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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY IS
OTIpEJEICHHs] TMOJAX0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJN€H, COoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYILLECTBOBAHMSI 4esIoBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTebHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuasia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMMme mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuyeHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeSATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOYy4YaloIMXCd MO OCBOCHHIO COJCP>KaHUS
OHOJIOrMYECKOr0 00pa30BaHMsI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
(GbOpMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTUYECKOTO MBILICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karouled NpUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKAa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKaloOIIeW NpUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUIICHHE BHUMAHUS K MPUKJIATHON HAPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoIUKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JMHAMHUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, IKOJOTMYECKOT0 MBILIUICHHS, HEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonmoruu odecnednBaeT ycioBHs il (GOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX © HWH(POPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUHU C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpPENENieHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOr0O B Iporpamme Io
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroluecs: TOJKHBI OCBOMTH 3HAaHWA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 (POpMUPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3alluu
OMOJIOrMYeCcKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLIUE COAEpKATENbHbIE JINHUK: «bHuosorus kak Hayka. Metozasl
HayyHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenus ydeOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uil (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH U MOAXOAOB K H3YYEHHIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydarommxcss oO0mell KyJbTypbl, (YHKIHOHAIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHUS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEl, COOTIOICHUS THUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JESITEIBHOCTH IO OTHOILICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YPOBHE, SIBJISIETCSI 003aTEIHHBIM YU€OHBIM TIPEIMETOM.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3aIlluN
YKABOW MPUPOIBD».

O6opynoBanue: moaenb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeEHIECTB B KieTke. [logmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonornyeckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuumu JunuaoB. CpaBHeHUe
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopust — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHueckass W mpokapuotuyeckas. OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOMN KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opra”oubl kietku: JOIIC, ammapat [onbmxw,
IM30COMBIL. [10yaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN U TulacTuA. Buabl minactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid HeHTp kieTku. CTpoeHue sajpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUS KJIETOK paCTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BELIECTB U SHEPTrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (hOoTOCMHTE3a. 3HaAUCHUE (POTOCHMHTE3a JJIsl KU3HU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHokucioT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ictopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxaeduiura yenoseka (BMY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Merabonusm», «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€He3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U chepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuThe. THUIIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMmoe (JIMYuHO4YHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pactenmity, «J/lemenue kieTku Oaktepuit», «CTpOEGHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerouneiii mukn», «Pemmmkanus JTHK», «Murtosy,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOWIETOY, «SHleKIIeTKa MJeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIMpenapaTaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh M MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHHMH TCHETHUKH. BKiIag pOCCHMCKHUX U 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUsI MPU3HAKOB, yCTaHOBJIEHHbIEC I'. MeHenem.
MonorubpuiHoe CKpelMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctotel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenMBaHWEe. 3aKOH  HE3aBUCHUMOIO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIBaAHUS
JIJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHMIO I'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOoMOCOMHAasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHBIE M Ka4YE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTHA. MyTanmoHHas U3MEHUYNBOCTh. Kiaccudukamnus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka 4yenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE OINIPENICIICHHE rE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jeBaHUs 4YEJIOBEKa: T'EHHbIE OOJE3HU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE M €r0
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiio3y,
«B3anmMonencTBue AJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl paCTEHUN,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynim KpoBu», « MyTalimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox MOCeBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHONH N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHWE W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMN.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel m cxeMbl: KapTa «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTEXHONOTHNY, «KileTouHble KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nNepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3>BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMUCH, MEPEeXOAHbIE (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpEeNeNEHHAsT W3MEHUYHBOCTb,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkpooaBostorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrkymne cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Ipupoae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBOJIOIUU. [IpuMepbl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEPTeHTHas1, mapauiesbHas. HeoOpaTtuMoCTh IBOTIOIIUH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BruTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KOJUuleKuus «[IpuMepbl 3alIUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOrO MO3ra T0O3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, KoJuleKuus «PoOpMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHbIe Tmpemnapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HayudHble THNOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIOIMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MpPOTOKJIETKU. [IepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickass dphl. Ilameo3olickas spa u €€ Nepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIuMara M TeoJOrHYecKux MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoOJIONUU. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHKA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IPOUCXOXKJIEHUH uYesloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacneactBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepralbCckui, UYenoBek
pasymHblidi. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOMIHAS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHHMe CoaHEUHOHN cHCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OpPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHJEpTalblla, KPOMAHBOHIIA), CIJICTIKH WIU
U300pakeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOTHhI:

