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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY ISt
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXKEHUS 00 00LIUX IENSIX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYILIECTBOBAHMS 4YesioBeueckoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYypa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslenaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuaya ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamMe 1m0 OHOIIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaroIMXCS 0 OCBOCHHMIO COJACpPIKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3yYE€HHUU OWOJOrWU, Ojarojapst 4yemy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUMN, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SIKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakkKe 3HaHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKJIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHWI 4YeIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cCpene, aHaam3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPaBICHHOCTU
yaeOHOro mpenMera «buosiorusy MPOJUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHus



YCJIOBHM JUIsl PELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JMHAMHUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paciiupseT U 0000IIaeT 3HAHUS O JKUBOW Mpupoje, e€
OTJINYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIsA:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHATBLHOM T'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oopasa
YKU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUS K YKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydyenune Ononsoruu odecneynBaeT yciaoBHs s (POPMUPOBAHUS
WHTEJUIEKTYAJIbHbIX, KOMMYHHMKAallMOHHBIX ©  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUU C
IpECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY JUIS ONpENENeHUs IMOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot60p comepxkanusa yudeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4Yaromuecs: JOJKHbI OCBOMTH 3HAaHWSA W YMEHHs, 3HAUMMBbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE TIOBEJACHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKOoM aesTenbHOCTH. Oco0oe MECTo B 3TOM cucTeMe 3HaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe COIEpXKaHUS Y4yeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIICJIEHBI CIIETYIOUIUE COJAEpKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MIPUCYIIIE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss yuyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJIBbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHWS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpPOBHE 00€CTICUMBACTCS PEIICHUEM CIASAYIONTUX 3a/1ay:

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaxX, CIyKaluX OCHOBOU
11 (OpMUPOBAHUS MPENICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uh M OCOOEHHOCTSX JKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHU3alMH, BBIJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIJIOB, MJACH M TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3alliu;

CTAaHOBJIICHHE Yy oOydaroumxcss oO0mel KyJabTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHpa SKHMBOM MPUPOJblI HAa OCHOBAHMU 3HAHWM U OIBITA, MOJYYEHHBIX IIpU
H3yYCHUH OMOJIOTHH;

dbopMupoBaHHe Yy OOYydYarOIIMXCS YMEHHH WILIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEel, COOIIOICHUS dSTHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHBIE IPEIMETHI.



Jlst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeo1eHOTUYeCKu), OMochepHBIil.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
(byHKITUU OETKOB.



®depmentsl — Ouonormdyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneunduunocts. KodepmenTtsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlumuaer:  Tpuraunepuab, Qgocdorunuasl, crepounsl. [wapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBesie xkucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o Kietke. Kiietounas Teopus — npuMep B3aUMOACHCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmpe NpHU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moisekyibl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, MXWBOTHOM U
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
IM30COMBIL.  [loyaBTOHOMHBIE OpPraHOWIbl KIIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpuM u T1actun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIMU OPraHOMI0OB KJIETKU. BKiIroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sizpa: siaepHas o00104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenesieHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupone», «Pacnpenenenne XuMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuubr n cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKYJTbl OemKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JTHK», «Ctpoenune MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0O0OpyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTaasbl).

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHsS KIETOK pacTEHUMH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK METa00JIU3M. ACCUMMWIAIMS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KucimopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsuus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OounocuHTese Oemnka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

IToptpetsl: H. K. Konbuos, [. . UBanoBckui, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PasmMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JMnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHIBI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: OecIioyioe U 1MmoJioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJ€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYUS OT OECIOJIOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe Kemne3bl: CEMEHHUKUA M AUYHMKUA. OOpa3oBaHUE U PAa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHUIEKJIeTKa) — CIEepMATOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y TO3BOHOUYHBIX >XHBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMYMHOYHOE). BnusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3LIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMOe pa3BUTHE», «I 'amMeToreHe3 y MIECKONMUTAIOUIUX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeb-anIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHEC TEHETUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneM.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mo
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapylieHue cuerieHus TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['omorametrHele M reTeporaMeTHeie Opranus3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbBI MyTaluil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M11P-ananu3a. HacnencTtBennble 3a0ojeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEAUITMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIlMBaHWE W €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIUBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus ),  «Meho3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHU,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTalimoHHas U3MEHUYHUBOCThH.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonnoe nmomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

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

Tema 7. Cenexkuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTHKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS H MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpbI NPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
IIOJIyYCHUE TNOJIMIUIOUIOB. JIOCTMIKEHMsSI CEINeKLUU paCTeHUM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

broTexHoJIOrHd Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyJabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanHos.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomunnounus», «OO0bekTH OWoTexHONOTHNY, «KileTouHble KymbTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NeEPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpaKkTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHIKEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYI0 bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS 3BOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomonMU. [lameoHTONOrHYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexOoaHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ABOJIONUK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalmoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3os1us 1 Murpanus.

EctecTBenHbiii orbop — HampaBisionmii ¢akrtop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BoOJIOIUU. [Ipumepsl
MPUCTIOCOOJICHHM Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTAIIUY.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (UIIeTUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOIUN.

