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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIe, COJEp:KaHUs, pE3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
ob1iero o6pazoBanusi B Poccutickoit denepalinu, a TakKe MOJI0OKEHUsI 0 crieruduke
Oouosiornu, €€ 3HAYCHUU B TO3HAHUM >KUBOW TIPUPOJIBI M OOECICUCHUH
CYILIIECTBOBaHUS 4YeNoBeYecKoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no Ouosnoruu 1a€t npeacTaBieHue o 1esix, 00 o01el cTpaTeruu
oOy4YeHHUsl, BOCTTUTAHUS U PA3BUTHS 00yJaIOLIUXCsI CPEICTBAMH y4eOHOTO ITPeIMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJEPKAHUE, €r0 CTPYKTYPY,
pacnpeneneHue Mo paszjeliaM UM TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHHUs y4eOHOro Mateprayia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 0Opa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme 1o 610J0THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METallpEJAMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHUs B
dbopmMupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B W3Y4YeHUW Ouosoruu, Onmarojmaps uyemMy B Hel
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NPUPOAHON cpele.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUM O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe IO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEIHEBHOM JKU3HU JJISI pEUICHUS MPUKIIAIHBIX 33a/1a4, B
TOM d4HCIe: MPOPUIAKTUKH HACJICICTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71ecO00pa3HOro
MOBEJICHUS B OKPYKAIOLIEH MPUPOJHOU CPENE, aHAIU3a BIHSHUSA XO3SMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenue BHUMaHUSL K MPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEeHHS] YCIOBUH JJIsl PEILICHUS



OJIHOM M3 aKTyaJIbHBIX 337a4 IIKOJIbHOTO OMOJOrH4ecKOro o0pa3oBaHUs, KOTOPas
npeanonaraer GOpMUPOBAHUE Yy OOYHAOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa oOecrnieunBaeT (QOpMUpOBaHUE y OOYYarOIIUXCS MPEICTABIECHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU JBOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  OpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COLMANTM3ALUU
oOyuaromuxcs. M3ydyenne Guosnornn oOecreynBaeT yciaoBHs sl GOPMUPOBAHHUS
MUHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEJAMETOB, B YACTHOCTH, PUUKHU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» cocTaBMIM OCHOBY /i ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkaHUSA, MPEJICTABICHHOTO B IIporpaMMe IIO
ouosoruu.

Otb6op comepxkanusi yuyebHoro mpenmera «buosnorus» Ha 06a30BOM ypoOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYMMBIC IS
dopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYIKAIOIIEH IPHUPOIHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP KAaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABJIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUuu
OMOJIOrMYecKoro 00pa3oBaHus.

CrpykTypupoBaHHe cojepXaHHUs y4eOHOro Marepuajga B IPOrpaMMe IO
OMONOrMHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosormueckas cucrema», «OpraHm3m Kak
Ouonoruyeckas cucrema», «Cuctema U MHOrooOpasue OpPraHMYECKOro MHpay,
«IBOJIFOLHS )KUBOW IPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHe yMEHUMU
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorusi» Ha 6a30BOM
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHUE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiax, CIy>KalliuX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIAAIONMIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPTraHU3AIINH;

CTAHOBJICHHE Y OOydJaroIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KMBOU MPUPOAbl HA OCHOBAHWY 3HAHUH U OIBITA, OJYYEHHBIX IPU U3YUEHUN
OHOJIOTHH;

dbopMupoBaHue y O0Oy4arolUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOACHUS ATUIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM ISl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11T OPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEHEBHOM KU3HU IS
OLICHKH IOCIIEICTBUN CBOEU AEATEIIbHOCTU MO OTHOLICHUIO K OKPY’KaIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME W COONIIOICHHE Mep MPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpasoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTeIbHBIM YYEOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAYYHBIE TPEIMETHD.

JIs u3yueHus OMOJOTHH HAa 0A30BOM YPOBHE CPEJIHET0 00IEero 00pa3oBaHuUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccuukanus, MOJSTUPOBAHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3IUYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOIBL.

CaolicTBa OMOCUCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynosanue: moenb Mojekyiasl JIHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GbyHKIMH OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxaposa, JakTo3a) M ToJMcaxapulbl (Kpaxmaj, TJUKOTeH, IeJUTI0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapopoOHble  cBoWcTBa. buonorundeckue QyHkuuu aunugoB. CpaBHEHHE
yII€BOJIOB, OEJIKOB U JUIHUI0B KaK UICTOYHUKOB SHEPTHUH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOACHCTBUA
uzel u (HaKToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuii ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOoeHUusl MpoKapuoThdeckoil kieTku. Kierounas crenka Oaktepuii. CtpoeHwue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Inazmatnyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. LluTomnnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIH IEHTpP, ILEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00J0YKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipeenieHrne XuMUYECKUX 3JIEMEHTOB B HEXKHUBOU IPUPOJIE,
«PacmpenienieHne XUMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmuter u cxembl: «llepuonmdeckas TabnwIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHuEe pacTUTENbHOU KIETKN», «CTpoeHHue MNPOKAPUOTUUECKOU KIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ; MUKPOCKOTIOM Ha TOTOBBIX MHKpOIpEnaparax U HxX
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIICCTB W DHEPTHMH B IOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCTD PoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JIJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepru. 3HAaUCHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PaciiersieHue BemiecTB, BbIACICHUE U
aKKyMYJIMPOBaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO 0OMEHA.

Peakniun wmatpuuHoro cuHre3a. [‘enernueckas wuHpopmanus u JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETHMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

Heknetounsle ¢popmbl xu3HU — BUpYChl. McTopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3zoyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W  uHTerpasza.  lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «XioporiacTty, «Dotocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-antukauu «Y apoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Permkamus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinerkn — muto3. Cranuu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHHE. MCKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii CMbICa H
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUILEKIETOK M crepmMaTo30uaoB. OMIOg0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: TMpPsIMOE, HENpsMoe (JIUYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMbl pa3MHOKEHHUS OPraHU3MOBY», «J/IBoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «lIpsmoe u HenpsaAmMoe pa3BUTHEY, «['aMETOreHe3 y MIICKOIIUTAIINX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapAThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMekneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKAa JyKa», MarHUTHAas MOJENb-alIUIMKausa «/leneHue KIeTKu», MOJIENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKA JIYKa HAa TOTOBBIX MUKpOITIpEnaparax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOE€HMsI TMOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH €JIMHO0Opa3usi THOPUIOB MEPBOTO
nokosieHus. [IpaBuiio qoMuHUpOBaHUs. 3aKOH paCIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaHOe TOMUHUPOBAHUE.

HuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIECJIOBAHMS
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPHUIHOTO  CKPEIIMBAHUSI.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHne cuenieHns reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BHabl N3MEHYMBOCTH : HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBoMicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUYMHBI MyTaluii. MyTtareHHsie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKa: F'eHEaJIOrnUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACIEJICTBEHHOW IMPeapacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETHUKH B TIPEAOTBPAIICHUH U JICUCHUHU TeHETHICCKUX 3a00I€BaHUI YeJIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudopuaHoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meno3y, «BzaumoaencTBue auieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl pacCTeHUH, )KUBOTHBIX M uelioBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CLEIUIEHHOTO ¢ TojoM», «KapuoTtunbl yemoBeka M >KMBOTHBIX),
«Bugsl m3amMeHunBOCTHY, «MoaudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS H3MCHUIUBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapaT «Jpo3odunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moCceBHOM».



JlabopaTopHblie M NpaKkTHYecKHe padoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue | aHAIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaAeHHe CENEeKIUH U JTOMECTUKAIIMS.
VYyenne H. U. BapunoBa o neHTpax MpoUCX0kKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pACTeHU U KUBOTHBIX. OleHka 53KcTepbepa. bauzkopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBEHHBIN MyTareHe3 u mojiydeHue
NOJIMIUIOUIO0B. JIOCTHKEHUS CENIEKIIMU PACTEHUM, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHupoBaHne BBICOKONIPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  npodbimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. BauiioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lLleHTpbl NPOMCXOXKIEHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemuka M. @. FiBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTOuHblE KyJNbTYyphl H
KJIOHHpOBaHue», « KOHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOIOB M KOPHETIIIOMOB AUKUX (POPM U KYIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHXKEHHUSI CENEKIMU PAcTeHUH WU
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpennochiniKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOJONUHU. [lasieoHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JICTOMUCH, TEPEeXOaHble (HOPMBEI.
buoreorpaduyeckue: cxoacTo u paznuuue ¢ayH u Gaop MAaTEPUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl 3MOPHUOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX TyTeH y Bcex
OpraHU3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYHMBOCTH. [lOMymnsimoHHBIE BOJHBI M Ipeud
reHoB. M3oas1usi 1 MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl ¥ HIUOAIATITAIIUH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMONMM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuHalu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAs payalysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apobIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

M3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOIas gereHepaus,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus .
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprUCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX MTPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJICHUS ABOJIONHUNY», 00bEMHAS MOJEh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJekius «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX M pacTEHHi», Mojenb anmaukanus «llepekpéct
XpOMOCOMY», BIIa)KHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPEUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M NpaKTH4YeCcKUe PadoThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BUJIOB 1O MOPGOIOTHUYECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE TPEACTABICHUS O 3apOoXKIEHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BoMoIMU. HauanbHble 3Tamnsl
ouonornueckoi sBosronuu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickasg »pbl. lameosoiickas 3pa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHH, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ TnepuoApl: MaJICOr€HOBBIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KJIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO MuUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBJI€HUE, pacBET 1 BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMSA YeJIOBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKJAEHNN YeJIoBeKa. MeTtonsl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacneacrBeHHas H'3MEHYMBOCTD
U €CTEeCTBEHHbI 0TOOp. OOIIEeCTBEHHBI 00pa3 >KU3HU, WU3TOTOBIECHUE OPYIUM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHUSA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3uaTcko-amepukaHckas).  YepTbl  NPUCHOCOOJIEHHOCTH  MpeACTaBUTEsEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PacturenpHas kieTka», <«KHBOTHas  KJETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JlpeBnue moam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkue pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
n300pakeHUss KaMEHHBIX OpYAUH NEpBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuIa, KOJUICKIUusI «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTECHUII.

JlabGopaTropHble M IpaKkTHYecKUe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:KawIluas cpeaa.



DKoJorus Kak HayKa. 3aJaud ¥ pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(aKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XHUIIHUYECTBO, cuMOKMO3 U ero (opmel. Ilapasutusm, koomepaiusi, MyTyalausM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE TMOKa3aTeln
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. /[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUuU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacd€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miecTtBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
MpoCcTpaHCTBEHHAsA, Tpoduueckas (muimieBasi). Bunpbl-nomunantel. CBsi3u B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »sKocucreMe u
ouoreorneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHHU B HKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH d3KocucTeMBbI. [TumieBbie 1ienu u cetu. OCHOBHBIE
MOKAa3aTelM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJIOIMYECKHE NHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycToumBoCcTH dkocucteM. CoxpaHeHHE
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcdepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXMMHUUECKHE IUKJIIBI DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onocepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOIBI U YenoBeyecTBa. CoxpaHeHue 6uopazHnooOpasus
KaK OCHOBa ycToWuumBoCcTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
IPUPOJHBIMU PECypcaMu U MX UCIOJIb30BaHUe. JlocTuKeHUsT OMOJIOTHU U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnackuid.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreno3 BogoémMa», «ArporeHo3», «lIpuMepHbie
AHTPOIIOT€HHBIEC BO3/ICUCTBUA HA IPUPOAY», « BaxkHEeNIne HICTOYHUKH 3arpsA3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnias ouocheps»,
«®akTtopel  gerpaganuud  mouB»,  «llapHukoBelii  3ddexT»,  «DakTOpHI
pPaAMOaKTHBHOTO 3arps3HeHust Ouocdepr», «OOmas cTpykTypa Ouochepn»,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KOJIEeKIMU «buorienosy, « Bpeaurenu BakHEHIITUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUIA 1 )KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanun, W300paKEHHUS OXPAHIEMBIX BHJOB pPACTCHHH W
KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJWYuMe MOTUBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PpA3BUTHUA BHYTPEHHEH TMO3WLMH JUYHOCTH, MATPUOTU3IMA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIMX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00YyJaIOIIEToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4yeOHBIX M TMO3HABATEJIBHBIX 3a/lad, BBHIIOJIHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMHU YOEKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTU niepe; PonuHoil, ropioctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSTHUKAM MPUPOIBL,
IOCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIICHHE W
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH HapoaoB Poccnu;

4) 3cTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B pPa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAaHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUEe, COOJII0ICHUE TUTUEHUYECKUX MTPABUII M1 HOPM, COQTAaHCUPOBAHHBIN PEXKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
CoBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun W PeaTU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTPH UCTIOJIB30BATh MPHUOOPETAEMBIE TTPU N3YUCHUN OMOJIOTHH 3HAHUS
M YMEHMS OpH pEHIeHuHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHuCcTeM, Orochepsl);



