MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
Munncrepcerso oopasosanust Camapckoii o01actu
AaMuUHHCTpPanMs ropoackoro okpyra Camapa

MBOY «Camapckas Baabaopgcekas mkosa»r.o.Camapa

PACCMOTPEHO [TPOBEPEHO: YTBEPXIEHO

Ha MeIaroru4eckor KoJuierud — 3aM. aupekropa rno Y BP Hupexktop MBOY «Camapckas
MBOY «Camapckas MBOY « Camapckas Bansnopdckast mkomay»
Banbnopdckas mkosay Banbnopdckas mkosay r.o. IOpraiikun A.H.

CexkpeTtapb Camapa [Tpukaz Ne 173

E.B. laBpiioBa Mopasuniiesoii E.B. ot “28.08.2026”

[TporoxonNe 2

01°26.08.2026”
O="MBQY "'Camapckas

Banbgopdckas wkona™
r.o.Camapa", CN=KpTtawnkuH
AHpgpen HukonaeBwny, E=
waldorfskaya@yandex.ru

2026.09.25
I ‘ 14:16:26

+04'00'
PABOYASI ITIPOTPAMMA
(ID 12275205)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

115t ooyuaromuxest 10 — 11 kiaccos

Camapa 2026



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU >KUBOM MPHUPOJABI U 00ECTICUeHUU
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAHUS H Pa3BUTHS OOYYaIOIMIUXCS CpPEICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUpPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTHH YJIEICHO BHHUMAaHHE HCIIOIh30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIIAIHBIX 33734, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIMSTHUSL XO3SHCTBEHHOW AESITENLHOCTA YENOBEKAa Ha COCTOSHWE TMPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnojaraer ¢GoOpMHUpPOBaHHE Yy  OOyYarOIIMXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HAHHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHATBLHOM TI'PAaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Omomorun odecrneynBaeT yciaoBus Ui (popMUpOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro Ipeamera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOoM aesTtenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX ~ OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHU3alUuu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIUS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JICUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIONTUMHUCS CHUCTEMbl 3HAHMK O OMOJOTHMYECKHUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOJIXOJOB K M3YyUYECHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero ob6paszoBanusi «buosnorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gyac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKaMmu, (pusiocoueit, ITUKON, ICTETUKON U TIPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE JJIEMEHTBHI: MaKpPODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



®depmenTsl — Ouonormyeckue KaraiauzaTopbl. CTpoeHue QepMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€eBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cucrteMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouabl kietku: OIIC, ammapart I'onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QYHKIUU OPraHOUI0B KIIETKU. BKiroueHusl.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupone», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpOEHHSI KJIETOK PACTEHUI,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HaAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHUCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
BUpycamu. Bupyc mmmynozaedpunura yenoseka (BMUY) — BozOyautens CITN/a.



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

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metabonuzm», «MuUTOXOHAPUSDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JJTHK».

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

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXXEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

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

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyssmus, opraHorene3. [loctomOpuonanbHOE pasButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemmmkamus JTHK», «Mutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIMIEKIeTKa MIIEKONUTAromero», «Kapuoknues B KJIeTKax
KOpElIKa JIyKa», MarHuTHAas MOJeNb-alIuInKanuus «J/legenue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTax).

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPUOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKiaa poccHilcKux M 3apyOeiHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJIe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorametrHeie M rereporaMeTHble OpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEeHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukanuys MyTaluii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl pACTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH TeNa), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yuenne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKIUU. MacCoBBI U MHANBUAYAIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otpanénnas rtulOpuansauus U €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 H
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHOM JIHK wu TpaHcrennsix opranuzmoB. Kietounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

OKckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHN H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTUYECKOW JIETOMHMCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ABOJNIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl (pakTopbl) 3BOJIOLMH BUAOB B mpupojae. MyTallMOHHBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3ysibTaT 3BoOJIOIUU. [Ipumepsl
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsumm»,  «MyTtauuoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTHUECKOE BUA00OPa30BAHUEY.

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOrO MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTari (GOpMbI KPBUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TOATBEPKICHUE XUMUYECKOW BOMIOIMA. HavanbHbie 3Tamnsbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickasgs »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHEe H3BONMOUUA. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasamuii, YenoBek HeaHAEpTAIbCKUU, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAJIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHMUYECKHMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpPTalblla, KPOMAHbOHIIA), CJICNKA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajauu U pa3aeibl 3KOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buortnueckue (bakTopBhI. Bubr OMOTHUYECKUX B3aWMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPTraHHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTU4YecKUue padoThbl:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

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

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI,pPEAYIeHTh. KpyroBOopoT BEMIECTB M MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OuoMacca, MNPOIYKIHS. IKOJIOTUYECKHUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONOrEHHBIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS] TPUPOJIHBIMU pecypcaMu M WX HCHOIb30BaHue. JlocTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsI3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpPOIE».

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM JKOJOTHUYECKUM TpyIIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABIISIONINE: OCO3HAHHUE OOYYaAIOIIMMUCA POCCHUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TITaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaar3ali OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1)rpamaaHncKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIIECHUIH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIaX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHME TMOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TOCTYIIKOB W OIEGHKH WX BO3MOXHBIX IIOCICACTBUN IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOICHUE  MpaBWI  TOBEJICHHUS B TPHUPOJE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEATEITBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIsI COBPEMEHHOMN ITMBUJIM3ALINMU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, (popmupyemon
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBaHHBIC 3aKJIIOYEHHUsST HAa OCHOBE HAay4yHbIX (PAKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHUE LIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa W CHeHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCaJbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble y4eOHble JCUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCTBHUA:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIAEIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABJIUBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



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

pa3palaThiBaTh IUIaH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2)0a30BbIe HCCJIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX M COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3upoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYI0 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TNYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKUA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o01menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY OOCYyXaaeMoi TeMbl (YMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOJUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iarartb HOBBIE NIPOEKTHI, OLEHMBATh HIAEU C IO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHre YHMBEPCAIbHBIMH PeryJSTUBHbIMU ACHCTBUAMM:

1)camoopranusanus:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUIaH pEIICHHS NpodsiieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