[Tpaktrueckast pabota Ne 1. «M3yueHne MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajaui U pa3feibl 9KOJOTUA. MeToabl SKOJIOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKKA nomyiasiund. OCHOBHBIE IOKAa3aTENH
NOMYJISIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILIUA U €€ Perysus.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «IIpuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUUA UHPY30puu-TyPenbkny, «lumesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

JlabopaTtophnas paborta Ne 3. «Mopdonoruyeckne 0COOCHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PACTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBOpoT BEMIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aIbHONM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUHMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUm:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMsI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3pdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaenb-anmukanus «TunudaHble OMOILIEHO3b», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas knura Poccuiickoii ®enepannu, H300paXKeHUs OXPaHIEMBIX BUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM CpeAHero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTHh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTATBI OCBOEHUS MpeaMeTa «bHOIOrusD) JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCIUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JECUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIBbHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTHU IMEPE.
Ponunol, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKeHHIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHHUE SMOIMOHATIBHOTO BO3/IEHCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro obpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyeckKas
aKTUBHOCTb), O€pEkKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IEHHOCTH TPaBUJ HMHAWBUIYATbHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO I€SITEIbHOCTD;

UHTEpEC K pa3NudyHbIM cdepaM mpodhecCHOHANBHON IesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  peall30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIICHHE K TMPHPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN TSt
OKPYKaIOUIEH CPEIbI;

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTMYECKUX MPOoOJIeM W MyTed HX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B TMPUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHUE PABHOBECHUS B DKOCHCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C IEJIBIO MOJYyUYEeHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEeHHE, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI INPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH UX
JTOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTbH JIOTMYECKHE PACCYXIAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh pPAa3jMuYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YU€OHBIX M COITMABHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTH IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOCco00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeyiaraTh OPUTHHAIBHBIC TOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIMu, HEOOXOAUMOM JJI BBITTOJTHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMKA JPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH TEPETOBOPHI;

BIAJCTh PA3TUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBUS, IMOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIMBUAYAIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B dKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBAaTh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3YJIbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHUIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3ysbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKIAJIE€ POCCUUCKHX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKa, OpraHu3M, MeTadoiau3M (0OMEH BEIIeCTB U MpPEeBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOJEHUE U
OMMCAHKUE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPU M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUS SHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHWUM, JJI MPUHATUS NMPAKTUYECKUX PEIIECHUIN B MOBCEIHEBHOM
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAacleAOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 I[ICEBJOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ass 6MoJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHoro mnpeameta «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIbI ((DaKTOPbI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTbI, pEAYLEHThl, LeMu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocdepe B. W. Bepnaackoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJOTMYECKMX (PAKTOPOB HaA OpraHU3Mbl, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIHMM B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLIUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpele, MOHMMAaHUE HEOOXOJIMMOCTH MCHOJb30BaHUSl JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHbIE M MpPaKTUYECKHUe padoThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 1 0.5 nomorexa L
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 1 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «cronp30BaHnEe pa3IMIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863¢6122
METOJIOB MPHU U3YUECHUU
OMOJOTHYECKIX 00BEKTOBY
bronornueckne CUCTEMBI, TIPOTIECCHI
3 1 UX W3y4YCHHE /CTapTOBas 1 1 bubmorexa HOK
i P https://m.edsoo.ru/863e6564
JTMArHOCTHKA
4 XuMuueckui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MUHEpPaJIbHBIE COIU https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 benku. CocTtaB u cTpoeHHE OEIKOB 1
P https:/m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnmoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmuoreka [JOK




