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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi» coctaBwiM: KoHuentyaiabHele mnonoxeHus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pazoBanus B Poccuiickoit deneparnuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpeiesieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 knaccel, 0a30BbIil ypOBEHB) peaanu3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBILICHUS, PEACTaBICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHHU YAEIEHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro TOBEACHUA B OKpYXKAloIIeW NpUPOIHOM cpene, aHamu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3aj[au IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIECH KyJbTYphl, OMNpPEACISIONIME aJCKBaTHOE TOBEJCHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka xak Ouomormueckas cucreman, «OpraHuszM Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNH O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEM B MPOIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIIEHUBATH SIBJICHUSI OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOAEHUE Mep NPOPUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiacCU(pUKalMs, MOJECTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3aIlii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonornyeckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIUMHUJI0B KaK HCTOYHUKOB YHEPTHUH.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kietke. KinerouHnas Teopust — npuMep B3auMOACHCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHouAbl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JleMmoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupr u cxembl: «llepuoanueckas Tabnuila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpoeHHe >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuil MoJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEILIECTB M JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. IIpoueccsl, npoucxondimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKHMHA CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SUIEKJIETOK U crepMaTo30ouaoB. OmiIogoTBOPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHoreHe3. IloctamOpuonanbHOoe pa3Buthe. THITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukin», «Pemnmukanus JHK», «Mwutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEeb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHme CTpOCHHS ITOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B PAa3BUTHE TEHETHUKH. METOIbl TEHETHUKH (THOPHIO0IOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO NeHOB. HapyleHne cueruieHusi reHOB B pPE3yJbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaluii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M11P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpCIIMBAaHHE M €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTuyeckue KapTbl pacTEHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
dakTopay, «I'eHeTnKa rpynm KpoBm», « MyTarimoHHass U3MEHYHBOCTH.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH TeTa), repOapuit «['opox moceBHOI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIMU U JOMECTHKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCcTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanénnas rtuOpummzanuss u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0BeKThl OuoTexHOMOTUNY», «KileTouHble KyNbTYpBl U
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHKEHHUS CEJEKIMH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TepexXOoAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEIesIEHHAs U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallmoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
PUCIIOCOOJIEHHH Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIUY.

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

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYecKoOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «DopMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMIoTe3bl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. I[laneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakropbl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. HaXonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MPHUCIOCOOJIEHHOCTH  IMPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKHMX HAXOJOK IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CJENKH WIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yueHne uckomnaeMpIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE SKOJOTHYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusMm, koomnepaus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjasiunu. OCHOBHBIE IIOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIIeHThl. KpyroBOpoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J[MHaMHuecKkoe paBHOBECHME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHUYECKHE TTPOOIIESMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBeiii d3ddexT», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

ObopynoBanue: Mojenb-anmnKanus «TunuuHeie OMOLEHO3bI», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS TMPOrpaMM  CpeAHero  oOuiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUrarTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpoic U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTHU IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBoe  mmTaHWE, COOJNIOJICHUE TUTHEHUYECKUX TMPAaBHWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEpCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam MnpodhecCHOHANbHON AESTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M MmyTed ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B OSKOCHUCTEMaxX, OXpaHy BHUJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJBTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKAlollleM MHUpPE KaK O €AMHCTBE IPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWH OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yIbTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHAIBHOMN
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHUS IMPOTrpamMMbl CPETHEro OOIIEeTro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MbIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUM  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEICTBUN ACSITENIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEIOBATEIBCKON U MIPOSKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWS, €ro WHTEpIpEeTaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TIOMCK TEepeHoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX [aHHBIX, B VIHTepHeTe), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JJIsl BBIMOJIHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalmu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUHN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS APYTUX JIOJICH, MPOSIBIATH YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO WIEHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaNa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX NMPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBJIICHHI, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS MPHUHATHUS NMPAKTHYECKUX PEUICHU B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM 1 PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPAKTUYECKHUE padOThl, COOIHOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MacCcOBOW MH(OpMaLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCINEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHIOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpEeHOCca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 MPUHATUS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOM OMOJIOTHH JIJISl PAIIMOHATLHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHWE  IMPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bu6nmorexa [IOK
L brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
p 1 https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XHWMHYECKHH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHENCATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME U HHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 1 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
bubmmoteka IIOK
P 1
8 C3CPBHOC BpeMi https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/ P Kourpoububie  IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
1 BOIMOUHOHHAS OHOTOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnunoreka LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bubnunoreka LIOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1 Bbu6motreka [JOK
2 1
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubmmoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMuuyeckui cocras KieTku. Bona u 1 bubnuorexa [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
b . 1
> e, COCTaB  CTPOCHHE Gk https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas padora Ne 1
6 «M3yyeHne KaTaIuTHYeCKON aKTUBHOCTH 1 brbmmorexa LTOK
i https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha prUMepe aMIIIa3bl WIH
KaTasa3bl)»
bubnunorexa LIOK
7 . 1
YrateponeL. Jmmer https://m.eds00.ru/863e6870
but6mmorekxa [IOK
8 H .ATO 1
YIGICHIOBRIC KHCIOTH https://m.edso00.ru/863e6d5c
9 Hcropus n MeToabl N3y4eHUs KIETKU. 1 bubmuotexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6d5c