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

3)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI W apryMEHTBl JPYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npenmera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CHUTyalUsX, a TaKKe B peajbHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIMS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTypHbIX pactenuii H. M. BaBuioBa), onpeaensTh rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IMPOKApPHUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 oOecriedeHus: 0e30IacHOCTH CBOETO 3[I0pPOBbs M 370pPOBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PY/I0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIbI ((DaKTOPbHI) IBOIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCICAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOTYyUEeHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUU B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHnuepasieioB u
n/m TeMNporpamMml Bcero KonTpoabubiepadorsl  IIpakTHuecKnepadoTh (npponric)
o0pa3oBaTejibHbIEpPeCyPCHI
bu6mmoreka [IOK
L bronoruskaxtayka 2 05 https://m.edsoo.ru/7f41c292
5 ’KuBbie CUCTEMEBI U UX 1 bubmunorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTAB U CTPOEHUE 8 1 bubnuorexa [JOK
KJIETKU https://m.edso0.ru/7f41c292
bubnuorexa [JOK
4 HKHSHEAATENEHOCTEIIETKH 6 https://m.edsogru/7f41c292
PaszmHOXeHUE 1
5 WHUBU]lyallbHOE Pa3BUTHE 5 1 bubmmorexa [TOK
https://m.edso00.ru/7f41c292
OpTaHU3MOB
6 HacnencrBeHHOCTE U 8 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPIaHU3MOB https://m.edsoo.ru/7f41c292
7 CenekusiopraHus3mMoB. 3 bubnmnorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6nmoreka [JOK
8 Pesepitoenpen 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOIT'PAMME



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

11 KJIACC

KounyecTBo4YacoB JJIeKTPOHHbIE

Ne HaumenoBaHnuepasieioB u (poBbIe)

n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl P
o0pa3oBaTe/bHbIEpPeCypChI
bu6mmoreka [IOK

! BOMoUHORHAAGHONOT A o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHHE U pa3BUTHE 9 05 bubnnoreka [JOK
YKHM3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3mMsl U 5 1 bubnuorexa [JOK
OKpYy’Karomiasicpeia https://m.edsoo.ru/7f41cc74
4 CooOiecTBa u 9 bubmuoreka [JOK
AKOJIOTMYECKHECUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
P 2
> C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOIT'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBouacos
aram3yd  JJIeKTpPOHHbIenu(poBbIeOOpa3oBaT
n  Temaypoka Bce  KonTpoubHble IIpakTHYeckue o y P p P
eHUA eJIbHbIepecypchl
/ ro padoThI padoThI
n
bu6mmorexa [IOK
1 buonorus B cucreMeHayk 1 https://m.edso0o.ru/863e6122https://m.eds
00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npuposl. [Ipaktuyeckas
pabora Ne 1 «Mcnons3oBanue bubnnoreka [JOK
2 1 0.5
pa3IUYHBIX METOIOB MPU https://m.eds00.ru/863e6122
W3Y4YEHUN OMOJIOTHUECKUX
00BEKTOBY
3 buonornueckue cucremsl, 1 bu6nmoreka [IOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTAB KIIETKH. 1 bu6mmorexa [IOK
Bopa u MmuHepanbHble conu https://m.edsoo.ru/863e674e
benku. CoctaB u cTpoeHue bubnuotexa [JOK
5 1
OenKkoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha puMepe
aMUIIa3bl WM KaTalasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK

KJIETKaX KOHYHMKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

7| YraesomL JHnm https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 HyxenroBleknCnoTsL. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knertounasteopust https://m.eds00.ru/863e6e88
10 Knerka kak 1ieyocTHas xuBast
cucreMa
Crpoenue 3yKapruoTHYECKON
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PacTEHUI, )KUBOTHBIX, buomiorexa IJOK
11 FpuGOB 1 GakTepHii MO 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAHUE»
12 OOMeHBeIIeCTBIIINMETA00JTH3 bubnuoteka [JOK
M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢c98
. bubnuotexa [JOK
14 OnepreteckuioOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kineTku. MuTos.
JlaGopaTtopnas padora Ne 3
15 «Ha6§10;:[£HHe 11341/1T03a B 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes Oenka. Peakmms bubmuorexa [JOK
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e

17 Tpancusus — bubnuoreka [IOK
OonocuHTe30eKa https://m.edso00.ru/863e796e

18 HexnetounsieopMbIKU3HU — bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540

bubmuorexa [JOK
DopMBIPpa3MHOXKEHUSIOPTraHU3
19 OB https://m.edsoo.ru/863e81b6https://m.eds
00.ru/863e831e
. bubnuotexa [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJICTOK.
Omog0TBOpEHHE.
bu6mmoreka [IOK
21 Jla6 0 04 0.5
abopatopuas padora N https://m.eds00.ru/863e81b6
«/3yueHue cTpoeHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

99 WNHauBuyanbsHOEpa3BUTUEOPT bubnnorexka [JOK
AHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o

23 HACJIEICTBEHHOCTH U bubmmorexa LHOK

https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH

24 HaCJIeJOBaHMsI IPU3HAKOB. bubnuorexa [IOK
MonorubpuaHoe https://m.edso0.ru/863e8878
CKpEIINBAHHE

o5 JlurubpuiHoe CKperuBaHue. bubnuorexa [IOK

3aK0OH HE3aBHCUMOI'O

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaCJICAOBaHUA ITPU3HAKOB

26

CueruieHHOE HacJeI0BaHNe
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
Pe3yIBTaTOB MOHOTHOPHTHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HIbI HA TOTOBBIX
MUKpOIpenapaTax

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

27

T'eneruka nmona. Hacnenosaunue
HpI/ISHaKOB, CHCIUNICHHBIX C
[10JIOM

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

28

MN3MEHUYNBOCTD.
Henacneacreennas
M3MEHYMBOCTb. JIJabopaTopHas
pabota Ne 6.
N3yuennemoaupukamoHHONU
3MEHYMBOCTHU,
IIOCTPOEHUEBAPUALIMOHHOTOPSI
Jla ¥ BapUalMOHHOWKPUBON»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennasa
M3MEHYMBOCTh. JlJabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(puisl Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

30

31

I'enerukauenoBeka

PesepBHriit ypok. O0001IeHHE
no Teme «HacnencTBeHHOCT U
U3MEHYHUBOCTb OPTaHU3MOBY

bu6mmorexa [IOK
https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32 Cenekius Kak HayKa U 1 bubnmoreka [JOK
npouecc https://m.eds00.ru/863e9214
MeTobl U TOCTUKEHUS