https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KiteTka kak memocTHas KuBas
cucreMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIMCAaHHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wi METa00JIN3M hitps-//m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemocHHTES https://m.eds0o.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTE3 OENKa buGnnorexa LIOK

https://m.edso00.ru/863e796e




18 Hexkierounsie popmMbI )KU3HU — bubnunoreka [JOK
BHPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WNHauBuayanbHOE pa3BUTHE bubnnorexka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [TOK
P ’ PHA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 i[eSaBI/II():I/I?/IOTO Har():;: OBaHUS bubmmorexa [IOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlabopaTopHas padora No
26 5 «M3yueHue pe3yabTaToB 0.5 bubnuorexa [JOK

MOHOTHOPHUIHOTO U AUTHOPHUIHOTO
CKpELIMBaHUA y Jp030(HiIbl Ha
TOTOBBIX MHUKpPOIIpETIapaTax»»

https://m.edso00.ru/863e8c60




7 I'enetuka nona. HacinenoBanue | bubmuorexa [JOK
[IPU3HAKOB, CLEINIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
M3MEHYHMBOCTh. JIJabopaTopHas

73 pabota Ne 6. Uzyuenue | 0.5 bubnnoreka [HOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass ”3MEHUNBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 | 0.5 bubnnoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuorexa [JOK

30 Penerika uenoseia ! https://m.edsoo.ru/863e8d78
PesepBHelit ypok. O6006111€HNE TTO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPTaHU3MOB»

bu6mmoreka [JOK

32 (Cerexups kak HayKa u npouece ! https://m.edsoo.ru/863e9214
MeToibl U JOCTUKEHUSI CEICKIIUHI

33 pacteHuii u >kxuBOTHBIX/KOHTpOIBHAS 1 bubmmorexa [OK

https://m.edsoo.ru/863e¢9214
pabora

34 buotexHoorus kak oTpacib | bubnuorexa [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [OK
t A ya https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
3 Muxkpossomtonus. KonrposbHas | 1 bubnuorexa [IOK
pabora https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€AMHUIA BUJA U 3BOJIIOINH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa LOK
patopHaip B ' https://m.eds00.ru/863e¢99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuIecKOMYy KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1
P bop https://m.edsoo.ru/863e9ed0
PesynbTats! 3Botonuu:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKkTepa»
bub6 OK
8 Hanpasnenus u nytu 1 nommoreka L{

https://m.edsoo.ru/863e9cle




MaKpO3BOJOIOUHA

9 HeoOpaTtumocTs 3BOIONNN
10 Hcropus xu3HU Ha 3emile U METObI
e€ U3yueHUs
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie Mo spam 1 bubnuorexa [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydyeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM 1 KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE?) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyiue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLHUU
YyeloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluuy yejioBeKa https://m.edsoo.ru/863eaca2
PesepBHelit ypok. O600IIEHHE 10
19 TeMme «BO3HMKHOBEHHE U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKOoJ0rus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTopsbI.
JlaGopaTopHas padora Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
22 pacTeHU# U3 pa3HbIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéTt miIoTHOCTH 0.5
MOMYJISIIMKA pa3HBIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccust
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riobanpHas bubmuoreka [IOK
JKOCHCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK




onocdepsl

YenoeuecTBO B Orochepe 3emin.

https://m.edsoo.ru/863ebd16

32 KontponpHas padota !

13 CocyiiecTBoBaHUE TPUPOIBI U | bubnnoreka [HOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHUE TEMBI

34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBI

OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznaraTtb OMONOrHYECKUe TEOpUU (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJAMH HAyYHOTO TIO3HaHUS B OHOJOTHH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yJIbTaToB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM W 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTHM  TIPOIIECCOB  OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I}I
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, I IPUHATUA NPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecrneueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOTO MOBEAEHHUSA B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/II\/JI
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOTO

IpUPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKp€IIUBaHUEC, CHCIIJICHHOC HACJICAO0BAHUEC, COCTABIIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI InpeaAcCKasaHus

HacCJICOAOBaHMA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast GMONIOrUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIbI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TPaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHHe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBICHUM;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TEOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJAbBI HAa OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIA 00bBsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH J1a0OpaTOpHble M NpaKTUYeCKue padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONyJsipHBIE MaTepUAIIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HUCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

1.1

1.2

IIpoBepsieMblii 31eMeHT cOAepPKaAHUSA

buonorus kak Hayka

buonorus — wayka o xuBoil mpupone. Ponp Ouonorun B QopmMupOBaHUHU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
u3MepeHue, Kiaccuukaius, MOJEIUpOBaHUe, CTaTUCTHYecKass oOpadoTka

JTAHHBIX )

JKuBnIe ccTeMBI U X OopraHu3anus

2.1

Xusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus ouosnoruu. CoiicTBa

OuocucTeM U UX pasHooOpaszue

22

YpoBHU oOpraHuzanud OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIIETOYHBIMN,

OpraHU3MEHHBIH, MOMYIAIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

32

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MHHCPAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOJbBI H

MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMoTHueckoro 0ajgaHca

benku. CoctaB u crpoeHue OeaKoB. AMHMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3amennMmble W 3aMeHHMBIE AaMHHOKHWCIOTHL. AMMWHOKHMCIIOTHBIN COCTaB.
YPOBHU CTPYKTYpBI OEIKOBOM MOJIEKYINHI (IEpBUYHAS, BTOPUYHAS, TPETHUHAS U
YeTBepTUYHASI CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buomorndeckue

GbyHKIMHN OEIKOB.




depmeHTHl — Ouojoruueckue kKatamuzatopbl. CTpoeHue (epmMeHTa: aKTUBHBIN
HeHtp, cyocrtpatHas cneuuduynocts. Kodepmentsl. Burtamuubl. OTnnyus

(bepMeHTOB OT HCOPraHMYECCKHUX KaTajlnu3aTOpOB

33

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prub03a U JAe30KCUpu003a), Jucaxapuabl
(caxapo3a, JakTo3a) MW IOJMcaxapuabl (Kpaxmayl, TJIUKOTEeH, IEJUT0JI03a).
buonornveckue GyHKINU YIIIEBOIOB.

Jlunuasl:  TpUrIMUEpUAbl,  crepouabl,  ¢ochomunuasl.  [mapodunsHO-
ruapodoOHbIe cBoiicTBa. buonormueckue ¢yHkimu JmnuaoB. CpaBHEHUE

YrijieBoa0B, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB OHCPIUH

3.4

3.5

3.6

Hyxneunoseie kucnotel: JJHK u PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Crpoenne u (ynknuu JIHK. Crpoenne m ¢ynkmuum PHK. ATO:

cTpoeHue u (HyHKIHU
[wuTosorus — Hayka o kierke. Kiierounast teopusi. MeToapl U3y4eHus KIETOK

Knerka kak nenoctHas jxuBas cucrema. OOuye MpU3HAKM KIETOK: 3aMKHYTas
HapyxHass mMemOpana, moziekynasl JJHK kak renermueckuil ammapar, cucrema

cuHTe3a Oelika

3.7

3.8

Tunsl KIETOK: 3yKapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckoil  kietku. Kierounas crenka Oaktepuil. CrTpoeHue
9yKapUOTHYECKON KIeTKH. OCHOBHBIE OTIMYUS PACTHTEIHHOMW, >XUBOTHOH U