AKTUBHOE HENPUATUE NEUCTBUH, IPUHOCALLIUX BPE OKPYKAIOLIEH IPUPOIHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHYECKOW KYJIbTYPBI,
OmbITa NEATENbHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IMPAKTHYECKON AEATEIIBHOCTH YKOJOTHUECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aUMOJECHCTBHS MEXY JIFOJAbMU U NMO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpPaHEHHUs IPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHWHW OWOJOTHYECKUX 3HAHUA B IEIAX
MOBBIIIEHUS OOIIEN KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA Ui aHalIu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBI0 TTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HMCIOJb30BAaTh OWOJIOTMYECKUE 3HAHMUSA IS
pelIeHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAaHHWE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe JJI1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYyUYAFOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (hakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaOIIMUXCSA, CIOCOOHOCTh  OOYYaIOMIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXKaTh:

OBiaanenne YHUBEpPCATbHBIMH y4eOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUYecKHe JeidCcTBUS:

CaMOCTOSITETIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCuUKaIliU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISITh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTpEeNeNATh I JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YIIbTaThl ICATEIHHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUCCKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B pacCMaTPHBAECMbBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJCIBHBIC CPEJICTBA JUIS MPEICTABIICHUS CYIISCTBECHHBIX
CBSA3¢ W OTHOIICHWH B M3y4aeMbIX OHMOJOTHMYECKHX OO0BEKTaX, a TaKkKe
MIPOTHBOPEYHMI Pa3HOro poja, BBISABICHHBIX B Pa3IMYHBIX HHOOPMAIMOHHBIX
HCTOYHHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIEACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATH U BBITIOJHATH PA0OTY B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHS

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHON JIESITEIILHOCTH,
HaBbIKAMU  pa3pelieHusi MpoOjieM, CHOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpEeTalliH, NPEeoOpa30BaHUI0 W TNPUMCHCHHIO B Yy4YEOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YUYCOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSIMHU U METOJIaMH,

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3ajJa4yd B 0Opa3oBaTeIHLHOU
JESTEIBHOCTH U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleH s, HAXOIUTh apTyMEHTHI JIJIS TOKa3aTeIbCTBAa CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHANIM3UPOBATh TIOJIYYCHHBIE B XOJE pEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMTyCKAIOIHUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
WH(OPMAITUIO Pa3IMYHBIX BUOB U ()OPM MPEACTABICHUS, KPUTUICCKH OIICHUBATH
€€ JTOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMOIB30BaHUS HWH(OOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MpPEICTaBICHUS
Oounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMbl, TAOIHILIbI, PUCYHKHU U
pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKHM W CHUMBOJIBI, (OpMYJbl, aOOpeBUATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJIMYECKHE  CpEACTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACcO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYX/IaeMOd Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINMOJIHEHUS MpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
Juanora Wid JUCKYCCHH);

pacmo3HaBaTh HeBepOajdbHbIE CpeacTBa OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI IpH pEIICHUU OMOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;

MPUHUMATh 1€  COBMECTHOM  JEATENIbHOCTHU, OPraHu30BbIBaTb WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOLIMI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBbIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOMX JICCTBUSIX W MOCTYIIKaX MO OTHOIICHHUIO K KUBOU IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0OPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
JEATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIeaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH DSPYIUIINH B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMHM  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PeQIICKCUU IS OIEHKH CUTYyalllH, BhIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh ce0sl, IOHUMAsi CBOM HETOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTbl APYIMX IMpPU aHaJIU3€ pEe3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynabTathl ocBoeHusi mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETALUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABJICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CaMmMOperyJisiiusi), YypOBHEBas OpraHU3alusl JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHON Ouonorun), 3akoHsl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 HeHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJAaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE YKUBBIX CUCTEM, MPOIIECCOB W SIBIICHUM, OpraHu3alusi U MPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIYKEHNE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YyJIbTATOB;



yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMpPEBpAIlEHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meko3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAJIbHOTO PpPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS JUISI OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEJpl0 oOecnieyeHus O€30MaCHOCTU CBOErO 3/I0POBbsl M 37J0POBbS
OKpPYXAaIOIUX JII0eH, COOMI0IEHNs HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosaoruu u OMOTEXHOJIOTUHI TUTSI PalMOHAIEHOTO
OPUPOIOTOJIL30BAHUS;

yMEHHE peliaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAHUS JJI MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJIHATH JA0OpaTOpHbIE U TPAKTHUYECKHE padOThI, COOIIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIC
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOIOrHYECKyr0 MHPOPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATUHHBIN armapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OUMOJIOTHMH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSl, TeHO(OHI, HBONIONUA, ABMXKYIIUE CHIBI ((PakTopbl) 3BOJIIOLUU,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYEeCcKas MupamMuia, OroreoreHos, onocdepa;



yMEHUE Wu3JlaraTb OHWOJIOTHYECKHE Teopuu (PBOJIIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIy HCCIeAYyeMbIMH BEIUYUHAMH, OOBSICHEHHE TIOJYYEHHBIX pe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIUN, NPOIYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa DHEPrUM B DKOCHUCTEMaX, AHTPOTOTCHHBIX HW3MEHEHUH B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOTC€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
MIPOLIECCOB M SIBJICHUM, JJISl NPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HA C 1EeJIpl0 oOecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKPYXAIOIIUX JIFOCH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU ISl PAlIMOHATBHOTO TIPUPOIOTIOIH30BaAHNS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MIEpEeHOCAa BEIIECTB U SHEPTUU B SKOCUCTEMax (LIEMU MUTAHUS );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYeCKue paboThl, COOII0IATh
mpaBmiIa nmpu pabote ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO COJEP’KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIK, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOMICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001mast OnoorMuecKyr0 WH(PpOpPMaIUI0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3ausl 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoiabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
) [IpaxTnueckas padora Ne 1 1 0.5 bubnuoreka [IOK
«Mcnonp30BaHNe pA3TMYHBIX METOJIOB MPH ' https://m.edsoo.ru/863e6122
W3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX | bubnuoreka [IOK
U3y4YEeHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boga u | bubmuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 bubmorexa HOK
https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
P patop . P bubmuoreka [JOK
6 «M3ydyeHne KaTalIuTHYECKON aKTUBHOCTHU 1 0.5
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpuMepe aMuiIa3bl WK
KaTaJia3bl)»
bu6mmoreka [JOK
7 I 1
YraeBozpL. JIunug! https://m.edsoo.ru/863e6870
b K
8 Hyxneunnossie kucnotsl. AT® 1 nomorexa LO

https://m.edsoo.ru/863e6d5c




I/ICTOpI/ISI 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak meiaocTHas )KuBasi CUCTEMA
CrtpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaGoparopnas padora Ne 2 «M3yuenue
PatopHa p . . bu6mmorexa [IOK
CTPOCHHS KIETOK PaCTEHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEnIi oM MIKDOCKOLOM Ha 0.5 https://m.edsoo.ru/863e6ff0
p p a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OIIMCAHUE
b K
12 OOMEH BEILIECTB WX META00IN3M nomorexa O
https://m.edso0.ru/863e766¢
13 doTtocuraTe’. XeMOCHHTES bubmorexa LOK
https://m.edsoo.ru/863e7¢98
bu6mmoreka [IOK
14 9 i1 00
HEPTCTHHUCCKII OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
kieTku. Muto3. Jlaboparopnast padota Ne 3
15 «Habmrogenne MuTO3a B KIIETKAaX KOHUYUKA 0.5 bubmorexa LHOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 buocunTes 6enka. Peakuus MmaTpuyHOTO bubmuoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e
bu6 K
17 Tpancnsnus — OMocuHTE3 OelKka nommotexa [0
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
18 H —
CIIICTOMHEIC (bOpMLI KHSHH BHPYCHI https://m.edso0.ru/863e7540
bubmmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bubmuoreka [JOK