33 CEJICKLIMM PACTCHUN 1 1 bubmorexa [JOK

i p https://m.eds00.ru/863e9214
JKUBOTHBIX

34 buotexHoorusakakoTpaciabnpo 1 bubmuorexa [JOK

HU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KounuecTBovacos
aTan3y4 DJIeKTPOHHBIeN(POBLICOOPA30BAT
Temaypoxka Bce  KoHTpoJubHbIe IIpakTHyeckue A y P p P
n/ eHus eJIbHbIepecypChl
o ro padoThI padoThI
1 DBOJIIOLIHS U METOBI €€ 1 bubmuorexa [IOK
M3yYCHUS https://m.edsoo.ru/863ea20e
5 Wcropus pa3Butus 1 Bu6mmoteka [JOK
MIPEACTABJICHUH 00 IBOJIIOITUI https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 M 1
HKPOIBOOIHA https://m.edsoo.ru/863e9cle
IMonmynsauus kax
JJIEeMEHTapHasl €IMHUIIA BUAA
4 u 3Boonuu. JlabopaTopHas 1 05 bubmmoreka [JOK
pabota Ne 1 «CpaBHeHMe ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPUIO»
BIDKYIITUE CHITBI
5 gneMZIIia HbIe (PaKTOPBI) 1 brbmmorexa [TOK
P P https://m.edsoo.ru/863e9da4
SBOJIIOLIMU
6 EctectBeHHbI 0TOOD U €ro 1 bubmuoreka [IOK
bopMbI https://m.edso00.ru/863e9ed0
Pe3ynbrarsl 3BOMIOIUN:
IpUCIOCOOTIEHHOCTh
7 OpTraHU3MOB U 1 05 bubnmnorexa [JOK

BUJI000pa3oBaHue.
JlaGopaTtopuasipabota Ne 2
«Onucannenpucnoco0IeHHOC

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

TUOpPraHu3Ma u
eéOTHocHTenLHoroxapaKTepa»

Hanpasnenus u

bub6nmoreka IIOK

YCIO0BCKa

8 Iy TUMAKPOIBOJIFOLIUU https://m.edsoo.ru/863e9cle

9 HeobOpaTtumocThIBOIIONINH

10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3yUCHHS

11 ['unoTte3bl MPOUCXOXKACHUS bubnnoreka [JOK
KHU3HU Ha 3emiie https://m.eds00.ru/863ea5a6

12 PasButue xu3nu Ha 3emiie 110 bubnunoreka LIOK
3paM U Nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITBI YBOJIOIIH
pPacTUTEIBHOTO U 5KHBOTHOTO

13 mupa. [IpakTuueckas padora 05 Bbu6mmoteka [JOK
Ne 1 «M3yuenue uckonaeMoix https://m.edsoo.ru/863ea8hc
OCTaTKOB PacTeHUH U
YKUBOTHBIX B KOJUTEKITHSIX)

14 CoBpeMeHHasICUCTEMaOpTaHu bubmuoreka [IOK
YECKOrOMHpa https://m.edsoo.ru/863ea48e
OBOJIIOIHTYCTIOBEKA bu6nmorexa LIOK

15
(a"HTpOTIOTEHE3) https://m.edso0.ru/863eac2c

16 JBmxymuecussl (GpakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIECTAIUNIBOTIOIINAY
eJIoBeKa
UYenoBeyeckue packl U

bu6nunorexa LIOK
18 MPUPOJIHBIE aaN TN

https://m.edsoo.ru/863eaea?2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

19

PesepBHeiit ypok. O000mmIcHHE
110 TeMe «BO3HUKHOBEHHE U
pa3BHUTHE KHU3HU Ha 3emiie»

20

21

OKoJOorusKaKkHayKa

Cpenpl oOuTanus u
9KOJIOTHYECKHE (DAKTOPBI

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

22

23

24

AbGuotnueckue GakTopHbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue
0COOEHHOCTH pacTeHUH H3
pa3HBIX MECT OOUTAHHS.
Jlaboparopnas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJICyCay

buotnyeckuedakrops

DKOJIOTUYECKUE
XapaKTEPUCTUKU TTOMYJISIIHH.
[IpakTuueckas pabora Ne 2
«IToncyéTt mIoTHOCTH
MOMYJIAIUKA Pa3HBIX BUIOB
pacTeHumn»

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863eb10e

bubnuoreka [{OK
https://m.edso00.ru/863eb348

25

26

Coo0b1iecTBaOpraHu3MOB —
OHoIIEHO03
DKOJOTHUYECKUECUCTEMBI
(9KOCHUCTEMBI)

bu6nmorexa LIOK
https://m.edso0.ru/863eb46a

but6mmoreka [IOK
https://m.edso0.ru/863eb46a

27

OCHOBHBIE TTOKA3aTENTN
IKOCHUCTEMBIL. DKOJOTHUECKHE
MUPAMHU/IBL.

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

CBOICTBadKOCUCTEM.

Cykueccust

28 [IpuponubieskOCHCTEMBI

29 AHTPOTIOTEHHBIEAKOCUCTEMBI

30 Buocdepa — 1 bubnuoreka [JOK
riobanbHasIKOCUCTEMAa3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHUCYIIIECTBOBA 1 bubnmnoreka HOK
HUssOnochepsl https://m.edsoo.ru/863ebd16

39 YenoseuecTBo B 1
ouochepe3emn

33 Cocy1iecTBOBaHUETIPUPOIBI U 1 bubnnorexa [JOK
4yeJoBeYecTBa https://m.edsoo.ru/863ebale
PesepBusiit ypok. O6o0mieHme

34 TeMbl «Coo011iecTBa 1 1
IKOJIOTHYECKUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

CbhopMupoBaHHOCTh 3HaHWUM O MeCTe U POJIU
OMOJIOTUY B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU COBPEMECHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA U HAYYHOTO MHPOBO33PCHHS,
0 BKJIAJC POCCUHCKUX M 3apyOeKHBIX YyUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOTUHU; (YHKIIMOHATIHHOU
IPaMOTHOCTH YEJIOBEKA JUIS PEIICHHS >KU3HCHHBIX

3aga4

YMeHne packpbiBaTh COJEp)KaHHE OMOJIOTHMUYECKHUX
TEPMHHOB U TIOHSTHU: >XU3Hb, KIETKA, OPTaHU3M;
MeTabomm3M (OOMEH BEHIECTB M IpeBpalleHue
SHEPTrUM), TOMEeOCTa3 (caMOperyJsius), ypOBHEBas
OpTraHM3aIs KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHUE
(penmpoaykius), HAcIeACTBEHHOCTh, W3MEHUYUBOCTb,

POCT U pa3BUTUC

Ymenue U3J1arath Ouosornyeckue TEeopun
(kJIeTOYHAsE, XPOMOCOMHasl, MYTAI[IOHHAasi), 3aKOHbI
(I'. Mengens, T. Moprana, H.W1. BaBunosa) u yuenus
(0 umeHTpax MHOrooOpa3usi U  HPOUCXOXKICHUS
KynbTypHbIX pacteHuii H.M. BaBuiioBa), onpenensrs
IPaHULBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BiIaJeTh METOJaMHM HAay4YHOI'O IIO3HaHMS B
Oounonorun (HaOJIOJICHUE U OINHMCAHUE KUBBIX CHUCTEM,