Knerounas teopus

https://m.edso00.ru/863e6e88

10 KiteTka xak megocTHas )XuBas CUCTeEMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabota Ne 2 «3yuenue Bbubnuorexa LIOK
11 CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX, https://m.eds00.ru/863e6ff0
rpu0OB 1 OaKTepHii M0 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)
bub6nmoreka [IOK
12
(OOMEH BELLIECTS HIIK META00THIM https://m.eds00.ru/863e766¢
bubnuoreka [{OK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
bubnunoreka LIOK
14 i
OnepreTieckuii 0dmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleIeHne KIeTKH.
Murto3. JIaboparopnast pabota Ne 3
15 «Habmonenre MuTO3a B KJIETKaX KOHYMKA bubmorexa HOK
A https://m.edso0.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunres 6enka. Peakuus MaTpuyHOTO bubnnoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmmoteka IIOK
17 T —
PaHCIALIA — OHOCHHTE benka https://m.eds00.ru/863e796e
bu6nmorexa LIOK
1 H —
8 CHIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
but6mmorexa [IOK
19 @opMBbl pa3MHOKEHHUST OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiios but6mmoreka [IOK

https://m.edsoo0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnonorBopenue. Jlaboparopnast pabora No

bu6nmoreka [IOK

21 4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubnxorexa LTOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubmmoreka [JOK
W3MEHUYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. bubmmoreka [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpeniuBaHue. 3akoH bubmmoreka [JOK
HE3aBHCUMOI'0 HAaCJIeJI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclleJJOBaHUE MTPU3HAKOB.

JlaGopaTtopHas pabora Ne 5 «3yuenue
26 pe3yniTaTzB M(E)HOFI/I6pI/II[HOFO I/}IIq bubmmorexa [JOK
https://m.eds00.ru/863e8c60
JUTHOPUIHOTO CKPELUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»

97 I'enetuka nomna. HacnenoBanue npu3Hakos, bu6nmorexa LIOK
CLEIJIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYHMBOCTh. JIJabopaTopHas pabota Ne 6.

28 N3yuenne MmoanpukamoHHOMN bubmmoteka IIOK
W3MEHUYUBOCTH, IIOCTPOCHUE https://m.edso00.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KPHUBOW»

HacnencTBenHast ”3BMEHYUBOCTD.
29 JlaGopatopHas pabota Ne 7. «AHanu3 bubmmorexa LIOK