[IpoucxoxieHue OT HecleuuaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs paualysl.

JlemoHcTpanum:



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

Tabmuib! u cxembl: «Pa3BuTHe opraHmueckoro Mupa Ha 3emiey, «3apoabITu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHUYHUBOCTE», «Apomopdo3by, «Umnoamantamum», «OO0Imas aereHepanusy,
«/IBmKkymme cunbl 3BomoIMny», «Kapra-cxema wapuipyTta mnyTemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op TJIOJOB U CEMsH, KoJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koyuiekiusi «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojnenb ammmkanus «llepexpéct
XpOMOCOM», BJaxkHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruid (OpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
ABOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW 3BOMIOIMU. HavanbHbIe dTambl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MpPOTOKJIECTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilanmeo3oiickas spa u €€ TepuoAbl: KEMOPUIMCKUM,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaliHo301ckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M reoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [l0osiBIIEHHE, pacliBET M BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUH uYeloBeka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymume  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaJUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHAas  (PKBATOpUANbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIETKa»,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MUY,
«CpaBHEHHE aHATOMHMUYECKMX 4YEepT CTPOCHHUS 4YelIOBEKa U YeIOBEKOOOPAa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKHMX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «I[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAaHbOHIIA), CJENKH WIU
M300pKEHHUSI KAaMEHHBIX OPYIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTECHUIY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[TpakTrueckast padora Ne 1. «/3yueHne uCKOmaeMbIX OCTaTKOB PAaCTeHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IDBOJIOLUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTUA. MeToabl S5KOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOIOreHHble. JIEHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXKHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJECH CTBUM:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjasiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUU U €€ PeryJssius.

JdeMoHCTpaum:

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

Tabnunpl u cxemsl: kapta «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Oopranu3moBy», «®Potonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJoruyeckne CcucTeMbl (dKocuctembl). [loHsiTme 00 »dKOcHCcTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PeAYIeHTh. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple IeMM U CETH.
OcCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHS. IKOJIOTUYECKUE
nupamMuibl: MPOAYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCHUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYECKUE TTPOOIISMBL.

Cocy1iecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdeMoHCTpaUm:

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

Tabnuiel u cxembl: «llumeBsle nenu», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTO  Jieca», «buoneno3s Bomoéma», «Arpouenos3», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICUCTBHUS HaA IIpUpody», «DBaxuelmme UCTOYHUKHU
3arpsI3HCHHSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapHukoBsrii 3hdexT», «DakTopbl
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anmIuKanus « TunudaHble OMOILIEHO3b», TepOapwii
«PacTtutenbHbIe coobiecTBay, koeknun «buomnenos», «Bpenurenn BaxkHEUIITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®enepaumu, u300pa)K€HUS OXPAHSIEMBIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOy4aloIIMMHUCS TMPOrpaMM  CpEAHEero oomero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTHh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOrus» JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpa:kaIaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBa)KUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUsS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaenHas yoexxnEHHOCTh, TOTOBHOCTh K CIY>KeHHMIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBUSA KUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIBHON
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYyIO IESITEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCuOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun | pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHMUST TIOCTYIIKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPY’KArOIIEN CPEbI;

OCO3HAaHHWE TJI00aJIBLHOTO XapakTepa KOJIOTMYECKHX MpoOJeM M IMyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B OSKOCHUCTEMaX, OXpPaHy BHJOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX ICUCTBUI U MPEAOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN JIESITEIbHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPEACTaBICHUS 00 OKPYXaIoIleM MHpPE KaKk O €IMHCTBE IPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAaHHUE CYUIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUPA M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHS Ha OCHOBE HAayyHbIX (aKkTOB W
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaKArOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEHHe, JKCIEPUMEHT W JAPYIHX),
yYHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI INPOTPAMMBbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENIbHO  (OPMYJNHpPOBaTh W aKTyaJlU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4YaeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAaH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIEI0BATENBCKON U TPOESKTHOM JIESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalHMsIX, B TOM YHCJIE TIPH CO3/IaHUU YY€OHBIX U COLMAIBHBIX IPOEKTOB;

(opMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYHO0 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX UHPOpPMAINH (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI Y4eOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIIOJIB30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaeMoi TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIMpoBaTh CBOM BO3PAKECHHUS;