MPOIECCOB M SBJICHUM; OpraHu3alvs W MPOBEICHHE

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBHKCHHUC
THUIIOTEC3bI; BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBIMHA BCJIIMYHNHaAMU, 00BsACHEHHE

MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX
HOH}ITI/II‘/JI, TeOpI/Iﬁ " 3aKOHOB; YMCHHC NCJIATh BBIBOAbI

Ha OCHOBAHWH ITOJYUYCHHBIX pe3yJIBTaTOB)




YMeH#He BBIICATh CYIIECTBEHHBIC TPU3HAKH BHPYCOB,
KJICTOK TPOKApUOT M DYKApUOT, OIHOKJICTOUHBIX MU
MHOTOKJIETOYHBIX OpPTaHHU3MOB; 0COOEHHOCTH
IIPOIIECCOB OOMEHA BEIISCTB W MPEBPAICHUS SHEPTHH
B KJeTKe, (OTOCHMHTE3a,  IUIACTHUYECKOTO W
OHEPreTHUECKOro OOMEHa, XEMOCHHTe3a, MHTO3a,
Meio3a, OILIOIOTBOPEHHUS, Pa3MHOXKEHHS,

MHAUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3)

YMeHue TpHUMEHATH IIOJY4YEHHBIE 3HAaHUA Ui
OO0BSICHEHUSI OMOJIOTUYECKUX IPOLECCOB M SBICHHH,
JUIi  TPUHATHS ~ INPAKTHYECKUMX  PEIICHWH B
MIOBCEIHEBHOM  JKM3HM B  LENAX  0OecredyeHus
0€30IaCHOCTH ~ CBOETO  3JI0pOBbSI M 3/10pPOBbS
OKPY’KaIOLIMX JIH0AEH, COOII0IeH!s] HOPM I'PaMOTHOTO

MOBEICHUSI B OKPYKAIOLIEH NPUPOJHOM  CpEIE;

IIOHMMAaHHE HE00X0IMMOCTH UCII0JIb30BaHUs
JOCTHKEHUN COBPEMEHHOMU Onosoruu u
OMOTEXHOJIOTUI JUTS pPalMOHAIBHOTO
IIPUPOJONIOIB30BAHNS

YMmenne peliaTh 3JIEMCHTAPHBIC TCHETUYCCKUC 3a1a4n
Ha MOHO- M JUTHOPUIHOE CKPEIIMBAaHUE, CIEIUICHHOE
HacJIe/IOBaHUE; COCTABJISITh CXEMbl MOHOTMOPHUIHOIO
CKpeLMBaHMUs JJIs TpeJICKa3aHus HacIeIOBaHUs
MIPU3HAKOB y OPTaHU3MOB

VYMeHue BBINONHATh Ja0OpaTOpHbIE M NPaKTUYECKHE
paboThl, coOroaaTh npaBuia npu padbore ¢ ydeOHbIM

1 J1ab0opaTOpHBIM 000PYAOBaHUEM

10

YMeHne KpUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH
uH(pOpMAIIHIO OMOJOTUYECKOTO colepKaHus,
BKJIFOUAIOLIYIO TICEBJIOHAYYHbIEC 3HAHUS U3 PA3JIMYHbBIX
HCTOYHUKOB (CMU, HAYYHO-TIOITYJIIPHBIE
MaTepuaibl); OATUYECKUE AaCIEKThl COBPEMEHHBIX
HCCIIEIOBAHU I B ouonoruw, MEJIULINHE,

OMOTEXHOJIOTHHA

VMeHune co3maBaTh COOCTBEHHBIE IIHUCHMEHHBIE U
YCTHBIE  COOOIIeHus, 0000mas OHOJOTHYECKYIO
I/IH(l)OpMaHI/IIO N3 HECKOJIBKUX HCTOYHUKOB, FpaMOTHO

HCITOJIH30BATh MOHATHUHHBIN anmapat OuoJIOTHI




11 KIIACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEro
0011ero o6pa3oBaHus

ChopMupoBaHHOCTH 3HAHMH O MeECTE€ H  POJIH
OMOJIOTUY B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA U HAYYHOTO MHPOBO33PCHHUS,
0 BKJIAJC POCCUHCKUX M 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONIOTUHU; (YHKIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JUIS PEIICHHS >KU3HCHHBIX

3aga4

YMeHne packpbiBaTh COJEp)KaHHE OMOJIOTHMUYECKHUX
TEPMHHOB W TIOHATHH: BHJ, TOIYJISIIHS, TEHO(POH],
HBOJIIOLIMS, JIBHXKYIIUE CHIIBI ((paKTOpBI) SBOIOIHH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE,
IKOJIOTHYECKHE (PaKTOPhI, IKOCHCTEMA, MPOJIYICHTEHI,
KOHCYMEHTHI, PEAYLEHTHI, J8(S30051 MIUTAHUS,

HKOJIOTHYECKasl MUpamMuia, OMoreoreHos3, onocdepa

Ymenue U3J1arath Ouosornyeckue TEeopun
(oBomoninonHas Teopus Y. JlapBuHaA, CHHTETHUYECKas
TEOpUsl HBOJIIOLIMM), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoapimieBoro cxoxacrsa K.M. bapa, yepenoBanus
IJIABHBIX HampasieHUd M myTted sBomounn A.H.
CesepuoBa, yuenus o 6uocdepe B.U. Bepnanckoro),
ONpEAENATh TPaHUIBl UX MPUMEHHUMOCTH K KUBBIM

CHUCTEMaM

YMeHue BIIaJeTh METOJaMH HAay4YHOTO TO3HAHHS B
ounonorun (HAOJIIOJICHUE W ONHUCAHHUE KUBBIX CHCTEM,
MPOLIECCOB W SIBJICHUMN; OpraHU3alus U TPOBEACHHE
OHOIOTHYECKOT0 IKCIIEPUMEHTA, BBIIBIKEHUE
TUTIOTE3HI; BBLISIBIICHUE 3aBUCUMOCTH MEXTY
UCCIIE Ty eMBIMHU BEJIMYMHAMU, 00BsACHEHNE
MOJTyYEeHHBIX PE3yJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX
MIOHSTHIA, TCOPUI U 3aKOHOB; YMCHHE JIEJIaTh BBIBOJIBI

Ha OCHOBaHHH MOJIYYEHHBIX PE3YJIbTAaTOB)




YMmeHue BBIACIATH CYHICCTBCHHBIC MMpU3HAKA

CTPOCHUS OHOJIOTHYECKUX 00BEKTOB: BUJIOB,
TOTYJISILIHH, IIPOIYLICHTOB, KOHCYMEHTOB,
PEAYILEHTOB, OHOreOIIEH030B u 9KOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOTO otbopa,