IpUOHON KIIETKU

IIoBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢yukumu. [InazmaTnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [luronnasma u eé
opraHouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCKasl CETh
(OIIC), ammapar ['onbmku, nuzocoMbl. [loayaBTOHOMHBIE OpraHOM[IbI KIIETKH:
MUTOXOHJAPUH, Iactuabl. [IponcxoxneHne MHUTOXOHIPUHM W IUIaCTHA. Buabl
wiactua. HememOpaHHble OpraHouipl KJIETKHU: pUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KTYTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue sapa: sifepHas 000J0uKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJIICTKC

4.1

X(PBHCI[CHTCJ’ILHOCTB KJICTKHU

OOMeH BeIecTB, WM MeTa0oNu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) H
TUCCUMIIIALUS (SHEPreTUYecKHii oOMeH) — JBE CTOPOHBI €IMHOrO Ipolecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Poiab

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocwHTE3a. Peaknuu GoTtocuHTe3a.

OddextuBHOCTh (DoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie.




4.3

Bnusiaue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHUS €TO
IIPOJYKTUBHOCTH y KYJIbTYPHBIX PACTCHUM.
XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emie

DHepreTu4eckuii oOMeH B KieTKe. PacierieHue BeIeCTB, BBIJICICHUE H
AKKyMYJUPOBaHUE DHEPruM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
['muxonus. bpoxxkenne u ero Buabl. KucioponHoe okucCiIE€HUE, WU KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPTETUIECKOT0 OOMEHa

4.4

4.5

5.1

Peakiun marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peannzanus
reHeTuyeckol uHpopmanuu B kieTke. ['eHeTHMYecKui KOJ W €ero CBOMCTBA.
Tpanckpuniuss — matpuunbli cuHTe3 PHK. Tpancmsaumst — OuocunTes Oenka.

KomupoBanue amuHokuciot. Ponb pubocom B OnocuHTe3e Oenka

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus oTkpeiTusi BupycoB (/.W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HEICATEIBHOCTH BUPYCOB.
bakrepuodaru. boiesanm pacTeHHi, J>KMBOTHBIX M YEJIIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BMUY) — Bo3dyaurens CIIM/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA
Pa3smHOXeHMe U MHANBUAYAIBHOE PA3BUTHE OPTaHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JHK. Crpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XpPOMAaTHUBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS U HHAUBUAYAJIBHOTO PAa3BUTUS
OpraHu3MOB.

Henenne wimetkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHSI OpPraHHM3MOB: Oecriosioe U MosioBoe. Buabl Gecrosnoro
pa3sMHOXEHHUs: [eJIeHHe HaJBOe, IIOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €ro 3HAaUCHUEC NI CCIICKI NN

5.3

54

[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TPOUCXOIAIIME HA CTaausIX Meno3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuii cMbici U

3HaYeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe
JKeJe3bl: CEMEHHUKU U SAMYHUKU. OOpazoBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CnepMaro3ouj, SULeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUS SIMIEKIIETOK U criepMaro3onioB. OmnonoTBopenue. [lapreHorenes
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6.1

6.2

NunuBuayanpHoe  pa3BuTue  (OHTOTEHE3).  OMOpHOHATBHOE  Pa3BUTHUE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKWBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOpuonansHoe pa3Butue. Tuibl
OCTAMOPHOHAIIBHOIO PAa3BUTHA: IpPsMOE, HENpsMoe (JIMunHO4YHOe). BiusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,

CTaJIuu pa3BUTUA
HaCJ'IeI[CTBCHHOCTB U UIBMCHYHUBOCTb OPIraHNU3MOB

[Ipenmer u 3amaun reHeTUkU. Mictopus pa3BuTus reHeTuku. Bxiiag poccuickux
U 3apyOexHBIX yUY€HBIX B pa3BUTHE TIEHETHKU. METOAsl TI'CHETHKHU
(THOPUIOTOTUIECKUHA, IUTOT€HETUYECKHU, MOJIEKYJIIPHO-TE€HETHYECKUH ).
OCHOBHbIE TEHETHUECKUE MOHATUA. | eHeTnYecKkas CUMBOJIMKA, UCIIOJIb3yeMas B