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

2) coBMeCTHas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOX OMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKThI, OLICHUBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKU B CBOMX JEHCTBHSIX M MOCTYINKaxX MO OTHOUIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENILHO COCTABJISITH IJIaH  pPEIICHHs NpodsiieMbl € YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT criequpuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUEOHBIX CHUTyaIlUsX, a TaKKE B peajbHBIX
JKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buomnorus» ¢ 10
KJjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHUE PACKpPBIBATh COJIEpKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasE OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOTYKLHS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LiEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTypHbIX pacTenuii H. M. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHWM, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJIECIATH CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK MPOKApPHOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIAUBUIYAIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbS MU 340pPOBbS
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3alayd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKUe padOThl, COOMIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJOTHUU,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6noIoTHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONMS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  IUTAHU,
AKOJIOTHYECKas Mpamua, OnoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIlpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJICHHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIICyeMbIMI BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B M HIKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C Lenplo obecriedeHus 0e30MacHOCTH CBOETO 3I0pPOBbsi U 3/10POBbSA
OKPY>KaIOIINX JTFO/ICH, COOII0OIEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH MCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOJOTUYECKHUE 33/1aud, COCTABIISATH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TPaKTUYECKUe padOThl, COOMIOIAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATh HHGOOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmMeHnoBaHue pa3ieiioB U TeM Kowrponsusre  Tpaxrmseckie (uudgpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI pecypenI
bubmmoreka [JOK
brororii Kax Hayka 2 ! 05 https://m.edso:)_.[ ru/7f41c292
JKuBple cucTeMbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edso00.ru/7f41c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.eds00.ru/7f41c292
KuznenesTenbHOCTh KIETKU 6 bubmmorexa [TOK
https://m.eds00.ru/7f41c292
Pa3smHOXkeHue 1 HHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmuoteka [IOK
OpTraHU3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bubmmoteka IIOK
OpraHu3MOB https://m.edso0.ru/7f41c292
Cenekuust oprann3MoB. OCHOBBI 3 1 bubnuotexa [JOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41c292
PesepBHOE Bpems 1 bubmmorexa [JOK
https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4




11 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
HaunmMenoBanue pa3iesioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
bubnunoreka LIOK
1
1 IBOJTIOUHOHHAS OHOOTHA J 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opramm3sMeL 1 OKpyxaiomas cpesia > https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
1
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bu6mmoteka IIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
bu6mmorexa [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edso00.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

[IpakTuueckast padora Ne 1
bu6mmorexa [IOK

2 %! 1 0.5
(VICTIOIL3OBAMHE Pa3 IHHBIX https://m.edsoo.ru/863e6122

METOHOB IIPpHU U3YUCHHUU
OMOJIOTHYECKUX 00BEKTOBY

buonornueckne CUCTCMBI, TPOLCCCHI

3 1 UX W3yYCHHE /CTapTOBas 1 1 bubmmorexa [TOK
4 P https://m.eds00.ru/863e6564
JTMATHOCTHKA
4 XuMu4yeckui coctaB KiIeTku. Boga u 1 bubmuoreka [JOK
MUHEpaJIbHBIE COIN https://m.edsoo.ru/863e674e
5 Bbenxu. CoctaB u cTpoeHue 0enkoB 1 bubmmorexa LIOK

https://m.edsoo.ru/863e6b72

DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»

7 Yraesoapl. JInnuasl 1 bubnmoreka [JOK




https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hywientossie kienorsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl n3ydeHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 KieTka kak menocTHas KuBas
cucreMa
CtpoeHue 3yKapruoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«3y4yenue cTpoeHus KIETOK bu6mmorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHUE»
bu6mmoreka [JOK
12 (O6MEH BEIECTB HITH META0OTHIM https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Potocitnres. XemocHirres https://m.eds00.ru/863e7c98
. bubmuoreka [JOK
14 JHepreTicckuii 0bmen https://m.edso00.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 pabota Ne 3 «HaOmoieHue MUTO32a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTe3 6enka. Peakmmst bubmuorexa [JOK
MaTpUYHOTO CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubnnorexa LIOK

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




18 Hexierounsie popmMbI )KU3HU — bubnunoreka [HOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bubmuoreka [JOK
20 Meii
cHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHue cTpoeHus MojoBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 WNHauBuyanbHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.edso0.ru/863e8878
CKpEITUBaHNE
UTHOPHUIHOE CKpEIUBaHue. 3aKOH
25 i[eSaBI/II():I/I?/IOTO HaI?:HL: OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
npu3HakoB. JlabopaTopHas padora Ne
26 5 «3y4yenue pe3ysbTaToB 05 bubnuorexa [JOK

MOHOTHOPHUIAHOTO U AUTHOPHUTHOTO
CKpELIUBAHUA y JpO30(QHIIbI Ha
TOTOBBIX MHUKPOTIpETIapaTax»

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




97 I'enetuka nona. HacinenoBanue 1 bubmuorexa [JOK
MPU3HAKOB, CUEIJICHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacneacrpennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnunoreka HOK

28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass ©3MEHYUBOCTb.