BU000pa30BaHusl, NMPUCIIOCOOIEHHOCTH OPraHU3MOB,
JNEHCTBUS HKOJIOTHUECKUX (DAaKTOpPOB HAa OpraHU3MBI,
IIEPEHOCA BEIIECTB U IIOTOKA YHEPIHH B DKOCUCTEMAX,
AQHTPOIIOICHHBIX M3MEHEHUN B DJKOCHUCTEMax CBOEH
MECTHOCTH, KpyroBopoTa BEILECTB u

OMOre0OXMMHYECKHUX IIUKJIOB B Onochepe

YMeHue nOpUMEHSATh [OJYYEHHbIE 3HaHUSA  JUIS
00BsICHEHUSI OMOJOTHMYECKUX TMPOIECCOB U SIBICHUIA,
JUIi  TPUHATHS ~ INPAKTHYECKUMX  PEIICHWH B
MOBCEIHEBHOM JKM3HM B  LENsAX  0OecredyeHus
0€30MacHOCTH  CBOETO  3J0POBbsI U 3JI0POBBS
OKpYXaroIIMX JItoJel, COOTI0AEHHSI HOPM I'PaMOTHOTO
MOBEICHUSI B OKPYKAIOLIEH NPUPOJHOM  CpEIE;
MMOHUMAaHUe HEOOXOUMOCTH HCIIOJIb30BaHUS
JOCTH>KEHU I COBPEMEHHOMN ouonoruu JUTS
PalMOHAIBHOTO MPUPO/IOTIOIH30BAHUS

YMeHue pemats dIeMEHTapHble OHOJOTHYECKHe
3aJ]auM, COCTaBJSATh CXEMbl IIEpPEHOCA BEILIECTB MU

SHEPruM B 3KocHcTeMax (Lenu MUTaHus)

YMeHne BBIOJTHITH JTAOOpAaTOPHBIE M MPAKTUYECKHE
paboThl, coOroaaTh npaBuia npu padbore ¢ ydeOHbIM
U J1abOpaTOpHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKH OLIEHUBATh U WHTEPIPETUPOBATh

I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO COJACpIKaHuA,

BKJIFOHAIOOIYIO IMCEBAOHAYYHBIC 3HAHUA U3 pa3JIMYHBIX

HCTOYHUKOB (CMU, HAYYHO-TIOITYJIIPHBIE
MaTepHabl); paccmaTpuBaTh rnodanbHbIC
JKOJIOTUYECKUE pPOOIIEMBI COBPEMEHHOCTH,

dbopMHUpPOBAaTH TIO OTHOIICHWIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

VYMmenue co3maBarb COOCTBEHHBIE NHUCHMEHHBIE U

YCTHBIE  COOOIIeHUs, 0000mas OHOJOTHYECKYIO




I/IH(I)OpMaLII/IIO N3 HCCKOJIbKUX UCTOYHUKOB, I'PaMOTHO

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

11

1.2

IIpoBepsiembIiidjieMeHTCOAEPKAHUS

buonoruskakHayka

buonoruss — Hayka o kuBoil mpupoxae. Ponb Ouonoruum B dopmupoBaHUH
COBPEMEHHOM HayyHOH KapTUHBI MHpa. CHcTeMabnOIOTHYeCKUXHAYK

MeToapl MO3HAHUS KUBOW MPUPOAbI (HAOMIOEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MEpeHue, KiIacCUPUKaIus, MOJEIUPOBaHUE, CTaTHCTUYEeCKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI B X opraHnu3anusa

2.1

Xusele cucrembl (OMOCHMCTEMBI) KaK MpeAMET u3ydeHus: omonornu. CpoiicTBa

OMoCHCTEM M MX pazHooOpasue

2.2

YpoBHUM oOpraHuzali OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KIETOYHbIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

3.1

3.2

3.3

3.4

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KIETKH. XHMHYECKHE JJIEMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Boma wu MHHCPAJIbHBIC BCIICCTBA. cDyHKI_[I/II/I BOObI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IeOCMOTI/I‘ICCKOFO6aJ'IaHC3

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HesameHuMble H 3aMEHUMMBIE AMHUHOKHMCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphl OETKOBOW MOJIEKYJIbl (MIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XUMHMUYEcKHe cBoOiicTBa OenkoB. buonormueckue
GyHKIUN OEIKOB.

®epMeHTHl — OHoorMueckre KaranuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LIEHTD, cyOctparHas cneuu(UIHOCTb. KodepmeHTs!. BuramuHsI.

OTJ'II/I‘{I/ISI(I)epMCHTOBOTHeOpTaHI/I‘-ICCKI/IXKaTaHI/ISaTOpOB

YrneBoapl: MOHOcaxapuasl (TJIIOKO3a, pubo3a U JAe30KCHpHU003a), Irucaxapuibl
(caxapo3a, 7naKTo3a) W MOJHCAaxXapuibl (KpaxMmal, TJIUKOTEH, MEeJUII0N03a).
buonornueckne QyHKIIUN yTIEBOOB.

Jluuaer:  Tpurnunepunabl,  crepouasl,  pochomunuasl.  'mapodunbHO-
ruapodoOHbie cBoiicTBa. buonormueckne QyHknum nunuaoB. CpaBHeHUE

YIJIeBO40B, OCJIKOB U JIMIIUIOB KaK HCTOYHUKOB SHCPTUHN

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX




kucinotr. Crpoenne u ¢ynkmuu JIHK. Crpoenme u ¢ynkmmuu PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

LuTonorusa — Hayka o kierke. Knerounas teopusi. MeToabIM3yUYEHUSAKIETOK

3.6

3.7

Knerka kak menoctHast xuBast cuctema. OOIIMe MpU3HAKKA KIIETOK: 3aMKHYTas
HapykHas MeMmOpana, moiyekyibl JIHK kak reHermdeckuil armapar, cucTeMa

cuHTe3a OeJka

Tunsl KJIETOK: dyKapuoTHUecKas U mnpokapuoTuueckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHYECKOW  KiIeTkWu. Kierounas crenka Oaktepuit. CTpoeHue
AYKapUOTHUECKOW KJIeTKU. OCHOBHBIE OTIUYMS PACTUTEIILHOW, >KUBOTHOM U

IpUOHOH KIIETKU

3.8

3.9

3.10

4.1

[loBepXHOCTHbBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, HX
¢ynkun. [Inazmarudeckas memOpaHna, e€ cBoiicTBa u GpyHKIuH. LluTormmasma u e
opranonsipl. OHOMEMOpaHHbIE OpPraHOWAbI KIETKH: SHJOIUIa3MaTHYecKas CETh
(OIIC), ammapat ['onbku, nu3ocombl. [loryaBTOHOMHBIE OpPraHOMABI KIIETKU:
MUTOXOHJAPHUH, IacTuabl. llpoucxoxaeHue MHUTOXOHApPUM M miactui. Bumabl
wiactua. HememOpaHHblEe OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIH LEHTD,