MyTalui y 1po30¢uibl Ha TOTOBBIX

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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MUKpOIpenaparax»

bub6nmoreka [IOK
30 Feneruia weioseka ! https://m.edsocg.lru/86368d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HaCJ'IeI[CTBeHHOCTB U UBMCHYUBOCTH 1
OpPTaHU3MOBY
bubnunoreka LIOK
32 Cenexups kak Hayka u pouece ! https://m.edSO(I)_.[ru/863e9214
33 Metoabl ¥ JOCTHXKECHHSI CEJIEKIIMN PAaCTCHUM 1 bu6nmorexa LIOK
1 KABOTHBIX https://m.edso0.ru/863e9214
34 broTexHOoI0rus Kak 0Tpaciib MPOU3BOJICTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChl
1 DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 buGnuorexa [IOK
https://m.edso0o.ru/863ea20e
5 HcTopus pa3BuTHS npeAcTaBIeHUl 00 1 bubmmoreka [JOK
IBOJIIOLIMH https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mutipossostrowts 1 https://m.edsoo.ru/863e9cle
[Tonynsius Kak dJIeMEeHTapHAas €IUHUTA
4 BUJa ¥ dBorOIMH. JlaboparopHas pabora Ne 1 bubmmoreka [JOK
1 «CpaBHeHME BUIOB 11O https://m.edso00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBuoky1iye cuibl (3eMeHTapHbIe (PaKTOphI) 1 bubmmoreka [JOK
SBOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU1I000pa3zoBanue. Jlaboparopnas pabora No 1 bubmuoreka [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HanpaiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle
9 HeoOpaTuMocTh 3BOTIOINT
10 Wcropust )xu3Hu HA 3emiie 1 METOIbI €€



https://m.edsoo.ru/863ea20e
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HN3YUCHUA

11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa [JOK
P A https://m.edso0o.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMIie 1o 3pam U bubnmnoreka HOK
IepuoIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tarbl IBOIIOLUNA PACTUTEIHHOTO
¥ )KUBOTHOTO Mupa. [IpakTuyeckas pabora bubmmoreka [JOK
13
No 1 «M3yuenue uckormnaeMbIx OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U )KUBOTHBIX B KOJIICKIUSIX)
CoBpeMeHHas cuctemMa OpraHu4ecKoro bubmmoreka [JOK
14
MHpa https://m.edso0.ru/863ea48e
bubmuoreka [{OK
15 DBOJIIOLMS YeJIOBEKa (AaHTPOIIOrEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
bubnunoreka LIOK
16 BIDKYIIUE CHIIBI ((DaKTOPBI) aHTPOITOTeHEe3a
Hpimicynt @ PEI) aiiTp https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOJIOLIUN YETTOBEKA
18 UYenoseyeckue pacsl U MPUPOIHBIE bubmuoreka [IOK
ajanTaluy 4eJioBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. OGo011eHNE 110 TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJIorus Kak HayKa
91 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmnoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
99 paborta Ne 3. «Mopdonornueckue bubnmnoreka [JOK

0COOEHHOCTH PacTEHHI U3 pa3HbIX MECT
obutanusy. Jlabopatopuas padora Ne 4.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBera Ha POCT M pa3BUTUE
YEPCHKOB KOJICYyCa»

bu6nmoreka [IOK
23 buormiccie gaxtopu: 1 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKU
24 nonynsiun. [Ipaktnyeckas padora Ne 2 1
«[Tomcyér TUIOTHOCTH MOIYJISIIMIA Pa3HbIX
BUJIOB PACTCHUI
bubnuoreka [{OK
25 0 —0 1
Coobuuiectsa OpraimsmMon HOLEHO3 https://m.edsoo.ru/863eb46a
bubnunoreka LIOK
26 C) 1
KOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Dxosorndeckue nupamuasl. CBoiicTBa 1 bubmmorexa [JOK
DAMIARL https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas s3xocucreMa 1 bubmuoreka [IOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnorexa [JOK
6uocepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBO B 6rochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnmnoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011I€HNE TEMBI 1
«Coo011ecTBa 1 SKOJIOTUIECKAE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS;, O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHUTHE
Oouosoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUs

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTUYECKUX TEPMUHOB H
MOHATHM: KU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEeBpaIICHUEe HSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIINS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrMUECKUe TEOpUU (KJIETOYHas, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 LIEHTpax MHOrooOpas3us MU MPOUCXOXKICHUS KYJIbTYpPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BaageTb METOdaMH HAay4YHOro TIIO3HAHUSA B Ounoyoruu
(HaGJ’IIOIlCHI/IC U OIMMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHGHHﬁ;
opraHu3anus n IIPOBCACHUEC OMOJIOTrHYECKOTO OKCIICPUMCEHTA,
BBIJIBUKCHUC THUITIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PEC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TIPOIECCOB OOMEHa  BEMIECTB U
MpeBpallleHus] dHEPrUU B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO |
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHU, UHAUBUAYAJIBHOT'O Pa3sBUTHA

opranu3ma (OHTOTEHE3)




YMeHue [NpUMEHATh IOJyYeHHble 3HaHUS A OOBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHHM, U MPUHATHUS MPAKTHUECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOET0 3/J0POBbS U 3/J0POBbs OKPYKAIOLIMX JIt0JIeH, COOII0IEHUST HOPM
IPaMOTHOTO  TOBEAECHUS B  OKpYyXawollell HpUpPOJHOH  cpene;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMONIOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d HAa MOHO- U
I[I/IFI/I6pI/Il[H0€ CKpCIIMBAHUC, CHCINICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,I[HOl"O CKpCIIUBAHUA JIA npcaCKasaHnua

HacJIeJOBaHUA ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofarh MpaBwia Mpu paboTe C Y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLIEHMBAaTh U HWHTEPHPETUPOBATH MH(OPMALHIO
OMOJIOTNYECKOT0 COZEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYyYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-IONYJIsIpHBIE MaTepHabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEe0BaHUi B OHOOTHUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000111ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruu; (PyHKIMOHATEHON TPAMOTHOCTH YENIOBEKa ISl PeIleHUs

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHH: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(dbakTopsI) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpTaHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, nenun IIMTaHUA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUr (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxojctsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensTb  TPaHUIBl  UX

MIPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BiIafeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

Ymenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKN CTpOECHUS
OMoJIOTHYeCKUX  OOBEKTOB:  BHJIOB, MONYJISIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIIeHO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJe/ICTBEHHOMN M3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUYECKUX (DaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHHUH B DKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEILIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B 3KocHucTeMax (e MUTaHuUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
cobOmrolaTh TpaBujia TpH padoTe ¢ ydeOHBIM H Ja0OpPaTOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEPKaHUsl, BKIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3ianyuHbIX UcTOUHUKOB (CMM, HayyHO-TIONyJIsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX MUCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MOHSATUNHBIN armnapar OMoI0ruuU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

11

buonorus — nayka o xuBoil mnpupone. Ponp Ouonorun B (popmMupoBaHUHU

COBPEMEHHOI Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

MeTtoapl TO3HAHUS KUBOW TPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccuukauus, MOJCIUPOBAaHUE, CTaTUCTHUYECKas oOpaboTkKa

JTAHHBIX )

JKuBble cucTeMBl U BX OpraHusanusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

ypOBHI/I OopraHu3anuvu ouocHucTeM: MOJ'ICKYJ'ISIpHO'FCHCTquCKHﬁ, KJ'IeTo‘-IHbIﬁ,

OpraHU3MEHHBIN, OMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpO3JIEMEHTB. Boma w MuHepaibHblie BemectBa. DOyHKIMM BOABI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszamenumMble M 3aMeHUMblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI O€IKOBOI MOJIEKYIBl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUYecKHe cBoicTBa OenkoB. buosormueckue
GbyHKIIMN OEIKOB.

®epMeHTHl — Ouooruueckue kartanuszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunpuuHocts. Kodepmentsl. Butamunubl. Otiauuums

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIOKO03a, prubo3a U Ae30Kkcupr003a), Iucaxapuabl
(caxapo3a, JaKkTO3a) M TOJMCaXxapuabl (KpaxMal, TJIMKOTEH, IeJUII0JI03a).
Buonornyeckue GyHKINN YIIIEBOJIOB.