29 JlaboparopHnas pabota Ne 7. «AHanu3 1 05 bubnnoreka [JOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpEnapaTax»

bubmuorexa [JOK

30 Peneriia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHsIit ypok. O600111eHNE 10

31 TeMe «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmoreka [JOK

32 (Cenexups kak Hayka H Ipouece L https://m.eds00.ru/863e9214
Metoabl ¥ JOCTHIKECHHS CEIEKITMH

33 pacteHuii u >kxuBOTHBIX/KOHTpOIBHAS 1 bubnmorexa LIOK

https://m.eds00.ru/863e9214
pabora

34 buotexHoorus Kak oTpacib 1 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYECHUS 1 bubmmorexa LOK
t A y https://m.edsoo.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edsoo.ru/863e9570
3 Muxkpossomtonus. KonrposbHas 1 1 bubnuoreka [IOK
pabora https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI2160 I;To HI:B.}I abora JI\JI'O 1 1 0.5 bubmmorexa [JOK
paTopHast p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOpP(}OIOrHIecKOMy KPUTEPHIO»
5 JIBIOKy1IME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(hakTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E it 0TO 1
CTCCTBCHHBIH OTOOP H €O popMet https://m.edso00.ru/863e9ed0
PesynbTaThl 3BOMIONNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa
8 Hamnpasnenus u mytu 1 bubmmorexa [JOK

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




MaKpO3BOJJOOUHA

9 HeoOpatumocTs 3BoOIIONNN
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ u3yueHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
repuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTeHHIA U KUBOTHBIX B
KOJUTEKIIUSIX )
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTEHE?) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopsl) bubnuorexa [IOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O6001IeHNE TIO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
YKU3HH Ha 3eMJie»
20 DKOJIOrus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbl.
JlaGopaTopHas padora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacyéT MIOTHOCTH 0.5
TIOMYJISINI pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(3KOCUCTEMBI) https://m.edso0o.ru/863eb46a
OCHOBHBIE TIOKA3aTeNN YIKOCHCTEMEI.
27 DKOJIOTUYECKHE TUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa sxocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnmoreka [JOK




ouocdepsl

YenoeuecTBO B Onocdepe 3emin.

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

32 KonTposbHas padota L
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnunoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MeCT€ U POJIM OHOJOTHH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa ISl PeIleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHHE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XKWU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEoCcTa3 (CaMOperyssiius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpoayKIus),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYeCKHe TEOPUM (KJIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunona) u
y4eHHs (0 LEHTpax MHOrooOpaszusi M MHPOMCXOXKJIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTh MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B ouooruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IIPOLECCOB U HBHeHI/If/’I;
opraHu3anus u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30OBAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?,y.]'H)TaTOB)

YMeHue BBIIENATH CYyIIECTBEHHBIE MPHU3HAKM BHPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HWHIWBUAYAILHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUCHHBIC 3HAaHUA JJIS 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA NPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOIO MOBEAEHHUS B  OKPYXAWOMIEH NPUPOJHON  CpEE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOM OHOJOTMM M OHOTEXHOJOTMM [UIS palMOHAIbHOIO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHETHYCCKUC 3aJjadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIA IMpeacKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh mpaBwia Tpu padore ¢ y4eOHbBIM U J1a0OpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEeOBaHUN B OHOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OGMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHHOB H

TOHATHI: BUJ, MOMYJSAIMS, TeHO(OHA, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUECHTHI,  KOHCYMEHTBI,  PEOYyLEHThbl,  I[ENd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbiimeBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHui u nyrtei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnauckoro), ompenensTh  TPaHULBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIafeTb METOJAMU HAYYHOTO TIO3HAHHUS B OHUOJIOTHH
(HabmroIeHNe W OINMCAHUE >KUBBIX CHCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W MPOBEJACHHE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  THIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYUYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JI€HCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HIKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBHeHI/Iﬁ, AJId TIPUHATUSA TDPAKTHICCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISAX 0OecmeueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAaWMIEH NPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/II\/’I

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUUYeCKue paboThl,
coOmoarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHUEM




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

13 pa3ianyHbIX UcTOYHHKOB (CMMU, HayuHO-TIONYJsipHBIE MaTepUalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTHYECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKY0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBIN alrapar OHoJI0run

HPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 buonorus xak Hayka
11 buonorus — Hayka o xkuBOM mnpupoge. Ponp Ouonormu B (opMUpOBaHUU
' COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucTemMa OMOJIOTHYECKUX HAYK
Mertoabl MO3HaHMS KUBOM MHpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
1.2 u3MepeHue, Kiaccuukaius, MOJEIUpOBaHUe, CTaTUCTHYecKass oOpadoTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
51 Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3yudeHus Ouosioruu. CpoiicTBa
' OuocucTeM U UX pasHooOpaszue
59 YpoBHU oOpraHuzanud OUOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIMH,
' OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH
3 XHWMHUYECKUI COCTaB U CTPOCHUE KIIETKU
XUMHUYECKUN COCTAaB KIJIETKH. XHMHUYECKHUE DIIEMEHTBI: MAaKpOAJIEMEHTHI,
3.1 MUKpO3JIeMEHTHl. Bona u  MuHepanbHble BemecTBa. DyHKIUMM BOIABI U
MUHEpaJbHBIX BellecTB B KieTke. [lonnep:kanue ocMoTuyeckoro d6anaHca
benku. CoctaB u crpoeHue OeaKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumbple W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
3.2 YpOBHH CTPYKTYpBl OEIKOBOIH MOJIEKYINbI (IepBUYHAsL, BTOPUYHAS, TPETHYHAS U

YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonormueckue

GbyHKIMH OETKOB.




depMmeHTHl — Ouojoruueckue kKatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHtp, cyOctpatHas cneuuduynocts. Kodepmentsl. Burtamunbl. OTinuns

(bepMeHTOB OT HCOPraHNMYECCKHUX KaTalInu3aToOpoOB

3.3

VYraeBoasl: MOHOCAaxapuabl (IJIIOKO3a, pubo3a W Ae30Kcupud03a), Aucaxapusl
(caxapo3a, JlakTo3a) MW IOJMCaXxapuabl (Kpaxmasl, TJIUKOTEH, IIEJUT0JI03a).
buonornveckne GyHKINUU YTIIEBOJIOB.