PECHUYKH, KTyTUKH. OyHKIMUOPTaHOUIOBKIETKHU. BKimtoueHus

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sijpa: siaepHas 000J0dYKa,
KapuoIlia3Ma, XPOMATHH, SIAPBIIIKO. XPOMOCOMBI

TpaHcHOpTBEILIECTB B KIETKE

KuznenesTenbHOCTBKIETKH

OOMmeH BemiecTB, WU MeTa00IM3M. AcCCUMWIALMS (TIACTHYECKU OOMEH) H
JUCCUMUIIALIUS (PHEPTrEeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTtabonu3ma. Tunbel oOMeHa BellecTB: aBTOTPO(HBIN U rerepoTpodubii. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPAILICHHUU S9HEPTHUU B KIICTKEC

4.2

4.3

®dotocunrte3. CBeToBas u TeMHOBas (a3bl ¢poTocuHTe3a. Peakunu GorocunTesa.
OddextuBHOCTh hoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a NI KU3HU Ha 3emiie.
BrnusHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHUS €TO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAUYEHHE XEMOCHHTE3a JUIs

JKA3HU Ha 3emiie

SHCpFeTI/I“IeCKHﬁ oOMEH B KIIETKE. Pacmiermnienue BCIICCTB, BBIACICHHUEC H
AKKYMYJIUPOBAHUC OHEPTHUU B KICTKC. OTalbl SHEPTCTUYICCKOTO oOMeHa.
I'mukomnms. Bpo>KeH1/1e n €ro BUIBI. Kncnopongoe OKHCJICHHEC, WJIHN KICTOYHOC

npixaHue. DPGeKTHBHOCTHIHEPIeTUYECKOT000MEeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas nnpopmanusa u JJHK. Peanuzanus

TeHEeTHYeCKON uWHdOpMaIMu B KIETKEe. [ eHeTWYeCcKWid KOJ WU €ro CBOMCTBA.




Tpanckpumnus — matpuunblii cunte3 PHK. Tpancmsumus — O6uocunTe3 Genka.

Koauposanuneamunokucnot. Poiaspudocom B OnocunTesedenka

4.5

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropusi oTkpsiTus BHpycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacteHuii, XUBOTHBIX U YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oynurens CIINda.

[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pasmuoxenne n HHIUWBHUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

5.2

Kietounslii UMK, WU SKA3HCHHBIM LUK KiIeTku. WHTepdasza u MUTO3.
[Ipoueccel, mpoTekaroniye B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunreza JIHK. Crtpoenme xpomocoMmM. XPOMOCOMHBIM HabOp — KapHOTHIIL.
JlunouaHBIE W TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHJIBI.
LuTosiornyeckue OCHOBBI Pa3MHOXKEHUS M HWHIMBUAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenue kinetku — wmuTo3. Cramum muTo3a. lIpoieccel, mpoucxonsiime Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuicMBICIMHUTO3a

@opMBI pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MoyioBoe. Buasl OGecronoro
pPa3MHOKEHHUsSI: JIeJICHUE HaJBO€, IMOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE Pa3MHOKEHUE.

I/ICKYCCTBGHHOGKJ’IOHI/IPOBaHI/IeOPFaHI/IBMOB, Cro3Ha4YCHUCIJIACCIICKITNN

5.3

5.4

5.5

[TonoBoe pa3MHOXkEHME, €T0 OTIAMYUSA OT OECIOI0r0.
Meito3. Cragum wmeiio3a. Ilpomecchl, mpoucxopsiiue Ha CTagusx Meiosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonormdeckuiicmbicn H

3HaYeHHEeMEN03a

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y UBOTHBIX. [lomoBbie
JKEJIE3bl: CEMCHHHUKU U SIUMYHUKU. O6pa303aHI/1e H Pa3BUTHC IIOJIOBBIX KJICTOK —
ramer (crmepmatro3ouj, SHIEKIeTKa) —  CIepMaTOreHe3 U OOreHes.
OCOOEHHOCTUCTPOCHUSASANIIEKIETOK M crepMaTo3ouioB.  OIUIOAOTBOpEHUE.

[TapTeHorenes

WnauBunyansHoe — pa3BuTue  (OHTOreHe3).  OMOpHOHANBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJeHne, TacTpyJsius, opranoreHe3. IlocToMOpruoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: TpsMOe, HempsiMoe (JIMYMHOYHOE). BnmsHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOIICTBA.

Poct u pazsutne pactennii. OHTOreHe3 BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,

CTaluu pa3BUTUA



HaCJIGI[CTBCHHOCTB U UBMCHUYUBOCTHOPIraHU3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agauyu resetuku. Mcropus pa3BuTHs reéHETHKU. BKiIax poCCHMCKUX
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHUKH. METOasl T'€HETHKHU
(rudpu10JI0rNYECKUH, LUTOTCHETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKHIA ).
OcHOBHBIE T'€HETHUYECKUE MOHATHSA. |'eHeTHYecKas CUMBOJIMKA, UCIOJIb3yeMas B

CcXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, yCTaHOBJIeHHbIe [. Menaenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOH eAMHOO0Opasusi THOPHIOB TEPBOTO
nokonenus. IIpaBwino poMuHHMpOBaHWsA. 3aKOH pAaCIIEIUIEHUS IPU3HAKOB.
['unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JluruOpuHoe CKpemmBaHWe. 3aKOH HE3aBUCHUMOIO HACIICAOBAHUS MPHU3HAKOB.
[{uToreHeTH4YeCKNEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIIEe
cKkpemuBaHue.  lMcrnonb3oBaHuME ~— aHANM3HMPYIOLIErO  CKpPEIIMBAHUSA s

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacieqoBaHue npusHakoB. Pabora T. Moprana mo CrerieHHOMY
HACJIEOBAaHWIO TIeHOB. HapylieHwe cCleIUieHHs Te€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasli TEOpUs HACJIEICTBEHHOCTU. ['eHeTHueckue
KapThl.

['enetuka mona. XpoMOCOMHOE OIpeneieHre Imoja. AYTOCOMBI U TOJOBBIE
XPOMOCOMBI. ['omorameTHsbIe u reTeporaMeTHbIe OpraHU3MBI.