cxemax CerH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, ycCTaHOBJIEeHHbIe I'. Menzaenem.
MoHoruOpuaHOe CKpelIMBaHKWE. 3aKOH €IMHOO0Opa3us THOPHUIOB TIEPBOTO
nokosjeHusi. [IpaBuiio JTOMUHUpPOBaHUA. 3aKOH pacCIICIUICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [lojIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHOoe CKpelMBaHWe. 3aKOH HE3aBHCHMOIO HACJICIOBAaHUS ITPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHMS. AHAIU3UPYIOIIEE
cKpemnBanue.  Mcrnonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHMUS A

oTpezieNIeHUs] TeHOTHIIa 0CO0U

6.3

6.4

CuemnieHHoe HacnefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJleOBaHUIO TIeHOB. HapymieHwe cCueruIeHHs TE€HOB B pe3yJbTare
KPOCCHHroBepa. XpOMOCOMHAasl TeOpusi HaclIeACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetnka moma. XpoOMOCOMHOE ONIpeIeNeHHe IoJla. AYyTOCOMBI M IIOJOBBIE
XxpomocoMbl. ['oMoraMeTHele M rereporamMeTHble opraHusmbl. HacnepmoBaHue

IMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKaA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig U BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KoinmdecTBeHHblE M KaueCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOﬂH(I)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrBennas, wWiIM TE€HOTHIIMYECKAs, W3MEHUYMBOCTh. KoMOHMHATHBHAas
W3MEHUYUBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:

TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble




(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEeHHON n3MeH4ynBoct H.M.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
4eJI0BEKa: reHeaIOTHYECKHI, OJIM3HEIOBBI, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJEeKyIsipHO-reHeThuYeckuil. CoBpeMEHHOE OIpesesieHUue
IFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomoripio [IP-ananu3a. HacnencrBeHHble 3a00NieBaHUS YEIOBEKA: T'CHHBIC
Oosie3Hn, OOJIE3HU C HACIEICTBEHHOH MPENpacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHLIUIBI 370pOBOTO
o0pa3a KU3HU, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHUS TEHETHYECKUX
Oone3nell. MenMKO-reHeTH4ecKoe KOHCYIbTHPOBAaHUE. 3HAUEHUE MEIUIITHCKON

TCHCTUKHU B IPCAOTBPAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JICBaHUM YEJIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak Hayka U Ipolecc. 3apOKICHHE CEJIEKLUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBuioBa o0 IeHTpax MPOUCXOXKACHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
1I0pOJa, ITaMM

CoBpeMeHHbIE METOJbl CENEeKIUMU. MaccoBbli W WHIMBUIYaJIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
CKpemuBaHue — WHOpuUAMHT. Yuctas nauHusA. CKpelMBaHUE YUCTBHIX IJTUHHUM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpeUIMBaHUE — ayTOPUIUHT.
Otnanénnas tulpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONUIIONAOB. JlOCTH)KEHUS CEJNEKIMU pPAacTEeHUM, >KHUBOTHBIX H

MHUKPOOPTaHN3MOB

7.3

buotexHonoruss kak oTpacib TPOW3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3manus pekomOuHaHTHOW JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxkeHepus.  Kierounsle  KynbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOrMYecKkne M 3tudeckue mnpodiembl. MO — renernyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

3BOJIIOI_II/IOHHa$I TCOpHUA U e€ MecTO B OMOJIOTHH.




1.2

CBunerenbctBa  3Bodiouud.  [lajmeoHTonornyeckue:  MOCIENOBATEIbLHOCTD
MOSIBJICHHUSI BHJIOB B MAJICOHTOJIOTUYECKON JIETONUCH, MEepeXOAHbIe (HOPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PA3IUUXsi SMOPHOHOB PA3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTUYHbIE,
pPYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTell y Bcex

OpraHu3MoOB

Opomonionnast  teopusi Y. [apBuna. Ilpeanocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMHM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE TIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHUYUBOCTD,

60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckasts Teopust oBomouuud (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.