Jlunuael:  Tpurnmmuepuab,  crepounsl,  ¢dochomunuasl.  I'mapodunbHO-
ruapodoOHbIe CcBOWcTBAa. buonornmueckune ¢yHkuuun Jwmnuao. CpaBHeHUE

YIJ1€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

3.5

3.6

Hyxknennossie kucnoter: [JHK nu PHK. Hykneotuabl — MOHOMEpBI HYKIEMHOBBIX
kucnor. Crtpoenne u ¢ynkuuun JIHK. Crtpoenne um ¢ynkuuu PHK. ATO:

cTpoeHue U (HyHKIHH
[wuTosorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHuUst KJIETOK

Knerka kak nenoctHas jxuBas cucrema. OOuye MPU3HAKM KIETOK: 3aMKHYTas
HapyxHasi memOpaHna, moiekyiasl JJHK kak remernueckuii ammapar, cuctema

cuHTe3a Oelika

3.7

3.8

Tunsl kIeTok: sykapuoTuyeckas U npokapuoruyeckasi. OCOOEHHOCTH CTPOECHUS
npokapuoTuuecko  kietku. Kierounas crenka Oaxtepuil. CrpoeHue
JYKapUOTHYECKON KIETKH. OCHOBHBIE OTIMYHS PACTUTEIBHOW, >KUBOTHOM U

IpUOHON KIIETKU

IIoBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAas CTEHKA, INIMKOKAIMKC, HX
¢ysknuu. [lnazmatrueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluronnaszma u eé
oprasounipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHIOIIIa3MaTHYeCKasl CETh
(OIIC), ammapar T'ombmku, nuzocoMbl. [lodyaBTOHOMHBIE OpraHOMIbI KIIETKU:
MUTOXOHJAPUH, IacTuabl. [IponcxoxkaeHue MHUTOXOHIPUH U IUIacTUA. Buasl
wiactua. HememOpaHHble OpraHouipl KJIETKHU: pUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KTYTHUKH. qDYHKHI/H/I OpPraHoOna0B KJICTKH. Bxirouenns

3.9

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue sifpa: sigepHas 000JouKa,

KapuoIuiadMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

4.1

>KI/I3HCILC$ITCJILHOCTB KICTKHU

OOMeH BeIecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUIT OOMEH) H
TUCCUMIIIALUS (SHEPreTUYecKrii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca
MeTtabonu3ma. Tunbsl oOMeHa BenlecTB: aBTOTPOGHBIN U rerepoTpodHsblii. Poib

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE

4.2

dortocunTte3. CBeroBas U TeMHOBas (a3wl poTocuHTE3a. Peaknuu GoTtocuHTe3A.

OddextuBHOCTE (PoTOCHMHTE3a. 3HaUueHUE (POTOCHMHTE3a IS KU3HU Ha 3emiie.




4.3

Bnusaue ycnoBuwii cpenbl Ha (OTOCMHTE3 W CHOCOOBI TOBBIICHHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.
XemocuHTe3. XeMOCHHTE3UpYyIole OakTepuu. 3Hau€HHE XEMOCHHTe3a JUis

JKA3HU Ha 3emie

DHepreTU4YecKuii oOMEH B KJETKe. PaciieruieHne BeIIeCTB, BBIJICICHUE H
AKKyMyJIMPDOBaHUE OJHEPrud B KIETKE. OTallbl JHEPreTHYECKOro OOMeHa.
['muxonus. bpoxkenne u ero Buabl. KucioponHoe okuciIeHUE, WU KIETOYHOE

apIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOT0 OOMEHa

4.4

4.5

5.1

Peakniun marpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeThuYeckol uHpopmanuu B kieTke. ['eHeTHMYecKMi KOJ U ero CBOMCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancmsaumst — OuocuHTe3 Oenka.

KomupoBanue amuHokuciot. Pob pubocom B OnocuHTe3e Oenka

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcrtopust oTkpeitusi BupycoB (/.U.
NBanosckuii). OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEILHOCTH BHUPYCOB.
bakrepuodaru. boiesHnm pacTeHHi, J>KMBOTHBIX M 4YCJIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BHUY) — Bo3dyautens CIIM/a.