HaCJ'ICI[OBaHI/ICHpI/I3HaKOB, CHCIIJICHHBIX C ITOJIOM

M3meHunBOCTh. BUABI M3MEHUMBOCTH: HEHACIICICTBEHHAs W HACIIECICTBEHHA.
Ponp cpempl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTH. BapuanMoOHHBIM psag W BapHallMOHHAs
kpuBas. Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAUECTBEHHBIE IPU3HAKU

U UX HopMa peakiuu. CBolcTBaMOIU(PUKAITMOHHOMM3MEHYUBOCTH

HacnencrBenHnasi, WM TEHOTHUIIMYECKAas, HW3MCHYHMBOCTh. KomOMHATHBHAS
M3MEHYMBOCTb. Mel0o3 M TMONOBOM mpolecc — OCHOBa KOMOWHAaTHUBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukammss MyTaiui:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUUYMHBI MyTauuil. MyTrareHHsle
dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEICTBEHHOM n3MeHInBOCTH H.1.

Basuiosa

I'enetuka uyenoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METONIBI TE€HETHKH
YeJI0BEKA: TeHEaJTOTHYeCKUM, OJTM3HEIOBBIH, MUTOTCHETUICCKHUH,
OMOXMMHYECKHIA, MOJNEKYIspHO-TeHeTHUecKkuil. COBpPEMEHHOE OIpeecHIe
TE€HOTHIA: MOJHOTEHOMHOE CEKBEHHpPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCIIE C
momornipto III[P-amanu3a. HacneacTBennbie 3a0o0eBaHHMS 4YEIOBEKAa: TEHHBIC

0o1e3HH, OOJIE3HH C HACIIEICTBEHHOW IMPEIPacHOIOKEHHOCTBIO, XPOMOCOMHBIE




7.1

Oone3nn. CoMaTH4ecKWe M TEeHEepaTHUBHBICE MyTaluu. [IpHHIUIBI 30pOBOTO
oOpa3a J>KW3HHM, JUArHOCTUKH, TMPOPWIAKTUKH W JICYCHHUS TEHETUUYECKUX
Oosie3Heil. MennKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHUE METUITMHCKOM

TCHCTUKHU B IIPEAOTBPAIICHUN U JICUCHUH I'CHETUYCCKUX 3a00J1eBaHNH YeI0BEKa
CeJ’ICKHI/IﬂopraHI/IBMOB. OCHOBBIOMOTEXHOJIOTHU

Cenekusi Kak Hayka M IMPOLECC. 3apOKICHHE CEJIEKIUMU W JOMECTHKALUS.
Yuyenne H.M. BapwioBa o0 [EHTpax TNPOUCXOXKICHUS ¥ MHOT000pa3us
KYJbTYpHBIX pacTeHuil. LleHTphIIpOrCXOXIeHUAIOMAITHUXKUBOTHBIX. CopT,

mnmopoaa, miraMm

7.2

7.3

CoBpeMeHHBIE METOJbI CeleKIMHU. MacCoBBI M MHIUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM PAacTeHHH M JKUBOTHBIX. OLEHKa 3KcTepbepa. bim3kopolacTBeHHOE
cKpeluBaHue — UHOpuauHr. Yucras nuHus. CKpelmBaHHE YHMCTBIX JIMHUM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpeliMBaHUE — ayTOPUIMHT.
Otnanénnas tubpuamsanus u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 U
[IOJIyYE€HUE IOJUIUIONAOB. JIOCTMIKEHUS CEeNEeKUUU PpacTEeHUil, JKUBOTHBIX H

MHUKPOOPIraHHU3MOB

bruorexHonoruss Kak oTpacip INPOU3BOACTBA. ['€HHAas WHXKEHEpUsA. OTallbl
co3nanus pexomOuHantHoW JIHK wu TpaHcrenHeix opranusmoB. Kierounas
uHxeHepus. KietouHsle KylabTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBaHue BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKOJIOTNYECKUE u TUYECKHETIPOOIIEMBI. I'MO —

TeHETUYECKUMOANPUIIMPOBAHHBICOPTaHU3MBI

11 KJIACC

Kon
1

11

HpOBepﬂeMblﬁi).]]eMeHTcm]ep)KaHHﬂ

DBOJIOLMOHHAIOMOIOT M

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenpcTBa  SBONMIONWHU.  [laIeOHTONIOTHMUYECKHE:  TIOCIIEIOBATEIHHOCTD
MOSIBJICHUST BUJOB B TAJICOHTOJOTHYECKOW JIETOMHCH, TMEPEXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Giaop MaTepuKoB U OCTPOBOB.
DOMOpHONOTHYECKHE: CXOJICTBA W  pa3iuuds OMOPHUOHOB pa3HBIX BHUJOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'-IeCKI/IeI TOMOJIOTHYHBIC, aHaJIOTMYHBIC,
pyIMMEHTapHbIE OpraHbl, aTaBU3MbBI. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO

MEXaHU3MOB HaCJICACTBECHHOCTH H OCHOBHBIX METa00INYECKHUX HYTeﬁ Y BCEX




OpraHu3MOB

1.2

13

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceiky BOSHUKHOBEHUSI JTapBUHU3MA.
JIBHIKYIIIME CUJIBI 3BOJIFOLIMU BUJOB 10 JlapBUHY (M30BITOYHOE pa3sMHOXKEHUE MIPU
OIpPaHMYEHHOCTH PECYpCOB, HEONpeeNEHHas HM3MEHYMBOCTh, Ooppba 3a

CYIIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckass Teopus HBomonud (CTD) u  OCHOBHBIE €€ TIOJIOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHSIL[I/ISI KakK ¢ArMHuIa BUaa U 3BOJIFOIIUNHA

14

1.5

2.1

2.2

2.3

JBmwxynme cuibl ((hakTophl) 3BOMIONMM BUAOB B TNpUpPoAE. MyTalMOHHBIH
nporecc M KOMOMHATHBHAs M3MEHYMBOCTb. llomynsiuoHHBIE BOJHBI U JIpeid
reroB. V3omsmms u murpanus. EcTecTBeHHBI 0TOOpP — HANpaBIISIONUN (GakTop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB  KaK  Pe3ysnbTaT dBOJIONUH. [lpumepsr
IPUCIIOCOOTIEHUN Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALNY.

