHAA, Ha3eMHO-BO3AYIIHAs, MIOYBEHHA,

BHYTPHOPTaHU3MEHHAS

3.2

Oxonoruyeckue ¢akropbl. Kiaccuduxamus skomornyeckux (QakTOpOB:




3.3

3.4

abuoTnyeckne, OMOTHYECKHE W AHTPONOTeHHbIE. J[eHCTBHE HKOJOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI

Abunotndeckue (akTOPbL: CBET, TEMIIEPATypa, BIAKHOCTh. DoTomneproausm.
[Ipucniocobnennss OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DAaKTOPOB.

buonornueckne PUTMBI

buotndeckue dakropbl. Buasl OMOTHUECKUX B3aMMOCHCTBHI: KOHKYPEHIIHS,
XUIIHWYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUE OHUOTHYECKUX
B3aUMOJICMCTBUM  JUIS  CYLIECTBOBAaHUS  OPraHU3MOB B  IPUPOJHBIX

COo00IIIeCTBaX

3.5

DKOJIOTHYECKUE XapPaAKTCPUCTUKKU  IIOITYJIAIUH. OcCHOBHBIC  ITOKAa3aTeIIN
Nnomyidanuuu: 4YuCJIICHHOCTD, INIOTHOCTDh, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

Murpanus. JJMHaM1Ka YMCIICHHOCTHU MONYJISALAN U €€ PeTyIsius

COO6HI€CTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

4.1

CoobmecTBo opraHuzMoB — OuorneHo3. CTpyKTypsl OHOIIEHO3a: BHIIOBAs,
IpOCTpaHCTBEHHas1, Tpoduueckas (muuieBas). Bugbl-nomuHantel. CBsi3u B

OnolLEeHO3€e

4.2

Okonoruyeckue cuctembl (d9kocuctembl). llonstue o006 skocucteme u
6uoreonerno3e. OyHKIMOHATIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB U TMOTOK DJSHEPruud B
skocucreme. Tpodudeckue (MUIIeBble) YPOBHU 3KocucTeMbl. [IumieBbie 1ienu
u cerd. OCHOBHBIE IIOKa3aTeIM HKOCHUCTEMBI: OuoOMacca, MPOLYKIHS.
DKOoJIOrnyeckre MUpaMHIbl: MPOTyKIIMK, YUCIEHHOCTH, OnoMacchl. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pasButue. Cykieccus

4.3

4.4

[TpuponHbIE 2KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTO
VI IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpo’KOCHCTEM U
ypOOIKOCHUCTEM.

buopaznoobOpazne kak (akTop ycTOWYMBOCTH dIKOocucTeM. CoxpaHeHue

OMOJIOrYecKOro pazHooOpas3us Ha 3emiie

VYuenne B.W. Bepnaackoro o O6uocdepe. I'paHuiibl, COCTaB U CTPYKTypa

ouochepsl. JKuoe BeriecTtBo U ero GyHkuu. OcobeHHOCTH OMOChephl Kak




ro0anbHOM 3KOCUCTeMBI. JI[MHaMHU4Yeckoe paBHOBECHE M OOpaTHas CBS3b B
o6uocepe. KpyroBopoTsl BemecTs U OMOr€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB

(yrmepona, azota). 3oHanbHOCTH OrOochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuecTBo B Ouocdepe 3emin. AHTPOTIOTeHHBIE H3MEHEHUs B Orocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPHUPOJHBIMH peCypcaMd U HUX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/IH OMOJ0rHHU U OXpaHa IIpUupoabl




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