[Ipodunaktuka pacnpocTpaHeHs] BUPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHANBUAYAIbHOE pa3BUTHE OPTaHU3MOB

Knerounslii 1uKa, WiIM KU3HEHHBIM MUK KIeTKd. MHTepdaza u MHUTO3.
[Ipoueccrl, nporekaromue B WHTepdasze. Permkanus — peakuuss MaTpUUYHOTO
cunte3a JHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUBL.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUAYAIBHOIO PAa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Craaumm mMutos3a. [Iporeccel, mpoucxonsdiiue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

5.2

@opmBl pa3MHOXEHHUS OpPraHW3MOB: Oecrooe W mosnoBoe. Buasl Gecronoro
pa3sMHOXEHHUsS: [elieHHEe HaJBO€, IOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.
Metios. Cramum wmeiio3a. Ilpomecchl, TpouwcXoAsmIe Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonoruueckuii cMbici U

3HaYeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK y KUBOTHBIX. [loj0BBIE
KCJIE3bl: CCMCHHUKU U ANYHHUKU. 06pa3OBaHI/IC " pa3BUTHUC IMOJIOBBIX KIJICTOK —
rameT (CrepMaTo30ul, SUIEKIETKa) — crepMaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUSA SIMUEKJIETOK U criepMaro3ouaoB. OmnonorBopenue. [laprenorenes




5.5

6.1

6.2

NunuBuayanpbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANbHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpuonansHoe pasButue. Tumbl
OCTAMOPHOHAIIBHOTO Pa3BUTHSL: MpsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YpOJCTBa.

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

CTaJluu pa3BUTUA
HaCJ'Ie,Z[CTBCHHOCTB U U3SMCHYUBOCTHb OPTraHU3MOB

[Ipeamer u 3agauu reHetTuku. Micropust pa3BuTusi TeHETHKU. Bkian poccuiickux
U 3apyOekHBIX YyYEHBIX B pa3BUTHE T'CHETHKU. METOAsl TI'CHETHKHU
(THOPUTOTOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETHYECKUH ).
OCHOBHbIE TEHETHYECKHUE MOHATUA. | eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CKpCH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacCJIeI0BaHUs IPU3HAKOB, YycTaHOBJIEHHble ['. MeHnaenem.
MoHoruOpuaHOe CKpelMBaHKWE. 3aKOH €IMHOO0Opa3us THOPHUIOB TIEPBOTO
nokosjeHusi. [IpaBuiio JTOMUHUpPOBaHHUA. 3aKOH pacCIICIUICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JlurubpugHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS MPHU3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHAIU3UPYIOIIEe
cKpemnBaHue.  Mcrmonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIUBAHMUS A

oTpezieNIeHUs] TeHOTHIIa 0CO0U

6.3

6.4

CuenieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HacJleOBaHWI TIeHOB. HapymieHwe cCuHeIuleHHs TE€HOB B pe3yJbTare
KPOCCHHroBepa. XpOMOCOMHAasl TeOpusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enernka mosia. XpOMOCOMHOE OIpeNeieHue moia. AYTOCOMBI M TOJIOBBIE
Xxpomocombl. ['oMoraMmeTrHble M rereporamMeTHble opraHusmbl. HacnepoBanue

MPHU3HAKOB, CHUCIUICHHBIX C ITIOJIOM

N3menunBoCcTh. BUABI M3MEHUMBOCTH: HEHACICSICTBEHHAs M HaCJIeJACTBEHHAas.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanmuoHHBIA psiag W BapHAIlMOHHAS
kpuBasg. Hopma peakumm mnpusHaka. KoinuyecTBeHHbIE W KayeCTBEHHBIE

IIPU3HAKU U UX HOPMaA PCaKIHUU. CBolicTBa MOﬂH(I)HKaHHOHHOﬁ N3MCHYHNBOCTHU

6.5

HacnencrBennas, WM TE€HOTHIIMYECKAs, W3MEHUYMBOCTh. KoMOWHATHBHAas
W3MEHYMBOCTh. Meiio3 ¥ TMOJIOBOW TMpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaluid:

TeHHbIE XPOMOCOMHbBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHbie




(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HACTIEACTBEHHON n3MeHdnBoct H.M.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETUKH
4eJI0BEKa: reHeaIOTHYeCKHI, OJIM3HEIOBBI, IIUTOTCHETUYCCKHI,
OMOXMMHYECKUH, MOJEKyIsapHO-TeHeTudecKuidl. CoBpeMEHHOE OIpesesieHUue
IFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomornipio [I[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS YEIOBEKA: T'CHHBIC
6ose3Hn, 0OJIE3HU C HACIEACTBEHHOHN MPEApacIoyiOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHLIUIIBI 370pOBOTO
oOpa3a KU3HU, JUATHOCTHKH, NPOMDUIAKTUKA ¢ JIEYCHUS TCHETHUYECKUX
Oone3nell. MenMKoO-reHeTHYeCKoe KOHCYJIbTHPOBAaHUE. 3HAUCHUE MEIUITUHCKON

TCHCTUKHU B IPCAOTBPAICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00JIeBaHUM YEJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexkuusi Kak Hayka U IHpolecc. 3apOKICHUE CEJIEKLUUU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBunoBa o0 IeHTpax MPOUCXOXKACHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
1I0pOJa, MTaMM