Bun n Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (hOPMBI BUI000PA30OBAHHMS:

reorpa(bnquKoe, 3KOJOTH4Y€CKOC

MakposBomroriust.  PopMmbl  IBOJIONMH:  (QUIETHYECKas,  JUBEpreHTHas,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606paTI/IMOCTBBBOJ'IIOHI/II/I
Bo3HukHOBEHHE U Pa3BUTHC )KU3HU HA 3emite

JloHay4yHbI€ TPEICTaBICHUA O 3apoXIAcHUM Ku3HU. HayuyHele rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 M MaHcHepMus. XHUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE TMOATBEPKICHUE XMMHUYECKOM HBOJIIOLHH.
Havanphbie stanbel Ouonoruueckoil ssomounu. ['mnmoreza PHK-mupa. Ilepsbie

KJIICTKHU 1 UX 3BOJIIOLHAA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emse mo spam u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oickas 3pbl. [lameo3olickass spa u €€ mMepuoibl: KEeMOPHICKHUIA,
OPIOBUKCKHW, CUJIYPUMCKHUM, JEBOHCKHW, KAaMEHHOYTOJBHBIA, MEPMCKUM.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas 9pa u e€  Nepuoabl:  MaAJICOrCHOBBIM,  HEOTCHOBBIN,
AHTPONOTEHOBBIN. XapaKTepUCTUKA KIUMAaTa M TIeO0JOTHYECKHUX IPOIIECCOB.
OcCHOBHBIE ATambl BOJIOIUN PACTHUTEIHLHOTO U KUBOTHOTO MHpa. ApoMOpdo3bl Yy
pacTeHMd W KUBOTHBIX. llosiBIIeHWE, paclBET W BBIMUPAHUE TPYIIN KUBBIX

OpraHnu3MoB

Cucrema OpTraHHU4Y€CKOro MHpa KaK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

OBoronMs 4esloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTHe mpencTaBieHUN O




IIPOUCXOXACHUN 4YelloBeKa. Meroapl Hu3yueHus aHrponoreHesa. CxoacTtsa u
pazinuus 4eJIoBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TIOJIOKEHUE YETIOBEKA.

JBmxyue cuiibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHass M3MEHUYMBOCTD U
€cTecTBeHHbIN 0TOOp. OOLIeCTBEHHBIHOOPA3KU3HU, W3TOTOBICHUEOPYIUNTPYAa,

MBIIJICHUE, pCUb

2.5

2.6

OcHOBHBIE CTaJMM M BETBHU 3BOJIOIMH YEIOBEKA: aBCTpaJIoNnuTekH, YenoBek
yMmenbii, YemoBek mnpsaMoxonsmui, YenoBek HeaHaepTaibCkuii, YenoBek
pazymHbId. HaxoJku HCKOMaeMbIX OCTAHKOB, BPEMsl CYyIIECTBOBaHUs, 00JacTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYIHs

Yenoseueckue pacbl. OCHOBHbIE OOJbIINE pachl: €BpONEOUAHAs (eBpa3uiickas),
HErpoO-aBCTPaJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOMTHAS (asmarcko-
amMepHuKaHcKast). YepTbl NpUCIOCOOIEHHOCTH MpeICTaBUTEICH YeTOBEUECKUX pac

K YCJIOBHSIM CyHIECTBOBaHHUs. ENMHCTBO yenoBeyeckux pac. Kputukapacusma

Opranu3Mbl 1 OKpyXxKarolascpeaa

3.1

3.2

3.3

3.4

3.5

DOkoslorusi Kak Hayka. 3aJjauyd M pasfiesibl SKOJOTMH. MeToabl 3KOJIOrMYEeCKHX
UCCIIEIOBAaHUM. DKOJIOTMYECKOE MUPOBO33peHue. CpeabloOUTaHNUIOPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AyIIIHAsA, [IOYBCHHA, BHYTPUOPIraHU3MCHHAA

Okonoruueckne  (daktopel.  Kmaccudukamuss — SKOIOrHUecKUX  (aKTOPOB:
a0OMOTHYECKHE, OMOTHYECKHE u AHTPONIOTCHHBIE.

HeﬁCTBHe3KOHOFquCKHX(baKTOPOBHaOpraHI/I?»MLI

AbuoTtnueckue (akTOpbl: CBET, TeMIepaTypa, BIAXHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust OopraHu3MOB K  JEHCTBHIO  aOMOTHYECKUX  (PaKTOpOB.

EI/IOJ'IOI‘I/ILIGCKI/IepI/ITMBI

buotnueckue ¢akropel. Buasl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYpPEHIUS,
XMIIHAYECTBO, MApPa3UTU3M, MYTyallu3M, KOMMEHcalu3M (HaxjaeOHHUYEeCTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPaAJIU3M.
3HaueHNEeOMOTHYECKMXB3aUMOICHCTBUIIISICYIIIECTBOBAHUSIOPTaHU3MOB B

HpI/IpO,Z[HLIXCOO6IJ_ICCTBaX

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIYJIs IO H. OcHoBHBIC IIOKa3aTCIn
NomyJisinuu: 4YUCICHHOCTb, IINIOTHOCTH, POXKIAAEMOCTb, CMCPTHOCTH, MNPHUPOCT,

MUrpanus. I[I/IHaMI/IKa‘-II/ICHCHHOCTI/IHOHyJI}II_II/II/I n eéperyn;[um{

COO6HI€CTBa 1 3KOJIOTUYCCKUECUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BHAOBas,
IPOCTpaHCTBEHHas, Tpodpudeckas (mumieBas). Buasl-nomunantel. CBA3u B

OnoleHo3€e




4.2

DKoJoruveckre Ccuctembl (dkocuctembl). Ilonstue 00 dSKocucTtemMe U
ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHH OHKOcHCTeMbl. [luineBble 1enu U CeETH.
OcCHOBHBIE TIOKa3aTeNIM JKOCHCTEMBL: OuMoMacca, MPOAYKIHUS. DKOJIOTHYECKHE
MUpaMHUIIbl: TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBoOiicTBa 53KOCHCTEM:

YCTOMUYMBOCTb, CAMOpETYJIsiius, pazsutue. CyKieccus

4.3

4.4

4.5

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Ypb60o3KOCHUCTEMBL.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak dakrop ycroumBocT dKocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnaackoro o ©Owuocdepe. ['paHuipsi, coctaB u CTPyKTypa
ounoctepsl. Kupoe BemectBo u ero (GyHkmuu. OcoOeHHOCTH OMOCchephl Kak
ro0anpHOM 3KOocUCTeMBl. JIMHAMHYECKOe paBHOBeCHE M oOOpaTHas CBS3b B
onoctepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHYECKHE IIHKIIBI 3JIEMCHTOB

(yrnepona, azora). 3oHanbHOCTEOMOC(Epbl. OCHOBHBIEOMOMBICYIITH

UenoBeuecTBO B Ouocdepe 3emiu. AHTPOIMOTeHHbIE W3MEHEHUsi B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIPABJICHUS NPHUPOJHBIMH pecypcaMH U HX

UCIO0JIb30BaHue. J|OCTHKEHUAOMOIOTHN U OXpaHapUPOIb



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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