MuxposBontouus. [Tonynsnusa kak eAMHULA BUAA U YBOJTIOLIMU

JBmwxkyne cuibl ((hakTopbl) SBOJIOLMU BUIOB B TpUpoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHUYMBOCTH. llomymsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsnus u mMurpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (HaKTop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB KaK pPe3ynbTaT d3BoMOnUU. [Ipumepsl
pUCIIOCOOTIeHNUH Y OpraHu3MoB. ApoMop(O3bl U HAMOAIANTALINY.

Bun un Bunoo6paszosanue. Kputepun Buga. OCHOBHbIE (OPMBI BU1000pa30BaHMUS:

reorpaduyueckoe, 3K0JI0rHIecKoe

1.5

MaxkposBomtorusi.  PopMmbl  3BOSOLMU:  (UIETUYECKas,  JIUBEPreHTHasd,

KOHBEPIreHTHaAsA, rapajjiciibHasd. H606paTI/IMOCTB 9BOJJIOIINH

Bo3HukHOBEHHE U Pa3BUTHC )KU3HU HA 3emite

2.1

JloHay4yHbl€ IIPEACTABICHUSA O 3apOKACHUU JKU3HU. HayyHble TIHIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KIECHUE XUMHUYECKOHW DBOJIOLUU.
Havanphbie sTanbl Ouonornyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpel. llameosoiickas 2pa W €€ TEpHOIb: KEMOPUICKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaifHo3olickass 3pa M €€ TIepuOIbl:  MAJNEOTCHOBBINM, HEOTEHOBBIH,




2.3

AHTPOIOTCHOBBIA. XapaKTepUCTHKA KIMMAaTa U TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE ATaITbI SBOJIIOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHMi M JKMBOTHBIX. [losBIEeHME, pacuBeT M BBIMUPAHHE TPYII >KUBBIX

OpraHu3MoOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue HBotouuu. (OCHOBHbIE

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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2.5

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTHSl Kak Hayka. Pa3BuTHE TpeiCcTaBICHHH O
MPOUCXOXKACHUM dYelloBeKa. MeTronbl u3ydeHus aHTpororeHe3a. CXoicTBa U
pas3nuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHHUE YeTIOBEKA.

JBwxkymme cuibl ((hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass M3MEHYUBOCTh U
€CTeCTBeHHbIN 0TOOp. OOlIecTBEHHBIH 00pa3 >XKU3HU, W3TOTOBJICHHE OPYAHA

TpyZia, MBILUICHHE, PEYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMH YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
ymenslif, YemnoBek mpsamoxonsauiuii, YeraoBek HeaHAepTalnbckuii, YermoBek
pasyMmHbIii. Haxomku MCKOIMaeMbIX OCTAHKOB, BpEMsl CYIIECTBOBAaHHS, 00JIACTh

pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

YenoBeuyeckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHaNIbHAS), MOHTOJIOU/IHAs (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YeIOBEYECKUX Pac

K YCJIOBHAM CYIICCTBOBAHMU. EauHCTBO 4€10BEYSCKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

OKojorus Kak Hayka. 3aJayd ¥ pasfesbl dKOJIOTMU. MeToIpl HKOJIOTHYECKUX
UCCIIeIOBaHUH. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHUsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckue  Qaxtopbl. Knaccugpukanus — 9KOJIOTHYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME U aHTponoreHHnle. JlelcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI
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AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

34

buotnueckune daxTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, TApa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTB8.X