Jlunmuaer:  TpurmMnepuasl,  crepounabl,  docomunuabl.  ['mapodusnbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YrjiceBoa0B, OCJIKOB U JIMTIUI0OB KaK HCTOYHHUKOB DHCPTHUU

3.4

Hyxneunnoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJI€MHOBBIX




kucioT. Crtpoenne u ¢ynkuuu JHK. Ctpoenne m ¢dynkunumm PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HN3YUCHUA KIECTOK

3.6

Kinerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasi meMmOpana, monekynbl JJHK kak renmermdeckwii ammapar, cucteMma

cuHTe3a OeJka

3.7

Tumbl KJIETOK: 3yKapuoTHdeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyecko  kietku. Kierounas crenka Oaktepuil. Crpoenue
JYKapUOTHUYECKON KIEeTKH. OCHOBHBIE OTIWYHSA PACTUTEIBHOW, >XKUBOTHOM U

rpUOHOMN KIICTKH

3.8

IToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Inazmatuueckas memOpana, e€ cBoiictBa u pyHkuuu. [{uromnaszma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIIIa3MaTHYECKasi CETh
(OIIC), ammapar T'ompmxu, nuzocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKHU:
MUTOXOHJIpUH, IacTuAbl. [IponcxoxkaeHne MHUTOXOHAPUM M IIacTui. Bunibl
wiactua. HememOpaHHbIE OpraHouJbpl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECCHUYKH, KT'YTUKH. CDYHKI_II/II/I OpraHonaoB KJICTKH. Bxrouenus

3.9

Anpo — perynaropHbiii neHTp KieTku. CTpoeHHe sapa: sifaepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMLI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

OO6men BemiecTB, WM MeTaO0IM3M. AccuMusLus (IUIaCTUYECKUl OOMEH) U
TUCCUMUIIALINSA (PHEPTreTHUeCKUid OOMEH) — JBE€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINA U rereporpodHslil. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUN SHEPTUU B KIIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocunHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusnue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €rO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpyIoue OakTepuu. 3Hau€HHE XEeMOCHHTe3a JUis

JKA3HU Ha 3emiie

4.3

DHepreTHYeckuii OoOMEH B KIJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE U
aKKyMyJUpPOBaHUE OJHEPTUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
I'mukomus. bpoxkenune u ero Buabl. KuciopoaHoe okucieHue, Wik KIETOUYHOE

neixanue. DG HEKTUBHOCTh YIHEPTETHYECKOT0 0OMEHa

4.4

Peakiun matpuuHoro cuntesa. ['enernueckas nuapopmanus u JJHK. Peanmzanus

TeHEeTHYeCKO mHpopMalnuu B KiIeTke. ['eHeTHyeckwii KOJ M €ro CBOICTBa.




Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka.

Koauposanue amunokuciot. Ponb pubocom B OnocunTese O6eka

4.5

Hexnerounsie (opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. bose3nu pacTeHMii, >XMBOTHBIX M UYEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounslii 1WKIJI, WIM >KW3HEHHBIM IMKJI KiIeTku. HMHTepdasza u MuTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuus MaTpUYHOTO
cunteza JHK. Crpoenue xpomocom. XpomMOCOMHBIH HabOp — KapUOTHIL
JuniaouaHbpld W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinerku — muto3. Craaum mwurtoza. [lpoueccel, nmpoucxonsime Ha

pa3HBIX CTAAUSAX MUTO3a. BUOIOrHYeCKniA CMBICII MUTO3a

5.2

@dopMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W mojoBoe. Buubsl Oecronoro
PAaSMHOXCHUA: JOCJICHHUEC HAABOC, IMOYKOBAHHUC OJHO- W MHOTI'OKJICTOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pPa3MHOXCHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Craguu wmeiioza. [lporecchl, NpoUCXOIAIIME Ha CTaAMsIX Meio3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckmii cMbici U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [loioBBIE
JKeJe3bl: CEMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
ramer (CrepMaTo30uj, SHIeKIIeTKa) — cepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3on10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpHUOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPHUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyssiuus, opranoreHes. [locramOpuonansHoe pa3BuTHE. THITBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJCTBA.