20 Melios
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.

)1 OmnonotBopenue. JlabopaTopHas pabora 0.5 bubnuorexa [JOK
Ne 4 «M3yuyeHue cTpoeHUs MOJIOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOTIpEIapaTax»

bubmmoreka [{OK
22 WNHuBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436

o I'eHeTnka — Hayka 0 HaCIECTBEHHOCTH U bubnuoreka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86{2

4 3aKOHOMEPHOCTH HACIEAOBAHUS bu6moreka [IOK
MpU3HAKOB. MOHOTHOPUIHOE CKpEIIBaHKE https://m.edsoo.ru/863e8878

)5 JuruGpuHoe ckperuBaHie. 3aKoH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HacIe10BaHue MPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue Bu6orexa [IOK
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIbI
Ha FOTOBBIX MUKPOIIPENapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HaKoB, bubnuoreka [JOK
CLICIUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHunBOCTb. JlaboparopHas padota Ne 6.

)3 N3yuenne Moan(pukamoHHON 0.5 bubnuorexa [IOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psfa U BapUALMOHHOU
KpHUBOW»

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




HacnenctBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas pabota Ne 7. «AHanu3 | 0.5 bubnmoreka [JOK
MYyTalui y qpo30(HIbl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

30 ['eneTtuka yenoBexa 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
PesepBubIit ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTh U UI3MEHYUBOCTh 1
OPraHu3MOBY

32 Ceneknus Kak HayKa M TIpoIiecc 1 bubmmorexa [TOK

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

13 MeTobl M TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak oTpacib NPOU3BOIACTBA 1 Bubnmorexa [IOK

https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KonuuecTBo 4yacoB DJIeKTPOHHbIE
uudpoBbIe
Nen/m | Tema ypoka Konrpoabnbie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
N bubnuoreka [JOK
1 DBOJIIOIHUS U METOBI €€ H3yICHHUS 1
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTus npeactaBieHuil 00 | bubnuorexa [JOK
HBOIIOLAN https://m.edsoo.ru/863e9570
3 MukposBontonus 1 Bubnmorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomymsimus kKak JIeMeHTapHas eIUHUTA
4 BHIa U dBoJtonnu. JlabopaTopHas pabora | 0.5 bubnuoreka [IOK
Ne 1 «CpaBHeHUE BUIOB 110 ) https://m.edsoo.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBKymue cuitbl (3JIEMEHTapHBIC | bubnuoreka [IOK
(haKkTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0Op ¥ €10 GOPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBoIOIUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa | 0.5 bubnunoreka [JOK
Ne 2 «Onncanue npucrnocoOIeHHOCTH ’ https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEILHOTO
XapakTepa»
bubmmoreka [JOK
8 HampaBnienus 1 myTH MaKkpOd3BOIIOIHUH 1

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




9 HeobOpaTumocTs 3BOTIOIUMN
10 Hcropus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
1 ['MnoTe3bl NPOUCXOXKACHUS KU3HU HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5ab
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTrueckas padota Ne 1 «M3yuenne 0.5 bubmorexa HOK
g https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTAaTKOB PACTCHHM U
JKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubmuorexa [JOK
MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuibl (hakTops) bubnuoreka [IOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJNH 3BOJIIOLIMH YEIOBEKA
13 YenoBeueckue pachl U IPUPOIHBIC bubnuoreka [JOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHHUE U Pa3BUTHE KU3HU HA
3emiie»
20 DKoJIoTus Kak HayKa
)1 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bubnunoreka [JOK

(baxTopsl

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




Abunotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdoorndeckue
0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT

bubmmorexa [IOK

22 0.5
oOutanusy. Jlaboparopnas padota Ne 4. https://m.eds00.ru/863eb10e
«BnusiHuE cBETa Ha POCT U Pa3BUTHE
YEpEeHKOB KoJeycay»
b K
23 buoTtnyeckue GakTopsl nommorexa 110
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKHI
24 nonymsituu. [Ipaktudeckast pabora Ne 2 0.5
«IToIcYET IIIOTHOCTHU MOMYJIALMI pa3HbIX '
BHJIOB PACTEHUI»
bub OK
25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3 nomorexa I
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) buomorexa OK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
. bu6mmoreka [IOK
27 Dxonoruueckue nupamusl. CBoMCTBa
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimobdanpHas s3kocucTemMa bubnnoreka [JOK
3emiin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnnoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onochepe 3emiu
3 CocymiecTBoBaHUE MPUPOBI U bubnunoreka [JOK

YCI0BCYCCTBA

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




34 PezepBHblii ypok. O000IIEHNE TEMBI

<<C006HleCTBa " 3KOJIOIT'MYCCKUEC CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34

2.5




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpOBaHHOCTH 3HAHUM O MECTE€ U POJU OUOJOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAY4HOIO
MHPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKLIHOHAIBHONW TI'PaMOTHOCTH

YCJIOBCKA I PCIICHUA J)KU3HCHHBIX 3a1a4

YMeHHne packpbiBaTh COJEp)KaHWE OWOJOTHYECKUX TEPMHUHOB |
TTOHSATHMN: )KU3HB, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIIECTB U
MpEeBpAIllEHUE SHEPTruM), roMeocTa3 (caMoperyssuus), ypOBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKITHS),

HACJICACTBEHHOCTh, H3BMCHYNUBOCTL, POCT U Pa3BUTUC

YMenune — uwznmaraTh ~ OWOJOTHMYECKHME  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mengens, T. Moprana,
H.M. BaBunmoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
MPOUCXOXKACHHUST  KyJIbTYpHBIX  pacteHudi H.M.  Basuiosa),

OIIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHUE KMBBIX CHUCTEM, IIPOLECCOB U ﬂBJ'IeHHfI;
opranusanuvsa MW IHIPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKAY
HCCIICAYCMBbIMHU BCINMYMHAMMH, 00BICHEHHE IMNOJTYYCHHBIX
pe3yIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ u
3dKOHOB; YMCHHC [€JIaTb BBIBOJbI HA OCHOBAHUHU IIOJTYUCHHBIX

pEe3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC IIPU3HAKU BHUPYCOB, KIICTOK
IMPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mponueccoB oOMeHa BCIICCTB H
IMPpEeBpallCHUA SHCPIrUu B KIICTKE, q)OTOCI/IHTGSa, MMIACTUYCCKOIro M

OHEPTCTUYCCKOTI'O O6MeHa, XCMOCHHTCE3a, MHUTO3Q, MCﬁOSa,




OIINIOAOTBOPCHUA, Pa3sMHOXKXCHUA, HHIUBUAYAJIbHOTO Pa3BUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue TNpUMEHSATh TOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, I MPUHATUS MPAKTUUECKUX
pelieHuid B TOBCEJHEBHOM JKM3HM B ILEISIX OOECICUECHHS
0€30MaCHOCTH CBOETO 3JI0POBbSl M 3/I0POBbSI OKPYXKAIOIIUX JIFOJIEH,
COOJIIO/IGHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKaIOIIEH
NPUPOTHON cpesie; MOHMMAaHHE HEOOXOAMMOCTU HCIOJIb30BAHUS
JTOCTH)KEHHH COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paloOHaJIbHOT'O NPUPOAOIIOJIB30BaAHUS

Ymenue peuiatb SJICMEHTAPHBIC I'CHCTUUCCKUE 3aJadd HAa MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUE, CLUCIINIICHHOC HACJICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6PI/I}IHOFO CKpCHIUBaHU A JUIA npeackazanusa

HacCJI€OOBaHU ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHYeCKue paboThl,
coOmtoaaTh mpaBuia Npu paboTe ¢ y4eOHbIM U J1TAOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4YECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEp)KaHMs, BKIIOYAIONIYI0 IICEBAOHAy4YHbIE
3HaHUS W3 PA3NUYHBIX HCTOYHWKOB (CMMU, HayuHO-TOTyJsSpHBIC
MaTepHasbl); 3TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBAHUNA B

OHOJIOrMH, MEIULIMHE, OMOTEXHOJIOT I

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
0000111251 6MOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX HCTOUYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUHHBINA alrapar OuoJIorun

11 KIIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

ChopMupOBaHHOCTh 3HAHUI O MecTe U POJIM OMOJOTMU B CHUCTEME
HAay4HOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHUPAa M Hay4dyHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA I PCIICHUA ) KU3HCHHBIX 3aJ1a4




YMeHune packpbiBaTh COJEp)KaHHE OUOJOTUYECKUX TEPMUHOB U

MOHSITHH: BU/[, IOITYyJIALUA, I‘GHO(I)OHI[, OBOJIIOLIMUA, ABWIKYIIUC CHIIBL

(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOTIEHHOCTD OPraHu3MOB,
BUA000pa3oBaHNe,  DKOJOTHMYECKHEe  (PaKTOpBl,  DKOCHUCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHEI, PCAYLCHTEI, oernmn IIMTaHUA,

9KOJIOTUYECKasi MUpaMuIa, OMoreoreHo3, buocdepa

YMeHune u3naratb OMOJIOTHYECKUE TEOPHH (IBOTIOMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoanus
[JIaBHBIX HampaBieHui u myteil sBomounu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), omnpenensiTb TpaHUIBI UX

IMPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAyYHOTO II03HAHUS B OHOJIOTHH
(Habmro/IeHNe W OTHMCAHHE JKUBBIX CHCTEM, MPOIECCOB U SIBJIICHUIA;
opraHu3amsi ¥ TPOBEACHHE OWOJOTUYECKOTO OKCIICPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bl;  BBISIBJICHUE  3aBHCUMOCTH  MEXIY
HCCTIEAyEeMBIMU BEJINYMHAMHU, 00BACHEHHNE TTOJTy4EHHBIX
pe3ylnbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TIOHSATUH, TEOpPHH U
3aKOHOB; YMEHHE JieJaTh BBIBOJIbI HAa OCHOBAaHWU TOJYyYEHHBIX

pe3ynbTaToOB)

YMeHue  BBIAENATH  CYIIECTBEHHbIE  TNPU3HAKU  CTPOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHJIOB, NOMYJISLIUN, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOTeOIleHO30B U  IKOCHCTEM;
OCOOCHHOCTH  TMPOIIECCOB  HACJIEACTBEHHOM  HM3MEHYMBOCTH,
€CTeCTBEHHOT0 0TOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (DaKTOPOB Ha OPraHU3MBL,
nepeHoca BEUIECTB W IOTOKa DHEPTMM B HKOCHCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHH B HKOCHUCTEMAax CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IIUKJIOB B 6Hoc¢)epe

YMeHHe [NpUMEHATh HOJY4YEHHbIE 3HaHUS I OOBSCHEHUs
OMOJIOTUYECKUX MTPOLIECCOB U SIBJIICHUH, Ul IPUHATHS IPAKTUYECKUX
peleHnii B TOBCEJHEBHOM KM3HM B LeIAX oOecredeHus
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbS OKPYXAIOIIUX JIOJAEH,
COONIONICHUsT HOPM TIpPaMOTHOTO TIOBEJCHUS B  OKpyXaromei
HOPUPOIHOIN cpeze; MOHMMaHWE HEOOXOJAWMOCTH HCHOJIb30BAHUS
JOCTIDKEHUH  COBpEMEHHOM  OHMoNoruum  Juis  palMOHAIBHOTO

IpHUPOAOII0JIB30BAHUA




YMeHue penars 3JIeMeHTapHbIe OUOJIOTHUECKUE 3a/1a49H, COCTABIISTh

CXEMBI IIEPEHOCA BELIECTB U SHEPTUH B 3KOCUCTEMAX (LIETIH TUTAHUS)

YMeHue BBINOJHATH JTa0OpAaTOpPHBIE U TPaKTUYECKHE pPadOTHI,
coOmoaTk mpaBwia Mpu paboTe C Y4eOHBIM U J1a0OPATOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OIICHUBATh ¥ MHTEPIIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOIO  COJEpPXKAHMS, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUS W3 Pa3NUYHbIX HCTOYHUKOB (CMMU, HayuyHO-mOMysipHBIC
MaTepuabl); pacCMaTPUBATh TJI00ATbHBIEC SKOJIOTUUYECKUE MTPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue cozaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00006112351 6MOJIOTHYECKYIO HH(OPMAITUIO U3 HECKOJIBKUX HCTOUYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSA TN HBINA arrmapar OHOJIOrNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mpupone. Ponp Ouosiornn B (opMHUpOBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Mertoapl IO3HAHUS KHUBOW TIPUPOJBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIHCAHUE,
U3MepeHue, KiaccuUKaius, MOJCTUPOBAHHE, CTaTUCTUYECKas oOpaboTKa