3.5

OKOJIOTUUECKHE XapaKTCPUCTUKU MOMyJIAIHUH. OcHoBHBIC IIOKa3aTcin




4.1

4.2

4.3

4.4

4.5

MOomyJaianuu: 4YUCICHHOCTH, IINIOTHOCTBH, POXIACMOCTH, CMEPTHOCTH, IPUPOCT,

Murpanus. JJuHaMuKa YuCI€HHOCTH NOMYJISLUU U €€ PETYJIIALUs
Coo0111ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIICHO3a: BHIOBas,
IPOCTpaHCTBEHHAsA, Tpoduyeckas (mumesass). Buapl-momunantel. CBs3u B

ouoIEeHo3e

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarme 00 »dKkocucreme U
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (numieBble) YpOBHH 3KocucTeMbl. IlumieBble nenu u ceru.
OcHOBHBIE TOKAa3aTEeIM HKOCHUCTEMBI: OHoMmacca, MPOAYKIHSA. ODKOJIOTHYECKHUE
NUPaMUbL:  HPOAYKIHUH, YHUCIEHHOCTH, OuomMacchl. CBONCTBa 3KOCHUCTEM:

YCTOMYHUBOCTD, CAaMOpPETYJIsiiiud, pazputue. Cykieccus

[Ipupoanbie 3K0CHCTEMBI. DKOCHCTEMBI 03€p U PeK. DKOCUCTEMa XBOWHOTO WITU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpboskocucTeMsl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBocTu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTPYKTypa
6uochepsl. XKusoe BemectBo M ero (yHkuu. OcoGeHHOCTH OHochepbl Kak
r100anpHOM 3KOcHCTeMBbI. JIMHAMMYECKOe paBHOBECHE M oOOpaTHasi CBSI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
['mobGanpHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPABJIEHUS MNPUPOJAHBIMH pecypcaMd U X

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OMOJIOTUH H OXpaHa MpHUPOAbI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

[Taceunuk B.B. buosorus. 10 kimace. Yueonuk. ba3zossiit ypoBeHnbs buosnorus. JIuaus xKu3Hu
[Tonomapesa M.H. "buonorus. 11 knacc. Yueonuk. bazoserit yposens @I'OC"

[Taceunuk B.B. buosnorus. 10 kinacc. Yueonuk. Yrinyonéuneiii ypoBeHnb buonorus. Jlnnus
KU3HU

[Taceunuk B.B. buonorus. 11 knacc. Yuebnuk. Yrinyonéunslii yposenb buonorus. Jlunus
KU3HU

O6opynoBanue: HoyrOyk yaurtens. MyabTUMeTUHHBIA TPOEKTOP. MHOTO(M YHKIIMOHATILHOE
YCTPOMCTBO (pUHTEP-KOMUp-ckanep). Jlazepusiit. UepHo-0Oenas nmeyarb. OpoHTATBHBIE
KOJIOHKH JBYXIIOJOCHBIE 2.1 cTanmoHapHbie. 2 KoJIOHKU U 1 cabBydep.

KapTO‘IKI/I I HHﬂHBHﬂyaHBHOﬁ pa6OTBI 110 OCHOBHBIM T€EMAaM.

Tepmometp, repdbapun, koutekius "[louBa u ee cocTaB'. KOMIIAC MIKOJIBHBIMN, JIyIIa pydHasi,
MUKPOCKOTIBI.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

TpaauuoHHbIe cpeicTBa O0YUEHHUS:

[Tepeuenp yueOHOro U y4eOHO-HArIs,IHOr0 000py10BaHNUs, IPEAHA3ZHAYEHHOTO JUIs
ocHateHus kabunetoB 6uosioruu cornacHo @I'OC. ITocoOus st OTPaOOTKU MPAKTHUECKUX
HaBBIKOB M yMEeHUN KOMITIEKTHI pa3jaTOUHbIX MaTE€pUAIOB.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

D0P "lomamnaue 3ananus. OcHoBHOE o01ee oOpazoBanue. buomorus". 5-9 kimacc AO
NznarensctBo "lIpocBemienue".
Tpenaxep "O06nako 3nanuit". buonorus.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HHTepakTHBHBIC METOUIECKHE TOCOOHS.
but6mmoreka [IOK https://m.edsoo.ru/863d72b2
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