Poct u pazButne pacreHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauM pa3BUTHUA

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB




6.1

[Ipenmer u 3amaum reHeTUkH. McTtopust pa3BuTus reHeTukd. Bkiag poccuiickux
U 3apyOexHBIX Yy4€HBIX B pa3BUTHE TCHETHKU. MeETOAbl T'CHETHKH
(ruOpUAOTOTUYECKHIA, LUTOT€HETHYECKHU, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHEeTHYEeCKUE MOHATHA. ['eHeThyeckass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHBbIE ['. Menpaenem.
MounoruOpuiHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokoneHuss. [lpaBuio JOMUHMpOBaHUSA. 3aKOH pAacCIICIUICHHUsS MPU3HAKOB.
I'unoresa unctorsl ramer. [1osIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JluruOpuHoe CKpelMBaHUe. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHaIH3UpPYIOIIee
cKkpeuuBaHue.  Vcnonp30BaHME — AQHANM3UPYIOMIETO  CKPELUMBAHMS — JJIA

OTIpeIeJIeHNUs] TEHOTUIIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. Hapymienuwe cremieHuss TEeHOB B pe3yJbTaTe
KPOCCUHIOBepa. XpOMOCOMHAsl TEOpHUsl HAclIeACTBEHHOCTH. ['eHeTrnyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE ONPEIEJICHHE I0JIa. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble OpraHu3Mbl. HacnepoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBocTh. BuIBl M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HacJIeICTBEHHAs.
Pone cpenpl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTepHUCTHKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA psl W BapUalMOHHAs
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHBIC

IMMPU3HAKH U UX HOPpMaA pCaKIUU. CBoiicTBa MOI[PI(I)PIK&LIPIOHHOIZ HU3MCHYHNBOCTHU

6.5

HacnencrBenHasi, WM TE€HOTHIWYECKAas, W3MEHUMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 UM TOJOBOM MpoOLEcC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAasE W3MEHYMBOCTh. Kiaccudukarus MyTaliuid:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NpUYMHBI MyTaluii. MyrareHHsle
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACTEACTBEHHOM m3MeHunBocTy H.1.

Basuiosa

6.6

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJioBeKa: reHEeaJlOrHYeCKUi, OJIM3HEIIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMHYCCKHH, MOJEKYISIpHO-TeHeTHYeCKu. (COBpEeMEHHOE OIpeeICHHE
TE€HOTHIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
noMoipio II[P-ananu3a. HacimencrBeHHble 3a00jeBaHUs 4YEIOBEKA: T'€HHBIC
0one3nu, 00JIE3HH C HACIEACTBEHHOW MPEIPACIIONIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTHyeckue M TeHepaTuBHbIE MyTauud. [IpUHIUIBI 370pOBOTO




o0Opa3a JKW3HW, JAMArHOCTUKH, MPOQWIAKTUKA U JIEUEHHsS] TE€HETHYECKHX
0one3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHNUE MEIULIMHCKON

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKHUX 3a00JIeBaHUI YeI0OBEKa

CeJ’ICKHI/Iﬂ OpraHU3MOB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekiusi Kak Hayka W TIpolecc. 3apOoXIACHUE CEJICKIUA W JOMECTHKALUS.
Yyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOTooOpasus
KYJIBTYPHBIX pacTeHHil. L{eHTpbl MPOMCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT,

nopoJa, mrTaMm

1.2

CoBpeMeHHbIE METOAbI CEJEeKIIMU. MacCOBBIM M WHAWBUIAYAJIbHBIH OTOOPHI B
CENIEKIIMM pacTeHH M >KUBOTHBIX. OIlEHKAa SKCTephepa. bInM3KOpOACTBEHHOE
ckpeuuBanne — WHOpuauHr. Yucrtas nuaus. CKpeUMBaHME YHUCTBHIX JIMHHI.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rulOpuamzanuss u e€ ycnexw. VICKyCCTBEHHBIM MyTareHes u
MOJy4YeHUE TMOJIUILUIONAOB. JOCTHXKEHUSI CeNeKIMH PACTeHUU, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

buotexHosoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEepUs. TaIbl
co3nanus pexkomOmHaHTHOW JIHK m TpaHcrenneix opranm3moB. Kierounas
nHxkeHepus.  Knerounesle  KyabTypbl. MHKPOKJIOHAJIBHOE  Pa3MHOXKEHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJOTHYECKHe U dTudeckue mpodiremel. MO — reHeTHyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