JTAHHBIX)

JKuBrle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cucteMsl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouosnorun. CoicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU opraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHW3MEHHBIN, TOMYISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKpOd3JeMeHThl. Boga u MwuHepanbHble BemecTBa. DyHKIMM BOJIB U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
HesamenuMple ¥ 3aMEHUMBIE aAMHUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYpPBI OCITKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPHYHAS, TPSTHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa O€iKOB. buonormueckue
GbyHKIMH OENKOB.

depmeHThI — OMoJIoTHYecKrue Katanu3aTopbl. CTpoeHne (pepMeHTa: aKTHUBHBIN
HEeHTp, cyOcTtpaTHas crneuuduuHoctb. Kodepmentsl. Butamunpl. Otianuus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

33

VYraeBoibl: MOHOCAXapuIsl (III0K03a, prubdo3a U 1e30KCHpr003a), Aucaxapubl
(caxapo3a, J1aKkTo3a) W MoJMcaxapuabl (Kpaxmal, TJHMKOIeH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl:  TPUTIMLEpHUAbl, cTepousl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHbIe cBolicTBa. buonormdeckue ¢ynkuuu nunuaos. CpaBHEHHE

YrijieBo0B, OCJIKOB U JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU
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Hyxneunossie kucnorsr: JIHK u PHK. HykitieoTnisl — MOHOMEpBI HyKJIIEMHOBBIX
kucnot. Crtpoenue u ¢ynkmuu JIHK. Crpoenwe u ¢ynknumn PHK. AT®:

CTpoeHHUE U (PyHKIUU

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopusi. MeToapl M3ydeHuUs KIETOK

3.6

Knetka xak nenoctHas xuBas cucrema. OOiue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHass MeMOpaHa, Mojnekynbl JJHK kak reHernyeckwii ammapar, cucrema

cuHTEe3a Oerka

3.7

Tunsl k1eTok: sykapuoTudeckas u npokapuotuieckas. OcoOEHHOCTH CTPOEHUs
npokapuoTHueckoi kieTku. Kierounass crenka Oakrtepuil. CrpoeHue
JYKapUOTHYECKON KiIeTKHM. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAJIMKC, UX
¢yakmu. [Tna3marndeckas MemOpana, e€ cBoiictBa u pynkiuu. L{utornasma u
e€ opra”ouapl. OgHOMEMOpaHHbIE OPraHOMBI KJIETKH: SHIOIUIa3MaTHYecKas
cetb (OIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJIpUH, TutacTHabl. [IponcxosxieHrne MUTOXOHIPUI U IIaCTU/L.
Buner mnactun. HememOpanHble opraHouIpl KJIETKU: PUOOCOMBI, KIIE€TOYHBIH

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUIOB KIETKU. BriroueHus

3.9

SAnpo — perynsTopHbld 1eHTp KieTku. CTpoeHHE siapa: saepHas 000JI0YKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

H(I/BHGI[GSITCHBHOCTB KJICTKHU

4.1

OOmeH BemecTB, WM META00JU3M. ACCUMIIIAIMS (TUIACTUYECKUNA OOMEH) W
JTMCCUMWIALIUS (SHEPreTUYeCKUd 0OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
MeTrabosim3ma. Tunel oOMeHa BemecTB: aBTOTPO(HBINA 1 rerepoTpodHbIii. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

4.2

®ortocunrtes. CBeroBas U TeMHOBAas Pa3bl poTocuHTe3a. Peakiuu GoTocunresa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TMOBBIIICHUS €rO
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIOIIUe OakTepuu. 3HAYeHHE XeMOCHHTEe3a JUis

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OOMEH B KIIETKE. Pacmierienue BCIICCTB, BbLIACICHHUC H
AKKYMYJIIMPOBAHUEC OSHECPIruh B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BUBI. KI/ICJ'IOpO,Z[HOC OKHCJICHHC, UM KJICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUIECKOTO 0OMeHa




4.4

Peakium marpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JJHK.
Peanu3anus reHeTnueckoil nHpopManuu B KIeTke. [ €eHeTUYECKUil KO U ero
cBoiicta. Tpanckpurnims — matpuunbsiii cuate3 PHK. Tpaucsmus — buocuntes

6enxa. KogupoBanne amuHOKHCIOT. Posib prbocom B OrocuHTe3e Oenka

4.5

Hexnerounsie ¢opmsl xu3Hu — BUpychl. Vctopus otkpeitus Bupycos (/1.U.
NBanoBckmii). OCOOCHHOCTH CTPOCHHUSI W IKH3HEICSITEIHLHOCTH BHUPYCOB.
Bakrepuodarn. bone3nu pacreHWi, XKMBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynoznedunura yenosexka (BUY) — Bo3dyaurens CITNda.

[IpodunakTrka pacnpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1uki, wid >KU3HEHHBIM HHUKIT KieTku. WHTepdaza u mMuTos.
[Ipoueccel, nporekaromue B uHTEepdasze. Permkanus — peakuus MaTpUUHOTO
cunte3a [IHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JluniouHBIH W TAlUIOWIAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XpOMaTHIBI.
[uTonornyeckue OCHOBBI PA3MHOXKEHHS W WHAWBHUIYaJbHOTO Ppa3BUTHUSA
OpraHu3MOB.

Henenne xnetkn — muro3. Craguu muto3a. [Ipomeccsl, nmpoucxonsanye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe M 1moJioBoe. Buuer Gecrosoro
pa3MHOXEHHS: JCJICHHWE HaJBOE, IMOYKOBAHHE OIHO- W MHOTOKJICTOYHBIX,
ciopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOYKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTINYKS OT OECIOJIOrO.
Meiio3. Craguum wmeio3a. Ilpouecchl, mpoucxosniue Ha CTagusx Meiosa.
IToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonorndeckuii cMmbicii U

3HaYECHUE MeNo3a

54

I'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TomoBbie
JKeJe3bl: CeMEHHUKH U AnYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK —
rameT (CrepMaTo30u/I, SIIeKIeTKa) — cliepMarorenes u ooreie3. OcoOEHHOCTH

CTPOCHHUA SIUIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(3MOpuorenes). Jtanbl SMOPUOHATIBHOTO PAa3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHes. IloctamOpuonansHoe pa3sutue. Tumbl
NOCTAMOPHOHANIBHOTO Pa3BUTHSL: MpsIMOE, HenpsiMoe (JIMUMHOuYHOE). BrusiHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIE
YPOJCTBA.