CoBpeMeHHbIE METObl CeNeKIUU. MaccoBbIi W WHIAMBUIYaJbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. binskopoacTBeHHOE
cCKpeuBaHue — HMHOpuAMHT. Yuctas nuHus. CKpelMBaHUE YHCTBIX JMHHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpeluBaHue — ayTOpUIUHT.
Otnanénnas rulpuamszanus U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE MOJUIIONAOB. JlOCTH)KEHUS CEJNEKIMU PAcTEeHUM, >KUBOTHBIX M

MHUKPOOPTaHNU3MOB

7.3

buorexHonoruss kak oTpacib TPOW3BOACTBA. ['eHHAs WHXXEHEpUs. Tarlbl
co3nanus pekomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
uwxkeHepus.  Kierounsle  KyJnbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOrMuYecKkne U studeckue mnpodsemel. MO — reHetmuecku

MOI[H(bHHHpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIMOHHAS OMOIOTHS

11

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.




1.2

CBI/I,Z[GTC.HBCTBEI 3BOJIFOIIHUHA. ITaneonTomornyueckue: OCJIICA0OBATCIIbHOCTD
MOSIBJICHUS. BHJOB B TAJICOHTOJIOTHYECKOW JICTONHCH, IEpeXoaHble (HOpMBI.
buoreorpaduyeckue: cxonctBo u paziauuue ¢ayH U (QiIop MaTepuKoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3IN4usl SMOPHOHOB Pa3HBIX BHJIOB
II0O3BOHOYHBbIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IGCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTUYHBIC,
PYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MCXAaHU3MOB HAaACJICACTBCHHOCTH H OCHOBHBIX META00IHIECKHUX HYTeﬁ Y BCEX

OpraHu3mMoB

OomounonHass teopus Y.  [apBuna. Ilpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBYDKYIIME CHIIBI IBOJIIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAaHUYCHHOCTH PECypCOB, HEONpeAenEéHHAs U3MEHYNBOCTb,

00pn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

14

Cunrernueckass teopus »HBomonmd (CTD) u  ocHOBHBIE €€ TMOJOXKEHUS.

Muxkpososmrorus. [lomynsanus Kak eIMHUIA BUAA U IBOJIOLUN

JBwxyume cuibl ((pakTopbl) SBOJIIOLMU BHUIOB B Ipupoie. MyTaluOHHBINA
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslivoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisromuil ¢paxTop
sBomonnU. POPMBI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yabTaT 3Bosouuu. [Ipumepsl
MpUCTIOCOOIEHUH y OpraHn3MoB. ApoMop(]o3bl ¥ UIM0aJalTAL|H.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHUS:

reorpaduueckoe, IKOJIOrHIecKoe

1.5

MaKpOBBOHIOI_II/ISI. cDO]I)M]':»I OBOJOIHNHN: (I)I/IJ'IGTI/IIIGCKEUI, JAUBCPICHTHA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BosIOINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHayuHble TIPEACTABIECHUS O 3apOKJIECHWM >KM3HU. HayudHble runoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emje: abuoreHe3 M NaHCIepMus. XUMHUYECKas
SBOMIOLHUSA. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XUMHUYECKOM HBOJIFOLUU.
HauanbHble stamel O6uonorndeckoil sBomtonuu. ['mnoreza PHK-mupa. IlepBeie

KJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

2.2

Pasutne xu3Hm Ha 3emsie mo spam u mepuogaM. Karapxen. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOPHUIICKHIA,
OPJIOBUKCKWW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBINA, MEPMCKHIl.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaliHozoiickass »spa u e€ mepuojabl: MaJeOreHOBBIA,  HEOTCHOBBI,




2.3

AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara W TIE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOJIFOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMii M JKMBOTHBIX. [losiBIEeHME, pacuBeT W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3mMoB

Cucrema OpPraHu4€CcKoro Mupa KaK OTpPaXCHHUE DSBOJIIOLHNH. OcCHOBHEIE

CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB

2.4

2.5

OBouronusl 4enoBeKa. AHTPONOJOIMsA Kak Hayka. Pa3sBuTue mpencraBieHUR o
IIPOMCXOKACHUU 4eroBeka. Meroabl u3yuyeHus aHTponorenesa. CxoicTBa Hu
pa3nuuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEJIOBEKA.

JBwxyue cuibl (GpakTopsl) aHTponorenesa. HacnencTBeHHas W3MEHYUBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecCTBEHHBIH 00pa3 JKWU3HU, W3TOTOBJICHHUE OPYIUil

TpyAa, MBIIUUICHUEC, PEYb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
yMenblid, YemoBek mnpsaMoxonsdmui, YenoBek HeaHAEPTAIbCKUM, Yenosek
pa3yMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

YenoBeueckue packl. OCHOBHbIE OOJIBIINE pachl: €BpoONeoHIHas (eBpazuiickas),
HErpO-aBCTPaAJIONIHAS (3KBaTOpHANIbHASA), MOHTOJIOMTHASI (a3marcko-
amepHuKaHckast). YepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCJIOBHSIM CylIE€CTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpy>Karolas cpeia

3.1

DKOJIOTHS KaK Hayka. 3aJladyd M pa3lielbl KOJOTUUA. METONbI 9KOJIOTHYECKHX
UCCIeIOBaHMM. DKolorndeckoe MUpoBo33penne. Cpeapl 00UTaHUsT OPraHHU3MOB:

BOAHAasA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonoruueckue  Qaxtopsl. Knaccuduxamus — skojmormdyeckux — (HakTOpoOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKux

(hakTOpOB HA OPTAaHU3MBI

3.3

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenuss OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTmsl

3.4

buotnueckue Qaxtopbl. Buapl OMOTHYECKMX B3aWMOJIEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Tapa3uTU3M, MYTyalu3M, KOMMEHCaIu3M (HaxjaeOHUYeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HeHTpaiu3M.  3HaYeHHe  OMOTHYECKHX

B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU IOy JIAOHUH. OcCHOBHBIE IIOKa3aTciinu




4.1

4.2

4.3

4.4

4.5

nomyJjsinuu: 4YUuCJICHHOCTb, IUIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTH IIOIIYJIAINH U eé peryisnus
COOGH.I@CTB& 1 3KOJIOTHYECCKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B

onoleHo3e

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreonenoze. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBL: MPOAYICHTHI,
KOHCYMEHTBI, peiylleHTbl. KpyroBopoT BEIeCTB U MOTOK SHEPTUHU B IKOCUCTEME.
Tpodpuueckue (nuieBble) ypOBHU O3KOcHCTeMbl. [luieBble Lienmu U CETH.
OcCHOBHbBIE TOKa3aTelIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHA. DKOJIOTHYECKUE
UpaMHbl: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA 3KOCUCTEM:

YCTOI‘/'I‘II/IBOCTB, caMoperyJsinus, pa3BuTuc. CYKI_ICCCI/ISI

[Ipupoanbie 3xocucTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMNHOIO WJIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonorudeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak Qakrtop ycroumBocTH dKocucteM. CoxpaHeHHe

OHOJIOTHYECKOTO pa3H006pa31/151 Ha 3emie

Yuenne B.W. Bepnaackoro o Omocdepe. ['panursl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemectBo u ero ¢GpyHkuuu. OcoOeHHOCTH OMOcdephl Kak
r00anpHOM AdKOCHCTeMBI. JIMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKUE ITUKIBI DJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoBeuecTBO B Omocdepe 3emin. AHTpONMOTeHHBIE W3MEHEHHUs B Ouocdepe.
['moGanpHBIE IKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBPHOTO  YIPABICHUS TMPUPOAHBIMU pecypcaMd U UX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

[Taceunuk B.B. buomnorus. 10 kimace. Yueonuk. ba3zoBsiit ypoBeHns buosnorus. JIuaus xu3Hu
[Tonomapesa M.H. "buonorus. 11 knacc. Yueonuk. bazossrit yposeuns @I'OC"

[Taceunuk B.B. bruomnorus. 10 kmacc. YueOonuk. YrmyonéHuslii ypoBeHb buonorus. JInnus
KU3HU

[Taceunuk B.B. buonorus. 11 knacc. Yuebnuk. Yrinyonéuuslii ypoBenb buonorus. Jlunus
KU3HU

Ob6opynoBanue: HoytOyk yuurens. MynbTuMeauiiHbINi poeKTop. MHOTOQyHKIMOHAIBHOE
yCTpOHCTBO (pUHTEp-Konup-ckaHep). JlazepHsiil. UepHo-0Oenas nedyats. @poHTaIbHBIC
KOJIOHKH JBYXIIOJIOCHBIE 2.1 cTanmoHapHbIe. 2 KOJOHKH U 1 caOBydep.

KapTO‘IKI/I I HHHHBHHY&HBHOﬁ pa6OTBI 110 OCHOBHBIM T€EMAaM.

Tepmometp, repbapun, koutekius "[lousa u ee cocTaB'. KOMIIAC MIKOJIBHBIN, JIyTa pydHas,
MHUKPOCKOITHI.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

TpaguuoHHble cpecTBa 00yUEHHUS:

[Tepeuenp yueOHOro U y4eOHO-HArIsIHOTO 000pyI0BaHUs, IPEAHA3HAYEHHOTO JUIs
ocHateHus kabunetoB 6uosioruu cornacHo GPI'OC. [TocoOus st OTPaOOTKU MPAKTHUECKUX
HaBBIKOB M yMeHUI KOMITJIEKTHI pa3laTOYHbBIX MaTepHasoB.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

D0P "Jlomammnaue 3ananus. OcHoBHOE o01ee oOpazoBanue. buomorus". 5-9 kimacc AO
N3patensctBo "[IpocBemienue".
Tpenaxep "O06nako 3nanuit". bruonorus.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HHTepakTUBHBIE METOUYECKHE TOCOOUSI.
bubnuoteka [{OK https://m.edsoo.ru/863d72b2
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