OBOJIOMOHHAS OMOJIOT U

1.1

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  sBosouuu.  llameoHTonoruyeckue:  MOCIEAOBAaTENIBHOCTh
NOSBJICHUS] BHUJOB B MAJEOHTOJIOTUYECKON JIETOMUCH, NEepeXOaHble (HOPMBI.
buoreorpapuyeckue: cxoactBo M pasznuuue ¢ayH U (Iop MaTepUKOB U
OCTPOBOB. DMOPHOJIOIHYECKHE: CXOJICTBA U PA3INYUs SMOPUOHOB pa3HbIX BUIOB
NO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pPYAMMEHTapHbIE OpPTaHbl, aTaBU3MbI. MOJIEKYISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHX IyTeH y Bcex

OpraHU3MOB




1.2

OpomtonmonHas  Teopuss Y. [lapuna. IIpennocbulku — BO3HUKHOBEHMS
JnapBuHU3Ma. JIBWXKyIMe CHibl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAsT U3MEHYUBOCTD,

O6opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) W OCHOBHBIE €€ IIOJOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOITIOLIMU

1.4

JBmwxyume cuibl ((akTopbl) SBONIOLMU BHJIOB B IpHUpoje. MyTalMOHHBINA
nporecc U KOMOMHATHBHAS M3MEHYHBOCTH. llOmymsiiMOHHBIE BOJHBI U Apeid
reHoB. WM3omauus u murpanus. EcrecTBeHHbI 0TOOp — Hampapistomuil (akTop
sBosmouu. POpMBbI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOneHHOCTh  OPraHU3MOB  Kak — pe3ysbTaT 3Bojouuu. [Ipumepsl
IPUCTIOCOOIEHUM Y OpraHu3MoB. ApoMop(]o3bl U UIM0AJaN TALIH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA00OPA30BaHUS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHasl, napaienbHas. HeoOpatumocTs 3BosoLInU

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

2.1

JlonayuyHble TMpEACTABICHUSA O 3apOXKICHUM JKU3HHU. HaydHble TI'UIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHUA. XUMHYECKas
SBOJIIOLMS. OKCIEPUMEHTAIIBHOE IOATBEPXKIACHUE XUMUYECKOW DBOJIOLUU.
Havanbnble sTansl Ononoruudeckoit spomtonuu. ['mnoreza PHK-mupa. IlepBoie

KJICTKHU 1 UX 3BOJIIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuogaMm. Kartapxei. Apxelickas u
nporepo3oiickas dpel. [lameosolickas spa w €€ mepuoaspl: KEeMOPUUCKUH,
OPIIOBUKCKHM, CHIIYypDUUCKUH, JI€BOHCKUN, KaMEHHOYIOJIbHBIM, IEPMCKHI.
Me3so30lickas 3pa 1 €€ nepruopl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

Kaitno3oiickass »3pa u €€ mepuoipl: NaJCOre€HOBBIM,  HEOTE€HOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAara M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ATAIbl YBOIIOLUN PACTUTEIHHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHuil W KUBOTHBIX. [losiBIeHME, paclBET W BBIMUPAHUE TPYIIT >KUBBIX

OpTraHnu3MOB

2.3

Cucrema oOpraHm4yeckoro Mupa Kak oOTpaxeHHe -HBoiouud. OCHOBHBIE

CHUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBOJIOLMS YeJOBeKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTHE TpeACTaBICHH O