Poct u pasButue pacreHuil. OHTOTE€HE3 LBETKOBOI'O PACTEHMS: CTPOCHHE

CCMCHHU, CTaITUN PA3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPIraHN3MOB

6.1

IIpenmer u 3amaum renetuxu. Mcropus pa3sButus reHeTuku. Briaa poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl TEeHETHUKU
(THOPHUIOIOTHYECKUH,  IMTOTCHETUYCCKUH,  MOJICKYJISIPHO-TCHETUYCCKUH).
OcHOBHBIE '€éHEeTHUECKHE TIOHSTHSA. | eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, ycTaHOBJIeHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [IpaBuwio JOMUHUpOBaHUsSA. 3aKOH PACIICTUICHUS TPU3HAKOB.
I'unioresa ynctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpenyMBaHie. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUSI PU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JUTHOPHIHOTO CKpENIMBaHUS. AHAITU3UPYIOIIEE
ckpenuBanue. Vcrnonp30BaHME — AHATU3UPYIOMIETO  CKPENIMBAaHMUS IS

OTIpeJIeNIeHuUs] TEHOTHIIa 0COON

6.3

CuerieHHOe Hacnen0BaHue npu3HakoB. Pabora T. MopraHna no crerieHHOMY
HacleIOBaHUIO TeHOB. HapylieHue cuemsieHus TeHOB B pe3ynbTare
KPOCCHHIOBepa. XpPOMOCOMHAas TEOpHsI HACIEACTBEHHOCTH. I eHeThueckue
KapTBhl.

I'enernka mosa. XpoMOCOMHOE OIpEAeieHrne MoJia. AyTOCOMbl U TOJIOBBIE
XpoMocoMBbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

H3menurnBocTh. BUIBI H3MEHUMBOCTH: HEHACNIEACTBEHHAs M HACJEACTBEHHAS.
Pone cpembl B HEHaclHeACTBEHHOW  HM3MEHYMBOCTH. XapaKTEPUCTHUKA
MOIU(GUKAIIMOHHOW HW3MEHYMBOCTH. BapwalMoHHBIA psii W BapHallMOHHAS
kpuBas. Hopma peaknum mnpusHaka. KonwdecTBEeHHBIE M Ka4eCTBEHHBIC

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, HWJIKM TCHOTHIIMYCCKasA, HU3MCHYHMBOCTD. KomOnnatnBHas
W3MEHYMBOCTh. Melo3 W I0JIOBOM nmpooecc — OCHOBa KOMOHMHATUBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. Knaccmbnxaum[ MYTaHHﬁ:
T'CHHBIC XpPOMOCOMHBLIC, TCHOMHBIC. YactoTau IMPUYHHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJIOTMYECKUX pAaoB B HaCHeI[CTBeHHOﬁ HU3MCHYNBOCTHU

H.N. BasuioBa

6.6

I'enernka denoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI T€HETUKH
YeJI0BEKa: TeHEAIOTUYECKUH, OJM3HELIOBBIH, LUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJEKYIsIpHO-reHeTndeckuil. CoBpeMEHHOe OIpe/ieeHue
TEHOTHUIIA: IOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHUE, B TOM YHCJIE C
nomoinbto I1IP-ananu3a. HacneacrBenHble 3a00fieBaHMs 4eJIOBEKA: T'€HHbIE

60J1€3HM, O0JIE3HU C HACJIEACTBEHHON MPEPACIIONI0kKEHHOCTHIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKUEe W Te€HEpaTHBHbIE MyTalMH. [IpUHIMITBI 3J0POBOTO
06p333 KHU3HHU, AUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKHUX
00JIe3HEH. Menuko-reHeTu4ecKkoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MCI[I/IIII/IHCKOﬁ FCHCTUKU B MNPCAOTBPAIICHHU MW JICHCHHUM TI'CHCTUUYCCKUX

3a00JI€BaHUI YETOBEKA

7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

Cenexkuus kak Hayka M Ipolecc. 3apoKICHUE CEJIEKIUU WU JOMECTUKAIUS.
71 VYuenne H.M. BaBwioBa 0 IeHTpax NPOHMCXOXKIEHUS M MHOT000pasus
KYJIbTYPHBIX pacTeHuH. LIeHTpbl MpOUCX0KIeHUS JOMAIIHUX >KMBOTHBIX. COpT,

nopoja, TaMM

CoBpemMeHHbIE METO/bI celeKInUu. MaccoBbli M1 MHAMBUIYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHHi U *KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpernuBanne — WHOpuauHT. Yuctas nuHusa. CKpenuBaHWE YHCTHIX JTHMHUH.
7.2 Teteposuc, wiu rubpuHas cuiia. HepoacTBeHHOE CKpelnBaHne — ayTOPUINHT.
Otnanénnass rubpuauzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJIYYCHHUE TOJUILIIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, KUBOTHBIX H

MHKPOOPTraHU3MOB

buoTtexHosoruss Kak OTpacib MPOU3BOJACTBA. [€HHAs MHKEHEPHUs. OTarbl
co3manus pekomOuHantHOM JIHK wm Tpancrennsix opranmsmoB. Kierounas
73 nmxeHepusa. Kierounble KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXKECHHE
' pacrenuii. KioHMpoBaHWE BBICOKONIPOJAYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX
OpPraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npodiembl. [MO — reHeTH4ecKu

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS

1 DBOMIOIMOHHASA OHOIOTUS

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  3Boouud.  [lajgeoHTOIOrMYECKHE:  MOCIIENOBATEIBLHOCTD
HOSIBJICHUSI BUJIOB B MaJE€OHTOJIOTMYECKON JIETONHCH, NMEPEeXOAHbIe (OPMBI.
1.1 buoreorpaduueckue: cxonctBo M paznuuue (ayH U (GIOp MaTepuKoB U
OCTPOBOB. DMOpPHMOJIOTHYECKHE: CXOJCTBA M pasinyusi SMOPHOHOB Pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKUE:  T'OMOJIOTUYHBIE,

AHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBbI. MOJ'ICKyJBIpHO -




OHMOXMMHUYECKUE: CX0JACTBO MCXaHHM3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTa0O0JIMYEeCKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomoronHass  Teopuss Y. Jlapsuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBHMKYIIME CHIIBI SBOJIONWU BUAOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOKEHHE ITPU OrPAHUUYEHHOCTH PECYPCOB, HEOTIPEICTEHHAS U3MEHYUBOCTb,

00opn0a 3a CcyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBosonuu (CTD) u OCHOBHbIE €€ TOJIOKEHUSI.

MuxposBomtonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuibl ((pakTophl) SBOJIIOLMUA BHIOB B Npupoae. MyTalMmOHHBIN
npouecc U KOMOMHATUBHAS W3MEHYUBOCTb. [[OMynsiiMOHHBIE BOJIHBI U JIped
reHoB. M3onsauusa u murpamus. EcrecTBeHHbIN 0TOOp — HANpaBIsOLIMM GakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT, OPraHM3MOB Kak pe3ynbTaT 3Bojouuu. Ilpumeps
MPUCTIOCOOTIEHUH y OpraHu3MOB. ApoMOpG 036l B UIMOATATITAITUH.

Bun wu  BumooGpazoBanme. Kputepum Buga.  OcHOBHblE  (OpPMBI

BH1000pa3oBaHus: TeorpaudecKoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DPopmbl  dBOMIONUM:  (uIeTHYECKas, JAUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BotonMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKICHMM KU3HU. HaydHble rumoTess
BO3HUKHOBEHHUS >KM3HU Ha 3emie: abuoreHe3 M mHaHCHepMus. XUMUYecKas
SBOJIIONMS. OKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOW OSBOJIOIUH.
Hauanpabie sTansl Ouonoruveckoit sBosmonuu. ['umoresza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emiie mo spaM u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MepuoIbl: KEMOPHICKHUH,
OPJIOBUKCKUW, CUIYPUICKUN, JE€BOHCKUH, KaMEHHOYTOJbHBIM, MNEPMCKUMN.
Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickass »spa W €€ mepuojabl: NAICOrC€HOBBIN, HEOI'C€HOBBIMH,
AQHTPONOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa U Te0JIOTMYECKUX MPOLECCOB.
OCHOBHBIE ATAIbI YBOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MUpPa. APpOMOP(O3bI
y pacTeHui U KUBOTHBIX. [losiBIEeHUE, pacuBeT U BbIMUpPAHUE TPYMN >KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKoro Mupa KaK OTpaKCHUC 3SBOJIFOIHU. OcHOBHBIC

CUCTCMATUUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBoIONMS YesloBeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHU O
MIPOUCXOXKICHUU YelloBeKa. MeToabl m3ydeHus aHTpororeHe3a. CxoacrtBa u
pa3uyms YyeloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YEeTIOBEKA.

JBwxymie cuitsl (pakTopbl) aHTpornorenesa. HacnencrsenHas N3MEHYHBOCTD U
€CTeCTBEHHBIH 0TOOp. OOLIECTBEHHBI 00pa3 JKU3HU, MU3TOTOBJICHHE OPYAUi

TPy[a, MBILICHHUE, PEYb

2.5

OcHOBHbBIE CTaAMM U BETBHU 3BOJIOLUHU YEJOBEKA: aBCTPAJIONUTEKH, YernoBek
ymenslid, YemoBek mnpAMoxondmui, YenoBek HeaHIEpTanbCKuil, Yenosek
pazymHblid. Haxoqku uckonmaembIX OCTaHKOB, BpeMsl CYIIECTBOBAaHUS, 00IacTb

pacrpocTpaHeHusi, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HH, OPYAUs

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €EBpPOIIeOUIHAs (eBpa3uiicKas),
HErpo-aBCTpajouaHasl  (PKBaTOpHalibHAasg),  MOHroJlouaHas  (a3MaTcKo-
aMepuKaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEACTABUTENICH UYETOBEYECKUX
pac K ycinoBHsIM cymiecTBoBaHMs. EnmHCTBO wenoBeweckux pac. Kputuka

pacusma

Oprasu3Msl ¥ OKpyKaromias cpeia

3.1

DKOJIOTHSI KaK HayKa. 3ajayd W pasjelibl 3KOJOTUH. MEeTOIbl 3KOJIOTrHYECKUX
ucciaeAoBaHUN.  DKoJlorMdeckoe  MupoBo33peHue.  Cpeapl  oOuTaHUA

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  dakrtopel. Kimaccuduramus dKojgorudeckux — (GaKTOPOB:
abuoTHyecKre, OMOTHYECKHE W aHTPOINOTreHHbIC. JlelicTBHE 3KOJIOTHYECKHX

(hakTOpOB Ha OPTaHU3MBbI

3.3

Abuotuueckue (akTopbl: CBET, TEMIEpaTypa, BIAXKHOCTb. POTONEPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K JCMCTBUIO a0MOTUYECKUX (DaKTOPOB.

buonornueckue PUTMBI
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buotnueckue dakropsl. Bunsl 6MOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS,
XMUIHAYECTBO, MMApa3uTU3M, MYTYalIu3M, KOMMEHCAIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HA4YeHHE OHOTHYECKHX

B3aUMOACUCTBUI 11 CymeCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHYECKHE XapaKTCPpHUCTUKHU MOIYyJIAnH. OcHOBHbBIC IMoKa3aTcjiin
MomyJiiuu: 4YruCJICHHOCTL, INIOTHOCTBb, POKIAAEMOCTb, CMCPTHOCTBb, IMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBA,
MPOCTPaHCTBEHHAsA, Tpodudeckas (mumieBas). Buapl-nomMmuHaHTel. CBS3U B

OHOIEHO3E

4.2

Okojoruueckue cucrembl (dkocuctembl). I[lonstue 00 »skocucrteme u
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: HPOAYLEHTHI,
KOHCYMEHTBI, penyueHThl. KpyroBopoT BelIeCTB U TIOTOK OJHEPrUd B
akocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU YKOCUCTEMEI. [IHIeBkIe memnu u
cetu. OCHOBHBIE TIIOKAa3aTeJM HAKOCHCTEMBbI: Ouomacca, HIPOAYKLHS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBoICTBa

9KOCHUCTEM: YCTOMUYMBOCTb, CaMOperysanus, pazsutue. Cykieccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCHUCTEMBI. ATpOSKOCHCTEMBI. Ypb603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpazue xkak Qakrop ycroWumBoctH dKkocucteM. CoxpaHEHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.W. Bepnanckoro o Ouocdepe. ['panunpl, coctaB M CTpPyKTypa
ouocdepsl. Kuboe BemecTBo u ero ¢yHKuu. OcoOeHHOCTH OMOchepbl Kak
r100aNbHOM 3KOCUCTEMBI. J[MHaMUYecKoe paBHOBECHE M OOpaTHas CBs3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHYECKHE ITUKIIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTh OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B O6uochepe 3emiin. AHTpOINIOTeHHBIE M3MEHEHUsI B Onocdepe.
I'moGanbHBIE YKOJIOTHYECKUE TPOOIIEMBIL.
OcHOBa palnMOHAIBHOTO YIPaBICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIb30BaHUC. Z[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IIpUpPOabl
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