MPOUCXOKACHUN YCIOBCKA. MGTOI[I:I HU3YUCHUA AaHTPOIIOTCHEC3a. CXO,Z[CTBa u




pa3ianuns 4eJ0BeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHNE YETIOBEKA.
JBmwxyume cuibl (GakTopsl) aHTponoreneza. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBEHHBIH 0TOOp. OOmliecTBeHHBI 00pa3 XU3HH, WU3TOTOBIICHHE OpPYIUi

TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenoexk mnpsamoxonamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbIi. Haxoaku MCKONaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHHUsA, 00JacTh

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoINeoUIHasl (eBpasuiickas),
HErpo-aBCTpAIIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOU/THAs (asmarcko-
amepuKaHcKas). UepTbl MPUCIIOCOOICHHOCTH MPEICTABUTENICH UeIOBEUYECKUX pac

K YCIIOBHUSIM CYIIECTBOBaHUA. ENMMHCTBO YenoBedyeckux pac. Kpuruka pacuzma

OpranusMmbl ¥ OKpy>Karolias cpeaa

3.1

OKoorus Kak Hayka. 3aJjauyd U pasfelibl 3KOJOTMH. MeToJbl 3KOJOrMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPTraHU3MOB:

BOJHAaA, HA3€MHO-BO3AyIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Oxonoruyeckne  Qaxtopel. Knaccudukamus  3KoJIOTHYECKHUX  (PAKTOPOB:
abuoTnueckre, OMOTHYECKME U aHTPONOreHHble. JleiicTBUE SKOIOrHYecKHX

($hakTOpOB HA OPraHU3MBI

3.3

AbGuotnueckue (akToOpbl: CBET, TeMIlepaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

3.4

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHUYECTBO, Tapa3suTHU3M, MYTyalu3M, KOMMEHCaIN3M (HaxJeOHUYECTBO,
KBaPTUPAHTCTBO),  aMEHCAIM3M,  HelTpaiu3M. 3HaueHue  OMOTHYECKHX

BSaI/IMO,ZIeI\/’ICTBI/If/’I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H1€CTB3X

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKU MOIMYJIAINH. OcHOBHEBIE IIOKa3aTCIn
MOomyJadanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTH, CMECPTHOCTH, IIPHPOCT,

MUTIpanus. I[I/IHaMI/IKa YUCJIICHHOCTHU MOITYJIAINHA U ec peryisinusa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunbl-momuHantel. CBsi3u B

OuolLEHO3€E

4.2

Dkonorudeckue cucreMbl (dkocuctembl). [loHsTHE 00 dJKOCHCTEME W




6PIOF€OLI€HO3€. q)yHKLII/IOHa.HBHBIG KOMIIOHCHTBI 3KOCHCTCMbI: MNPOAYLICHTEI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIIEeCTB ¥ MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU 3KOCHUCTEMBL. [lumieBble Iemu U CETH.
OCHOBHBIE TIOKa3aTeIH ASKOCHUCTEMBI: OHMOMacca, MPORYKIHSA. DKOJIOTHYECKHUE
OUPaMUIbL: TPOAYKIHH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTH, cCaMOperysnusi, pazsutue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOosKocUCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢akTop ycrolumBOCTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panuisl, coctaB U CTpyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmmu. OcobeHHOCTH OHMOCHEphl Kak
r100anbkHOM dKOCHCTeMBbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoThl BemIeCTB M OHOTCOXMMHYECKHE ITHKJIBI JJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBIE M3MEHEHHUs B Ouocdepe.
['moGanpHBIe IKOIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHANILHOTO  YIPaBJICHUS TMPUPOAHBIMH pecypcaMd U HUX

UCIoJIb30BaHue. JlocTrkeHns: OMONIOrUY U OXpaHa MIPUPOJIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buomnorus, 10 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., PybnioB A.M. u apyrue
/Ton pen. Ilaceunuka B.B., AkuronepHoe o61miecTBo «3narenbcTBo
«IIpocBenieHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue
/Ton pen. Ilaceunuka B.B., AxuronepHoe o6miectBo «M3narenbcTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HOYpOIIHble MCTOANYCCKHNEC PCKOMCHIAINH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK






