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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MEIX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOKEHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYILIECTBOBaHMS 4esjoBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruu nAaé€T TMpeNCTaBleHHWEe O IeNsIX, 00 oOIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYyYarOUIUXCS CpEeACTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpY, pacOpeielieHHue I0 pa3fenaM Hu  TeMaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcs.

B nmnporpamme mno OuONOrMHM TakKe YUMTBIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATEIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHb) pea30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpase >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[TosTOoMy Hapsay ¢ M3ydeHHEM OOIIEOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[eJecCO00pa3HOro MOBEICHUS B OKpYy)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHON AESATETLHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus
YCIIOBUM TSI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1au MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (OpPMHUPOBAHHE Yy  OOYYAIONMIUXCS



CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorus Ha ypoBHE cpemHEro oOmEero oOpa3oBaHUsl 3aHMUMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (opMHUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, pacliupseT U 000OLIaeT 3HAHUSA O KUBOM Mpupone, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTHYECKOTO MBIIICHUS, [IEHHOCTHOTO OTHOIICHUSI K dKUBOW MPUPOJIE
U YEIJIOBEKY.

bonpiioe 3HaueHHe OMOJIOTHUS UMEET TAaK)Ke JJI PEIICHHS] BOCIIMTATEIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHEro oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuatomuxcs. M3yuenue 6monoruu odecreunBaeT yciaoBus Aisi GopMHpOBaHUs
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM Y4YEOHOTo MpeameTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OMOJIOTHH.

OTt60p conepkanus yuyeObHoro npeamera «buosorus» Ha 6a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPa3HOro0 MOJX0/la, B COOTBETCTBHH C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTUYecKou aestenbHOCTU. Ocob0e MECTO B ITOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOJIOrHYecKoro oopa3oBaHusl.

CrpyKTypupoBaHHE COJEp)KaHUsl Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX MKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buoiorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«DBOIOIUS KUBON NPUPOJBI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHMH
UCIIOJIb30BaTh ATH 3HAHUS A TPAMOTHBIX JIEHCTBUH B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

JlocTkeHne 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl 3HAHMA O OMOJOTHYECKUX TEOPHUSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
UIst (POPMUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YaIOIIMXCA TO3HABATENbHBIX, MHTEIICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJVISIIOB, WJEH M TOJXOJIOB K H3YUYEHHUIO >KHUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTaHOBJICHHE Yy oOOy4aroumxcs oOmeld KyJIbTypbl, (YyHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU U ONbITA, IMOJYYCHHBIX MpHU
M3yYE€HUU OHOJIOTHH;

dbopmupoBaHue y OOydYarOUIMXCAd YMEHUW WJUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTU IMO3HAHUS YEJIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHUS K HEH, COOMIOICHUS STUYECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IEHHOCTH OWOJOTUYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHUN B MOBCEIHEBHOM KU3HU
JUISL OLIEHKH TIOCIIEACTBUM CBOEH JESATEIBHOCTH IO OTHOLIEHUIO K OKPYKAKOLIEH
cpeae, COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHME U  COOJIIOJCHUE  MeEp
npodUIaKTUKU 3a00JIeBaHUH.

B cucreme cpennero oOmero oOpa3zoBanus «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0s3aTENIbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
cocTaB IpeaMeTHOU obnacTu «EcTrecTBeHHO-HAYUHBIE IPEIMETHDY.

Jlns  wm3ydeHuss OwWojormd Ha 0a30BOM ypPOBHE CpEIHEro OOIIero
oOpazoBanus oTBoautcs 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11
kiacce — 34 gaca (1 yac B Henento).

Peanuzarus nmporpammel 1o 6uojioruu 10 — 11 kmaccer (0a30BbIi YPOBEHB)
OCYUIECTBJISIETCS] C IPUMEHEHUEM JTA00PATOPHOTO 00OPYAOBAHMS LIEHTPA
o0pa30BaHUsI €CTECTBEHHO — HAYYHON M TEXHOJIOTHYECKOM HAMpaBIEHHOCTEN
«Touxka PocTa».



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (QOpMHPOBAHMM COBPEMEHHOW HAyYHOW KapTHUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronbsl NO3HaHUS JKUBOW NOpHUpPOAbl  (HAOMIOJEHHE, SKCIEPUMEHT,
ONHMCAaHWE, U3MEpPEHue, Kiaccu(puKalus, MOACIUPOBAHUE, CTATHUCTHYECKAs
00paboTKa JIaHHBIX).

JdemoHcTpanuu:

IMoptpersl: Y. Hapsun, I'. Mennens, H. K. Konbnos, JIx.Yorcon wu
@. Kpuk.

Tabauibl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHMe pPa3IMYHBIX METOJOB IIPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeaIMET HW3Y4YEHUsT OHOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJICKYJSIDHBIM,  KJICTOYHBIM,  TKaHEBBIA,  OpPraHU3MCHHBIN,
MONYJISIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOTCOIICHOTHICCKHM ), OMOChEpHBIT.

JlemoHcTpanuu:

Tabmauib! 1 cxeMbl: «OCHOBHBIC TTPU3HAKH KU3HI», «YPOBHU OpraHU3aIlluN
YKUBOU IIPUPOIBI».

Ob6opynoBanue: Moaens MoJekybsl JJHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KIIETKU. XHUMHUUYECKUE DJIEMEHTBHI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHBIE BEILIECTBA.

DyHKIUM BOJBl M MHUHEpPAJbHBIX BEIIECTB B KieTke. [lognepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmeHTsl — Oumonoruueckme Kartammszatopel. CrTpoenme (depMeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuu@uyHoctb. KodepmenTsl. ButamMuHbI.
Otnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIU3aTOPOB.

VYrneBonapl: MoHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
nucaxapunpl - (caxaposa, JakTo3a) U - Mojucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1esUI003a). buonornyeckue GyHKIMM yTrII€eBOIOB.

Jlunmuasl:  Tpurnunepunbl, Gochonunuasl, crepounsl. [uapoduIsHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm smnuaoB. CpaBHEHHE
YTIIEBOIOB, OCTTKOB U JIMMHUIO0B KaK HCTOYHUKOB YHEPTHUH.

Hyxknennoseie xwucnore: [JHK w PHK. Hyxneotuaer — MoHOMEpPHI
HykienHOBBIX KucnoT. Ctpoenne u ¢pynkiuu JHK. Ctpoenne u ¢pynkun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[urtonoruss — Hayka o kierke. Krnerounas teopuss — nOpumep
B3aUMOJICUCTBUS uJed M (AKTOB B HAy4YHOM IO3HAHUU. MeTOAbl H3Yy4YECHHS
KJIETKHU.

Knerka kak menoctHass »kuBasi cucrema. OOmmMe NTPU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeliKa.

Tunel KJeTOK: JyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAS CTEHKA, TJIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapat ['ombmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TwlacTua. Buner mmactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BKirroueHus.

Snpo — perynsatopHbiii 1eHTp KiaeTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Moptpetsl: A. Jlesenryk, P.I'yk, T.IlIBanu, M. llIneiinen, P. Bupxos,
Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[uarpammel: «Pacnipenenenne XUMHYECKHX  JJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabauubl 1 cxemsbl: «lleproguyeckas Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHUE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMmuasn.




O6opyIoBaHKE: CBETOBOM MHKPOCKOIN, OOOpyAOBaHHE s MPOBEIACHHS
HAOJIIOJICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MUKpPOIpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIaGoparopHass paGota Ne 1. «J3yueHue KaTanTUTUYECKOM aKTUBHOCTHU
(GepMeHTOB (Ha IpUMepe aMIIIa3bl WK KaTajaa3bl)y.

JlaboparopHass pabora Ne?2. «WM3ydyeHue CTpOeHUs KIETOK pPacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OTIHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmMeH BelecTB, WK MeTaboIn3M. ACCUMUIISINS (TIIaCTHYECKUiT OOMEH) 1
JUCCUMUJIISIIIUSA (PHEPTeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BeniecTB: aBTOTpOQHBIN U reTepoTpodubiid. Poibs pepmenTon
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg (a3l (porocuHTe3a. Peakiuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMOoCHHTE3. XeMOCUHTE3UPYIOIIUE OaKTepun. 3HAUYCHUE XEMOCUHTEe3a ISt
JKU3HU Ha 3eMJIE.

DOHepreTuueckuii oOMEeH B KJIeTKe. PaclierieHue BeIleCTB, BBIJICJICHUE U
aKKyMYyJIUPOBaHUE OJHEPruU B KIETKE. OTalbl JSHEPreTUYeCKOro oOMeHa.
I'mukonus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakiuu marpuyHoro cunte3a. [enermueckas wuHbpopmamus u JIHK.
Peanuzanus renetudeckoil nHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortambl TpaHcisuuu. KomupoBanue amuHOKucIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3HU — BUpychl. Mctopusi oTkpbiTusi BupycoB (/1.
. ViBanoBckuit). OcCOOEHHOCTH CTPOCHMSI M JKU3HEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIUS, peBepTaza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdemoHcTpanuu:

IMoptpetsl: H. K. Konsiios, JI. Y. UBanoBckuii, K. A. Tumupsizes.

Tabnunel 1 cxembl: «Tunbl nutanusy, «Metadbomuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHaecKkuit Komy,




«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: Moaenu-anmiukauun «Yasoenne JIHK u tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounplii UK, WU KU3HEHHBIA UK KiIeTku. MuTepdaza u MuTo3.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnouaHeli M TallOMAHBIA ~ XPOMOCOMHBIE  HAOOpbL.  XPOMAaTHUIBI.
[uTosiOTMUECKHE OCHOBBI PAa3MHOKEHUS W  WHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPTaHHU3MOB.

Henenue knetkn — muto3. Ctaguun muto3a. I[Iponeccel, mpoucxoasiue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKU CMBICI MUATO3A.

[Iporpammupyemast rubesnb KJIETKU — aromnTo3.

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U nonoBoe. Buasl Oecnoioro
Pa3MHOXKEHUA: JEJIEHUE HaJABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragum meno3sa. [Ipomeccel, npoucxoasimme Ha CTagusxX Meno3a.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHUS IOJIOBBIX KIJIETOK Y JKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctomOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3bIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u paseutue pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHcTpauu:

Tabauubl 1 cxembl: «POpMBI  Pa3MHOKEHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy ULBETKOBBIX pAaCTeHUW», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpOeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemmukanus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BuTHe», «l'ameToreHes y MIEKONUTAIOIUX U
4yesnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3AY.




O60opyaoBaHKEe: MUKPOCKOII, MHUKpOMpenapaTsl «CriepMaTo30uibl
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIEKonuTaromero», «Kapuoknues B KJIETKax
KOpElIKa JIyKa», MarHuTHAas MOJENb-alIUINKauus «J/leJeHue KIeTKu», MOJEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHasi padora Ne 3. «HaOmoneHne MuTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHass pabora Ne 4. «/3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaun reHeTukd. Mcropust pa3BUTHS TEHETHKUA. Ponb
[UTOJIOTUM U SMOPHOJIOTUM B CTAaHOBJICHUM TE€HETUKH. Bkiaa poccuilckux u
3apyOeKHbIX  Y4EHBIX B pa3BUTHE  TEHETUKU.  MeEToAbl  TEHETHKH
(TMOPHUIOTOTUYECKHUH, LIUTOTC€HETUYECKHUH, MOJIEKYJISIPHO-TE€HETUUECKHU ).
OCHOBHbBIE TEHETUYECKHE MOHATHSA. ['eHeTnueckass CMMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTHU HacCJIe0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE . MeHnaeneMm.
MoHorubpuHoe CKpeluBaHue. 3aKOH €IUHOO0Opa3usi THUOPUIIOB TEPBOTO
nokoyicHusA. IIpaBuino JgoOMUHMpPOBaHMS. 3aKOH PpACHICIJIEHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJI0BaHUs
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBAHUS
JUJISL OTIPE/ICJICHHS] TEHOTHIA 0COOHU.

CuemienHoe  HacienoBaHue  npusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEJOBaHUIO IeHOB. HapyleHne cueruieHus reHOB B pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

I'enetuka nona. XpoMOCOMHOE OIpEAEIEHUE Moja. AYTOCOMBI U TOJIOBBIE
XpoMocoMBI. ['omorametrnele M rereporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHYnBOCTS. Buapt W3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HacJIeACTBeHHasd. Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(MUKAIMOHHOW W3MEHUYMBOCTH. BapuanMoOHHBIA psAl U
BapuanMoHHass kpuBasi. Hopma peakuun npuszHaka. KonudecTBeHHbIE W
KaueCTBEHHbIC TMPU3HAKM W UX HOpMma peakiuu. CBoicTBa MOAM(MUKAIIMOHHON
M3MEHUYUBOCTH.

HacnenctBennasi, wim TreHOTHMHUYECKas, W3MEHUYMBOCTHb. KoMOWHATHBHAS
W3MEHYMBOCTh. MeWo3 W T0JOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTaImoHHasi U3BMEHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHBIE,
XpOMOCOMHbBIE, FTeHOMHBIE. YacToTa u npuuuHbl MyTauuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAZIOB B HacyeacTBeHHOM n3menunBoctu H. M. BaBuoga.

BHesnepHas HaCneACTBEHHOCTh U U3MEHUYHUBOCTb.



I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
4eJIoBeKa: TeHealIornuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOe OTIpeJIeIICHHE reHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUITUPOBAHKUE, B TOM YHUCIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIe3HH C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckue U TreHepartuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JICUCHUS T€HETHIECKIX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAMIIMHCKON
TEHETUKU B MPEIOTBPAIICHUN U JICYEHUU T€HETUYECKUX 3a00JI€BaHUI YeIOBEKa.

JlemoHcTpanuu:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubr ~ w  cxembl: «MOHOTHOpUITHOE ~ CKpEHIMBAaHUE U €ro
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemMBaHus»,  «Mehos3y,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYeCKHe KapThl pACTCHUH,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTumbl 4YenoBEKa U KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanuonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYHUBOCThHY.

O6opynoBaHue: MoJEIN-aNIUIMKaul ~ «MOHOTMOPHUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JuruOpuanoe ckpeuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I'opox moCeBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE padoThI:

Jlabopatopuasi pa6ora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(MIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKarmoOHHON N3MEHIMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopatopHnas padota Ne 7. «AHanu3z MyTanui y 1po30¢puibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[IpakTuyeckass pabora Ne 2. «CocraBiieHHME U aHajlu3 POJOCIOBHBIX
YeJI0BEKaY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa M IPOLIECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKAIUS.
Yuenue H. U.BaBunmoBa o0 1eHTpax MPOUCXOXKIACHUS W  MHOT000pasus
KyJbTYPHBIX pacTeHUW. LIEeHTpbl MPOMCXOXKIECHHSI AOMAIIHUX XUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CEJIeKIUU. MacCOBBIi U HHANBUAYATbHBINA OTOOPHI B
CEJICKUMU PACTEHH M KUBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoACTBEHHOE
cKkpemuBanue — WHOpuAMHr. Yuctas nuHusA. CKpelMBaHWE YHCTHIX JIMHUU.



['ereposuc, wnu rubpugHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otpanénnas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 M
MOJYYEHHUE TOJUIUIONIOB. JIOCTMKEHHSI CENEKIMU PpACTeHHM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHomorus kKak oTpaciib NMPOU3BOACTBA. ['€HHas WH)KEHEpUS. DTambl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHXeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KinonupoBanne BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckre W 3tudyeckue  npobmembl. MO  —  reHeruyecku
MOU(UIIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

Hoprpers: H. U. BaBunos, WM. B.Mwuuypun, ['. JI. Kapneuenko, M.
®. lIBaHOB.

Tabmuiel u cxeMbl: kapTa «LIeHTpBI TPOUCXOXKISHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtaanéHnas rudbpuauzanus», «Padoter akagemuka M. @. BanoBay,
«Ilomummongus», «OOBEKTH OuOTEeXHONOTUN», «KieTouHble KyJabTypel U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO0GopynoBaHue: MYJSDKM  TJIOAOB W KOPHEIUIONOB JUKUX (GopM U
KYJbTYPHBIX COPTOB pacTeHul, repbapuii « CenbCKOX03SMCTBEHHBIC PACTSHUS.

JlabopaTopHbie U NIpaKTHYECKHE PAdOThI:

Okckypcus «OCHOBHBIE METOJIBI U JIOCTHKEHHSI CEJICKIMM PAcTCHUM U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. ODBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouosnoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3BoJoLMH. [laieoHTOIOrMUECKHE: TOCIIEI0BATENBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, TEPEXOJHble (OPMBI.
buoreorpadguyeckue: cxocTBO U paznuune GayH U GJop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA W Pa3Ivuvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomonnoHHas Tteopuss Y. JlapunHa. Ilpenmnoceuiku BO3HMKHOBEHUS
napBUHM3MA. J[BIDKYyIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHYy (M30BITOYHOE



Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAENEHHAS W3MEHUYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunretruueckas Teopust B0 (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBoironus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrokymue cuiibl ((hakTOphl) SBOJIOLMK BUIOB B MpHUpojae. MyTallMOHHBIH
npoiecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lOMyNslMOHHBIE BOJHBI M Jpeud
reHoB. M30J1us 1 MATpanus.

EctectBennblii oT6Op — HampaBistomuii Qgaxtop 3Bodouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCT, OPraHU3MOB KakK pe3yibTarT 3Bojouuu. [Ipumepsl
IIPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMOop(03bl U UAHOATANTALUY.

Bun wu BupooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (POPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MaxkposBomonisi.  PopMbl  3BONIOLUM:  (pUIETUYECKas, JUBEPIEeHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BONIOIUH.

[IponcxoxaeHne OT HECNEUUAIN3UPOBAaHHbBIX NpeakoB. [Iporpeccupyromast
crnenuanu3anus. AnanTuBHas paguarus.

JdemoHcTpanuu:

IMoptpetsl: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepiios.

Tabmuubl  u  cxembl: «Pa3Butne opraHnyeckoro Mwupa Ha 3eMiiey,
«3apoJIbIlId TTO3BOHOYHBIX XKUBOTHBIX», «Apxeontepukc», «Popmbl OOpbObI 3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpToB pacTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Wnuoanantamumny, «OOImas gereHepaiusy,
«/IBmwxymme cunbl  sBomouun», «Kapra-cxema wmapuipytra myTemiecTBUs
Y. JapBunay», «boprba 3a cymectBoBanue», «lIpucrnoco0aeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PAa30BAHUE.

OO6opynoBaHME: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPAaCKH,
HaOOp IUIOAOB M ceMsiH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONIECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMU», 00bEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaguyeckass kapta wmupa, Koiiekuus «DopMbl COXpPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTariuu (pOpMbl KPbUILEB U
OKpPACKH TeJna).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuass padora Ne 1. «CpaBHeHHE BUIIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «Onmcanue MPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHM Ha 3emuJie.



JloHay4dHBIE IIPEACTABICHUS O 3apOXXKACHUM >XW3HU. HaydHble rumnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHcnepMmus. XHUMHUYecKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKON 3BOIIoMU. HavuanbHbie 3Tanbl
ouonormdeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE IPOTOKJIETKH. lIlepBble KIETKM W KX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3Buture xu3HM Ha 3emuie mo 3pam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ TMEpUOABI: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3o030iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ mnepuoApl: TNaJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepuCcTUKa KJIMMaTa U I'eOJIOTMYECKUX MPOoLeccoB. OCHOBHBIE 3TallbI
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHUud u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpakeHue 3BOJIOIUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPIraHU3MOB.

DBOJIIOIMA YeTIOBeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O NPOUCXOXKIEHUU 4YesoBeKa. Meronbl m3ydeHus aHtponoreHesza. CXoIcTBa H
Pa3JINyns YEJIOBEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, YeIoBeK
ymenslii, YenoBek mnpsaMoxondmmnii, YenoBek HeaHaepTanbCkuil, YenoBek
pazymHbli. Haxonku ucCKOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHBIE  OOJBIINE  pachl:  €BPOINECOUTHAS
(eBpaszmiickasi),  Herpo-aBCTpajoujHas  (dKBaTOpuaibHas),  MOHTOJIOWJHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCIOBHUSAM CYLIECTBOBaHUA. ENMHCTBO 4enoBEYECKUX pac.
Kputuka pacuszma.

JdeMoHcTpaUU:

Hoptpetsl: ®. Peau, JI. Ilactep, A. W.Onapun, C. Mwuep, I'. IOpwu,
Y. JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nnkHoBenne CoJIHEUHOHN cHCTeMBI», «Pa3Burne
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeYECKUE pacoh».

OO6opynoBanue: MyJIsHKA «IIpoucxoxaenue YEJIOBEKA» (6rocTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTAIbla, KPOMAHBOHIIA), CJIECNKH WJIU




U300paKeHHsI KaMEHHBIX OpPYAHM MEpPBOOBITHOTO YeJIOBEeKa (KAMHH-UOMIEPHI,
pyoOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX M PACTECHUI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PacCTEHUH U
YKUBOTHBIX B KOJUICKIIUSX).

DKCKypcHsi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranusmsl M OKpysKaloas cpejaa.

OKOJOTUSl KAk HayKa. 3aJa4d M pa3feibl  J3KOJOruu. MeTobl
DKOJIOTHYECKUX HCCIENOBAHUN. DKOJOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YeJI0BEKA.

Cpenbl oOUTaHUs OPraHW3MOB: BOJIHAs, HA36MHO-BO3YLIHAs, NOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropsl. Krnaccudukanus sKoJ0orudeckux (QaxTopos:
abuoTHUecKne, OMOTMYECKHME M aHTPOINOreHHble. JlelcTBUE HKOJIOIMUECKUX
(GakTOpOB Ha OPraHU3MBI.

Abunorndeckue (HakTopbl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckne puTMBl.

bunornueckue (bakTophI. Bunger OMOTHYECKUX B3aMMOJICCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAINU3M,
HEeUTpau3M. 3HaueHHEe OMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE IOKa3aTesn
NOMYJSALMNA: YHCIECHHOCTb, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanuu:

[optpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.

TabGmuipst 1 cxemsl: kapta «IIpuponusie 30Hb 3eminy, «Cpeasl oOUTaHUS
opranu3MoBy», «®oronepuoauszm», «llonymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUuU UHDY30puu-Tyhenbkny, «llumieBbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdoaornueckne 0COOEHHOCTH PaCTEHUM U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BrnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckass pabora Ne 2. «[logcdér TUIOTHOCTH TOMYJNSAIHMA pPa3HbBIX
BUJIOB PAaCTCHUI».

Tema 4. Coo011€CcTBA M DKOJIOTHYECKHE CHCTEMBI.



Coo0miecTBOo opranu3mMoB — OuoneHo3. CTpyKTyphl OHOLIEHO3a: BHIOBas,
POCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
OHUOILIEHO3E.

DkoJsiornueckre cucteMbl (dkocuctemsbl). [loHsiTHe 00 »KOCHUCTEME U
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BELIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (muieBbIe) YPOBHU HKOCUCTEMBbI. [luileBble LENMU U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U pPEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpONOreHHbIE  AKOCHUCTEMBI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1CTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpa3zue kak ¢akrtop ycToWuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYyenue B. U. Bepnaackoro o Ouocdepe. ['panulipl, coctaB u CTPyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BelecTB U OMOT€OXUMHUYECKHE IIUKIIBI SJIEMEHTOB (yriiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBO B Ouochepe 3emi. AHTPONOTCHHBIE HW3MEHEHUS B
ouocdepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanuu:

IMoptpetst: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabauubl u cxemsl: «I[lumesbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOTUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JICWCTBHUSA HA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa W TPYHTOBBIX BOA», «llouBa — BaskHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil a3¢dexT», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl»y, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

Oo6opynoBanue: MoJieIb-anTuMKaIus « Tunmudabsie OMOIEHO3bI», Trepbapuii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAIICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIIaM OJHOTO BHJIA,




Kpacnas kuura Poccuiickoit ®enepanmu, n300paXe€HUs] OXPaHAEMBIX BHIIOB
pacTEeHUN U )KUBOTHBIX.

INDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA  [IPOI'PAMMLBI 110
BMOJIOI'NN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacao ®I'OC COOQO, ycraHaBnuBaroTca TpeOOBaHUA K pe3yJbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM  cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHUs Ipeamera «bHoJIorus
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOIIMMUCS POCCUHCKOMN
IpaXXJ1aHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENICHNI0, HajJu4yhue MOTHBaUM K OOy4YeHHI0  OHOJOoTruH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYILUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMUECKOTO IMPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE PE3YyJAbTaThl OCBOCHUS Mpeamera « buomorus» JOCTUTaroTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCHIHMTAHHS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXECHUS K 3aKOHY U IPABOIIOPALKY, YEJIOBEKY TPyJa U CTAPIIEMY IOKOJICHHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACICIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CPELE.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PacHIUpEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIESITEIBHOCTH B MPOLIECCE PEeaJr3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro0 BOCTIMTAHUS:



c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMN 00YYAIOMErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HaHHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTCH, YBaKCHHE
3aKOHa U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPHU CO3JIaHUHU
y4eOHBIX TPOCKTOB, PEIICHWH YYCOHBIX W TIO3HABATENBHBIX 3a7a4, BBHIMIOJTHCHUU
OHMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH  OMpPEACNSTh COOCTBEHHYIO MO3UIHIO IO OTHOILICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBUSIX HEOOXOIAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAITBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHCHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH IEpe[
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEAUID M MaMSATHUKAM
IpPUPOABI, JOCTHKEHHUSIM Poccum B Hayke, HMCKYCCTBE, CHOpPTE, TEXHOJOTHUSX,
TPyAe;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUICKUX YYEHBIX B CTAHOBJEHHE U
pa3BuTHE OMOJOTMM, MOHMMAHMS 3HAUYECHUS OHOJOTUM B TIO3HAHMM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'O OOLIECTBA;

ujaelHas yO0eXIEHHOCTb, TOTOBHOCTh K CIIyXeHHI0 U 3aumre OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBCHHOE OTHOIIIEHHE K CBOUM POJUTEIISIM, CO3JaHUIO CEMbHU Ha
OCHOBE OCO3HAHHOI'O MPUHATHSA IEHHOCTEHM CEMEWHOW >KWU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;



4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs A3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAaHKE YMOITMOHAIBHOTO BO3JICCTBUS KMBOM IIPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKECHHIO B pPa3HBIX BUJIaX HMCKYCCTBa, CTpPEMJICHHE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) pusnueckoro BocnuTaHusi, (JOPMHUPOBAHNUS KYJIHTYPbI 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOYYHs:

NOHMMaHWEe M peaju3alus 370pOBOro M Oe30IacHOro obpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qundeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

INOHMMaHUE LEHHOCTM NPaBWJI HWHAMBUAYAJIBHOTO U  KOJJIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HaHHUE MOCIEACTBUM U HENPUATUS BPEAHBIX NMPUBBIUEK (yHOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM M COLUHMAIBHOMN
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSITCIIBHO
BEITIOJTHATH TaKyIO JICSITCIIBHOCTB;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€eCKOT0 BOCITUTAHUS:

AKOJIOTMUYECKU I1eJieco00pa3HOe OTHOIIEHHWE K TMPHUPOAEC KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyNbTYPBI: NPUOOpPETEHHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXKHBIX IOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJIOOAIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOIeM M MyTel ux
pEIICHMS,;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TMPU H3YyUYCHUHU OUOJIOTUHU
3HaHWS W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
MPUPOOIIOIL30BaHUEM  (COONIOACHUE  TPAaBWJI  TIOBEACHHWS B MPHUPOJIE,



HAIIpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTHUBHOE HENPUATHE JEHWCTBHUM, MPUHOCIIIUX BpEX OKpYXKarolen
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX JCUCTBUI U IIPEIOTBPAILATD UX;

HAJIMYHAE  PA3BUTOTO  3KOJOTMYECKOIO  MBIILICHUS,  3KOJOTHYECKOU
KyJbTYpBl, ONBITA JEATEIBHOCTH JSKOJOTHYECKOM HAIPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMH B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM MPaKTHUKU, OCHOBAHHOIO Ha JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YUTATEIIBCKOM KYJBTYpbl KaK CpEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHue crneuu@uku OWOJIOTMHM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHUU ISl COBPEMEHHOM IIMBUJIU3ALINHN:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh pPECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJIOTMYECKUX 3HAaHUW B LEJSIX
NOBBILICHUSI OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYEMO
PU U3y4YEeHUU OUOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKpPYXAIOLIEro MUPa U MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMUYECKHE 3HAHUS IS
pelieHust npo6JieM B peajbHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAHHUE LIEHHOCTU HAYyYHOH NESITEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
MPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HENpPEphIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHMOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHUSI yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHUS, OTPaKAIOLIUe
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uky METOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONMIOJIEHWE,  HM3MEpPEHUEe, OKCIHEPUMEHT U JPYTHuX),
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXTUCITUTIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHble ydueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHUS MPOTPaMMBbl CPEIHETrO OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHbBIMM  IO3HABATEJIbHBIMU
NEeHCTBUAMM:

1) 6a30oBbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSATENIbHO  (OPMYJIMPOBATH M aKTyallM3MpOBaTh  MIPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHHS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIU, 000OIICHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHITHUSIMH ),

OMpenensaTh ILeNd AEATEIbHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTMUECKUE TOHATHUS JUIsl 00bACHEHUs (DaKTOB U SIBIICHUN
YKUBOU IIPUPOLBI;

CTPOUThL JIOTMYECKHUE pacCyXaAceHus (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHITh  CXEMHO-MOJICNIbHBIE  CpPEACTBA  JUIl  MPEICTABICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a
TaKKe  MPOTUBOPEYUH  pPa3HOTO  pOJa,  BBISIBIECHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;



pa3pabaThiBaTh IUIAH PEMICHUS MPOOJIEMBbI ¢ YUETOM aHAIA3a MUMEIONTUXCS
MaTepUaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTMBBl B  JEATECIBHOCTb, OLECHHUBAThb COOTBETCTBHUE
pEe3yJIbTAaTOB LIEISAM, OLICHUBATh PUCKHU IIOCIJICICTBUN IEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIbHOIO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIAJETh  HABBIKAMU  y4€OHO-HCCIIEOBATEIbCKOM M IMPOEKTHOM
JeSATEIbHOCTH, HaBBIKAMU PA3PEIICHUs MPOOJIEM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MIPUMEHEHUIO
pPa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJIb30BaTh PA3JIUYHBIE BHUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YI€OHBIX U COIUATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIN TUIT MBIIUICHUS, BIaI€Th HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIBHOU
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

BBISBJISITh MPUUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyallM3UPOBaTh 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHTHI JJIsl J10Ka3aTesIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOAE PEIICHHUs 3alayd pe3yibTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH II€JICHANPABICHHBIN MOUCK TMEPEHOCa CPEJCTB M CIIOCOO0B
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yYMETh MEPEHOCUTHh 3HAHHS B TMO3HABATEIBHYI0 U MPAKTUYECKYIO O0JIacTH
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTAaTh HOBBIE UJICU, MpeAJiaraTh OPUTHHAIIbHBIC MOJIXO0Abl U PEIICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PaA3JIMYHBIX HMCTOYHMKAX HH(popMaiuu (TEeKCTe
y4e0HOTO MTOCOOUs, HAYIHO-TIOMYJIIPHOM JIuTepaType, OMOJOTUYECKHUX CIOBApSIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHETE), aHaIM3UpOBATH
UH(OPMAITUIO PA3TNYHBIX BUJOB U (HOPM MIPEACTABICHUS], KPUTUIECKUA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(GopMyIUpOBATH 3aMpPOCHl U MPUMEHSTh PA3IUYHbIE METObI MPHU TMOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yU4eOHBIX
3ajady;

IpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMYHbIX
HOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMy  IpeICTaBICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

HCIIONIb30BaTh HAyYHBI S3BIK B KadecTBE CpeacTBa Mmpu padbore ¢
Oouonornueckoil uHGpOpManuend: NPUMEHATh XUMHUYECKHUe, (Qusuueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pacloO3HaBaHWs M 3al(UThl  MH(pOpMaLuH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjajieHUe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHY €CTBUSIMU:

1) oO1eHne:

OCYIIIECTBJIATh KOMMYHHKAITMH BO BceX cdepax IJKHW3HH, AaKTUBHO
y4acTBOBaTh B AHAJIIOTe WM JUCKYCCHU TIO CYIIECTBY OOCYKIAeMOH TEMBI
(yMeHHe 3amaBaTh BOIPOCHI, BEICKAa3bIBATh CYXICHUS OTHOCUTEIHHO BBITIOJTHCHHS
npeayiaracMou 3a7a4i, YIUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3HITMH IPYTHUX
YY9aCTHHKOB JUAJIOTA WIIN JUCKYCCHUH);

pacmo3HaBaTh HEBEpPOAIBHBIC CPEJCTBA OOIICHWS, MOHUMATh 3HAYCHHEC
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3UYHBIMU CIIOCOOAMU OOIIEHHUS W B3aUMOJICUCTBHS, TOHUMATh
HaMEpEHUSs JIPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYyATBHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aMMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1a4H;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIEHA KOJIJIEKTUBA;

MPUHUMATh 1EIU COBMECTHOM JI€ITENIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBU,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OIIEHMBATh KA4ECTBO CBOEr0 BKJIaJa M KaXXJOr0 Y4YaCTHHMKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTb HOBBIE NPOEKTHI, OLICHUBaTh WACH C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TO3UTHUBHOE CTPATETHMYECKOe TOBEICHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuzanus:

HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS [JIsl BBISBICHUS MPOOJEM U HX
pELIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMPATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUM IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKax IO OTHOILIEHUIO K >KMBOUW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH NO3HABATEIBHYIO JEATEIBbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~COCTaBIIATh IJIAH pELIEHUS MpoOJeMbl ¢ y4€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHHI;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

7laBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHUBBHI B JIESATCIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJeTh HABBIKAMHU  II03HABATCIIbHOW  pe(UEeKCHH  Kak  OCO3HAHHS
COBEPIIAEMBIX [CHCTBUI M MBICIMTENBHBIX IIPOIIECCOB, HX PE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh MPHUEMBI pedIeKCHH IS OICHKH CHTYyalllH, BBIOOpA
BEPHOTO PEILCHHUS;

yMETh OIICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHHS IO HUX
CHIDKCHHMIO,

IpUHUMATh MOTHBBI M apryMEHTHl APYTHX IpH aHalUu3e pe3yJIbTaToB
TCSITETbHOCTH;

3) npuHATHE Ce0sl M APYTHUX:

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBI JPYyTMX [PH aHaJIU3€ pPE3yJIbTaTOB
NEATEIBHOCTH;



IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHs nporpammbel COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHMS, YMEHHS U CHOCOOBI JEUCTBHIl MO OCBOEHHUIO, MHTEPIIPETAILIUN
Y IpeoOpa30BaHUIO 3HAHHUM, BUABI JEATEIbHOCTH IO MOJYyYEHUIO HOBOIO 3HAHMS U
INPUMEHEHUIO 3HAHUN B Pa3jMYHbIX Y4EOHBIX CUTYyalUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUHN O MECTE U POJIK OUOJIOTHUHU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIs PEILICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB M TMOHSTHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMeH BeEIIeCTB U TMpeBpalieHue
AHEPI'uM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JIlaraTh OHOJIOTHYECKHEe Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, [EHTpaJbHAas JOrMa MOJEKYJISIPHOW OWOJIOTHM), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpas3us
U MIPOUCXOXKICHUS KyIbTYpHBIX pactenuid H. . BaBuiiosa), onpenensite rpaHUIlbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOJJaMU HAYYHOTO [MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SBJICHUM, OpPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIyEeMbIMU BEIMYMHAMU, OOBSICHEHUE IMOJYyUYCHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JieJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK NPOKAPUOT U
DYKapuoT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUSI dHEPTUU B KJETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHHUS, WHAUBHUIYAJILHOIO pPa3BUTHS OpraHu3Ma
(oHTOTEHER);



yYMEHHE MPUMEHATH MOJy4YCHHbIC 3HAHUS i1 OOBSICHEHHS] OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C LeNplo obOecriedeHus 0e30IaCHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaOILUX JIFO/IEH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJECHUSI B OKPYXKaIOLIE
OPUPOJIHON cpene, NMOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojsorun W OMOTEXHOJOTMM I palMOHAIBHOTO
IPUPOIOTIOIb30BAHUS;

YMEHHE pelIaTh »JJIEMEHTApHble TEeHETUYECKHEe 3a7aud Ha MOHO- H
TUTMOPUIHOE CKpEUIMBaHKE, CLEIUICHHOE Haclel0BaHHe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJSl MpeICKa3aHusl HAaClIeOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOJHATh JaO0OpaTOpHbIE U MPaKTUYECKHE padOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATh HH(POpPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUII B OuHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUSI yueOHoro npenmera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIe POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HECHHBIX 3a/a4;

YMEHHUE PACKpPHIBATH COACpP)KaHWE OMOJOTUYECKHX TEPMHHOB M TOHSATHUM:
BU/I, TIOMYJISALINSI, TeHO(MOH I, SBOJIOHMS, ABMKYIUE CUIBI ((haKTOPBI) SBOJIOLNH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PCAYIEHThI, IIENd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE WU3JaraTh OWOJIOTUYECKHUE TEOpuu (PBONIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoxacta K. M. bapa, depenoBanusi TJIaBHBIX HaIlpaBJICHUN U
nytedt sBomonu A. H. CeBeprioBa, yuenuss o o6uochepe B. U. Bepuanckoro),
OTIPEIEIISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHUE BIaJCTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHH: HAOIIOACHUE U
OTHMCAHKE YKUBBIX CHUCTEM, TPOIIECCOB M SBJICHHM, OpraHU3alus U IMPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy WCCICIyEeMbIMH BEIMYWHAMHU, OOBSCHEHHUE MOITYYECHHBIX



pPE3YyJAbTATOB, UCIOJIb30BAHHBIX HAYYHBIX IMOHATHM, TEOPUN M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKUA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJALMA, TNPOAYLEHTOB, KOHCYMEHTOB, PpPEIYIECHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M NOTOKA SHEPIMM B SKOCHCTEMAX, AHTPONOIEHHBIX HM3MEHEHUW B
HKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
ITUKIJIOB B Omocdepe;

YMEHUE TPUMEHSTH MOTYYCHHBIC 3HAHUS IS OOBSICHEHUST OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 obecriedeHus: 0e30MacCHOCTH CBOErO 30pOBbS M 3J0POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yYMEHHUE pellaTh JIeMEHTapHbIe OMOJOTHYECKUE 3a/1au, COCTABIISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B IKOCUCTEMaX (IIeMH MUTaHUS);

yYMEHHUE BBIMOJHATh J1a0OpaTOpPHBIE U TMpPaKTUYECKUE pabOThI, COOJIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBATh U HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAaLIUU, HAYYHO-TIONYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE NUCHBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne n/n|HaumenoBanue paznenoB u tem||KonnuectBo yacos O6pazoBate
[pOrpamMMBl Bcer|Kontposnsn |[[IpakTtu |TPHBIC
0 |ble paboThI |[deckue [PCCYPCHI
paboThI
1 buonorus kak Hayka 2 0.5
2 XKuspie  cuctembpl u  ux|l
OpraHu3aIus
3 XVWMHUUYECKHI COCTaB U CTpoeHue|8 1 1 KonTtpoasHo
KJIICTKH -
U3MEpUTEIIb
HbIE
MaTepuaibl.
buonorus.




Ne n/m [HaumenoBanue paznenoB u tem|[KomudyecTBo yacoB ObpazoBare
porpaMmbl Bcer|Koutposb |[[Ipaktu |[TPHBIC
0 pIe paboThl |[ueckue |[PCCYPCRI
paboThI
10 KJIacC
U3/1aTeIbCTB
a «BAKO»
2019r
4 JKuszHenesareapbHOCTh KIETKU 6
3) Pa3zMHoxkeHue u||5 1 1
WHIUBUTyaJIbHOE pa3BUTHE
OpraHU3MOB
6 HacnencrBeHHOCTD ul9 1 1.5 KoHTposbHO
W3MEHYMBOCTHh OPTAaHU3MOB -
U3MEpUTEITh
HBIC
MaTepHaIbl.
buonorus.
10 KJIacC
U3/1aTeJILCTB
a «BAKO»
2019r
7 Cenexknust opranu3MoB. OCHOBBI||3
OMOTEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB 11034 |3 4
I[TPOI'PAMME
11 KIIACC
Ne n/nm|HaumenoBanue pazneno u tem|KonmudecTBo yacoB O6pazoBaren
[pOTpaMMbl Bceer|Koutpousn |[Ipakt |PHPIC
0 |[pre paboThl |muecku [PCCYPCH
e
padot
BI
1 OBOJIONMOHHAST OMOJIOTHS 9 1
2 Bo3nukHoBeHue u  paszButue|9
KU3HU Ha 3eMJie
3 Opranu3smMbl HW  OKpy>Karouiasi||d 1
cpena
4 CooOmiectBa M dKojoruueckue|9
CUCTEMBI
3) Pe3epBHOE Bpemst 2




No /it

HaumenoBanue pasgenoB u tem

KonnuecTBO Yacos

O6pazoBaten

[POTPpaMMbI Bceer|Kourpounsn |[Ipakr |PHBIC
0 pIe paboThl |muecku|[PCCYPCRI
e
paboT
BI
OBIIEE KOJIMYECTBO YACOB IIO|34 |0 2.5
[TPOI'PAMME
MMOYPOYHOE IVTIAHUPOBAHUE
10 KJIACC
Ne n/m|Tema ypoka KommuectBo yacos | [laTta Oo6pazoBa
Beer|[Konr ||[[Ipakr |M3Y4€HH |TeIbHbIC
0 |poub |myeck |71 PECYpChRI
HbIE (W€
pabo |pabot
TBI  |BI
1. XUMHAYECKAN COCTaB  KJIETKH. 1
Bopaa n MunepanbsHbie conu
2. benku. CoctaB W  CcTpoeHHUE 1
OeJIKOoB
3. depMeHTHI — OHOJOTHYECKHE 0.5
Karanuzatopel.  JlabopartopHas
padora Ne 1  «U3yuenue 1
KaTAJIUTUYECKOU aKTUBHOCTHU
(depmMeHTOB (Ha puMepe
amuiIa3bl WM KaTajiasbl)»
4, VriaeBoasl. JIunuasl 1
S. Hyxneunoseie kucnotel. AT®  ||1
6. Hcropust M MeTOnbl HW3Y4YECHUS 1
kieTku. Kilerounas teopus
7. Knerka kak wnenocTHas >XuBas 1
cucremMa
8. CrpoeHnue YKapUOTUYECKON 0.5

kietku. JlaboparopHast pabota
Ne 2 «UM3ydeHue cTpoeHUs
KJIETOK PACTCHUM, >KUBOTHBIX,
rpuboB u  OakTepwii  moj




Ne n/m [ Tema ypoka KonunyectBo yacos ||/{ata Obpa3oBa
Beer|Kour |[Tpaxr |M3Y4eHH |TenbHbIC
0 |posb |mueck |1 PECypChl
HBIC |[HC
pabo |[pabot
TBI |
MHUKPOCKOIIOM  Ha  TOTOBBIX
MUKpOIIpenaparax U 170
OTIHCaHUE
9. KonTponbnas padora Nel 1 KonTposnb
HO-
U3MEpUTe
JIbHBIC
Marepuan
1 BI.
buonorwus.
10 xmacc
M3/1aTeIIhC
TBa
«BAKO»
2019r
10. |OO6menH BCIIECTB |y
MeTaboIu3M
11.  |DoTocuHTE3. XEMOCHHTE3 1 0.5
12. DHepreTudeckuii 0OMeH 1
13. JKu3HeHHBIH  OUKJI  KJIETKH. 0.5
Jlenenue KJIETKH. Murto3.
JlaboparopHnas pabGota Ne 3 1
«Habmroienre MUTO3a B KIIETKAX
KOHYMKAa KOpelka Jiyka Ha
TOTOBBIX MUKPOIIpEnapaTax»
14. bruocunres  Oenka. Peaknus 1
MaTPUYHOTO CHHTE3a
15. Tpancnsauuss —  OUOCHHTE3 1
Oenka
16. |Heknerounbsie GOpMBI KUZHU — 1
BUPYCHI




Ne n/m [ Tema ypoka KonunyectBo yacos ||/{ata Obpa3oBa
Beer|Kour |[Tpaxr |M3Y4eHH |TenbHbIC
0 |posb |mueck |1 PECypChl
HbIE |Ue
pabo |[pabot
THI  ||bI
17. dopmbl Pa3MHOXKEHUS|
OpraHU3MOB
18. |Metio3 1
19. OO6pazoBanue U pa3BUTHE 0.5
MOJIOBBIX KJICTOK.
O1u10/10TBOpEHHME.
Jlabopatopnass pabora Ne 4|1
«/3ydeHne CTpOEHUS IOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOITpenapaTax»
20. NuauBuayanbHOE passutHe|,
OpraHU3MOB
21.  |KontponbHas paboTa Ne2 1 Kontpoib
HO-
U3MEpUTE
JHHBIC
MaTepHuat
1 BI.
buonorus.
10 xmacc
U3/1aTeIhC
TBa
«BAKO»
2019r
22. |l'enetmka  — HayKa 0
HACJIEICTBEHHOCTHU n|l
U3MEHYHBOCTH
23. 3aKOHOMEPHOCTH HacJIeI0BaHUs
MIPU3HAKOB. Momnorubpuanoe|/1
CKpeIIUBaHNe
24. | [IurunbpumgHoe CKpeIlMBaHuE. |1
3akoH HE3aBUCHUMOTO




No /it

Tema ypoka

KonnuecTBO Yacos

Bcer
0

KonTt
POJIb
HBIE
pado
TBI

ITpakt
NYECK
ue
paboT
bl

[laTa
U3Y4YCHHU
i

O6pazoBa
TEJTbHBIC

pecypchl

HACJICAOBAHUA IIPU3HAKOB

25.

CuenieHHOE HacleJJOBaHUE
MIPU3HAKOB. JlabopaTopHas
padota Ne 5  «M3yuenue
pe3yJIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(DUITBI Ha TOTOBBIX
MUKpOITpernapaTax»

0.5

26.

I'enetnka moma. Hacnenosanue
MPU3HAKOB,  CIEIUICHHBIX  C
IIOJIOM

217,

N3MeHYNBOCTSD.
Henacnencresennas
u3MeHunBOCTh.  JlabopartopHas
padora Ne 6. Usyuenue
MOAU(PUKALIMOHHON
W3MEHUYUBOCTH, OCTPOEHUE
BapUAITMOHHOTO psna u
BAPHUALIMOHHOW KPUBOW»

0.5

28.

HacneactBenHass M3BMEHUHUBOCTb.
Jlabopatopnas pabora Ne 7.
«AHaMU3 MyTanun y 1po30Quibt
Ha TOTOBBIX MUKPOITIpETapaTax

0.5

29.

I'eHeTHKa 4etoBEKA

30.

PeszepBHbIii  ypok. O0600mIEHUE
no teMme «HaciencTBEeHHOCTh M
W3MEHYMBOCTh OPTAaHU3MOBY»

31.

Kontposnbnas padora Ne3

32,

Cenekuus Kak HayKa U MpoIEece




Ne n/m|Tema ypoka KonunuectBo yacos |/laTa Obpa3oBa
0 |posb |mueck |1 PECYpChl
HbIE |Ue
pabo |[pabot
THI  ||bI
33. MeToasl u JTOCTHKEHUS
CeJIeKIIUU pacTeHui u||ll
KUBOTHBIX
34. |[buoTexHOJOTHS KaK OTpacib 1
MIPOM3BOCTBA
OBUIIEE KOJIMYECTBO YACOB 110|134 |3 4
[TPOI'PAMME
11 KJIACC
Ne ni/m | Tema ypoka KonuuectBo yacos ||[lata  ||[O0pa3oBar
0 |ompHBI |[THue |1 PECYPCBI
e CKHE
paboT |[pabo
BI THI
1 Opoyroriss W Metonel €€l
W3YUYCHUS
2 Ucrtopus pasBuTusi||1
MIPEJCTaBICHUI 00 IBOJIOINHI
3 Mukpo3BoJironus 1
4 [lonynsauust kak sjaeMeHTapHas ||l 0.5
eAVHUIIA BHUAA W DBOJIOIUH.
Jlabopatopnass pabora Ne 1
«CpaBHeHue BUJIOB 1o
MOP(OIOTUIECKOMY KPUTEPHIO»
5 JBroxyue cubl|1
(371eMeHTapHbIe (bakTopsI)
HBOJTIOITUHU
6 EcrtecTBeHnbii oTt60p u ero||l
(dopMbl
7 PesynbTaTh sBosTrouu:||1 0.5
MPUCTIOCOOJIEHHOCTh
OpraHUu3MOB u
BUI000pa30BaHue.
JlabopatopHass pabora Ne 2




Ne n/m [ Tema ypoka KonuuectBo yacos |[latra  ||[O6pa3oBar
Beer|Koutp |[Tpax |13Y4eH |enbHbre
0 OJIbHBI |[THye |17 PeCypChl
e CKHeE
pabot |pado
BI THI
«Onucanue Npucroco0JIeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIHHOTO
XapaxkTepa»
8 Hanpasnenus U nyTH||1
MaKpOAIBOJIIOIIUU
HeobOpatumocTs »BOTIOIIUN
9 Kontponbnas pabora Nel 1 1
10 Ucropust xu3Hu Ha 3emue wu||l
METOJBI €€ U3YUECHUS
11 I'unoressl npoucxoxaenus||1
KW3HU Ha 3emJie
12 PazButne xu3zHu Ha 3emie mo|l
apam | mepruoaam
13 OcHoBHBIE dTambl  HBOMHOIUH||1 0.5
PACTUTEIBHOTO H  >KUBOTHOTO
mupa. [Ipaktuueckas padora Ne
I  «/3ydyenue  HCKOMAEMbIX
OCTAaTKOB PAaCTEHUH W >KMBOTHBIX
B KOJUICKITHSTX)
14 CoBpeMeHHas cucrema|l
OpTraHUYECKOTO MHUPA
15 DBOJIIOLUSA yenoBeka||l
(araTpOmOTEHE3)
16 HBwxymue cuibl  (paktopsr)||l
aHTPOIIOTCHE3a
17 OcHOBHBIE cTaauu HBOJIOLNH|L
YeJioBeKa
18 UenoBeueckue pachl u||l
MIPUPOTHBIC aJanTaryu
YeoBeKa
19 Kontposnbnas padota Ne2
20 DKOJIOTHS KaK HayKa
21 Cpenpl oOuTaHus u|l

AKOJIOrHYecKre (HaKTOpPbI




Ne n/m [ Tema ypoka KonuuectBo yacos |[latra  ||[O6pa3oBar
Beer|Koutp |[Tpax |13Y4eH |enbHbre
0 OJIbHBI |THue |11 PeCypChl
e CKHeE
pabot |pado
BI THI
22 AOuoTHyeckue (baxTopsl.||1 0.5
JlabopatopHass pabora Ne 3.
«Mopdonoruueckue
OCOOEHHOCTH  pAaCTeHHAd W3
pPa3HbIX MECT oOUTaHUSY.
Jlabopatopnass pabota Ne 4.
«BnusiHue cBeTa Ha POCT M
pPa3BUTHE YEPEHKOB KOJICYCa»
23 buotnueckue GakTopbl 1
24 DKOJIOTUYECKUE 1 0.5
XapaKTEPUCTUKU  TOMYJISIIUU.
[Ipaktuueckas pabota Ne 2
«Iloxcuér IJIOTHOCTH
MOMYJSAUA  pa3HBIX  BHJIOB
pacTeHui»
25 CoobOmectBa opranm3mMoB —||1
OMOLIEHO3
26 DKOJIOTUYECKUE cuctemsl| 1
(3KOCHCTEMBI)
27 OcHoBHBIE nokasarenu||1
DKOCHCTEMBI.  JKOJIOTUYECKHE
UPaMUIBI. CaolicTBa
skocucteM. Cykueccus
28 [TpupoaHbie 3KOCUCTEMBI 1
29 AHTPOMNOT€HHBIE SKOCUCTEMBI
30 buochepa  —  mioGanpHas |l
3KOCUCTEMA 3eMJTU
31 3aKOHOMEPHOCTH 1
CyILIeCTBOBaHMS OUochepsl
32 UenopeuectBo B Omocdepe|/l
3emMiu
33 CocymectBoBanue Mpupoasl u||l
YeJI0BEUeCTBA
34 PesepBubiii  ypok. O600mieHue|l

TEMBI «Coo0mrecTBa 51




No /it

Tema ypoka KonuuectBo yacos |[latra  ||[O6pa3oBar
Beer|Konrp |[Tpax [M3Y4€H |eTbHbIC
0 OJIbHBI |[THye |17 PECYpChl
e CKHeE
paboT ||pabo
BI THI
AKOJIOTUYECKUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB IIO|34 |2 2.5
I[TPOI'PAMME

IHPOBEPAEMBIE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA

Kopn
NpoB
epsie
MO0
pesy
JbTa
Ta

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI
10 KJIACC

IIpoBepsieMble mnpeaMeTHBbIE Ppe3yJdbTAThl OCBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI NPOrPpaMMBbI CpelHero o0uero o0pasoBanus

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJU OUOJOTUM B CUCTEME Hay4-
HOT'O 3HAHUSI €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW ec-
TECTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHHUS; O BKJIa-
JIe POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHY;
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JJIsi PEHICHUS >KU3HEHHBIX
3aja4

YMeHue pacKpbIBaTh CoJIepyKaHUe OMOJOTHYECKUX TEPMUHOB M TTOHSATHH:
’KU3HB, KJIETKa, OpraHu3M; MeTa00Jm3M (0OMEH BEIIECTB U IMPEBPAIICHUE
SHEPrum), roMeocTas (CaMoperyJisiiius), ypOBHEBas OpPTaHU3alMs KUBbIX
CHUCTEM, CaMOBOCIIPOM3BEACHHE (PENPOIYKIMs), HACIECICTBEHHOCTD,
W3MECHYHUBOCTD, POCT U PA3BUTHE

YMeHue wuznaraTh OMOJIOTUYECKHE TEOPUM (KJIETOYHasi, XPOMOCOMHas,
myTtanronHas), 3akoHbl (I. Mennens, T. Moprana, H.J1. BaBunosa) u
yuyeHus (0 LEeHTpax MHOroo0Opasuss M TMPOUCXOXKIEHUS KYJIbTYPHBIX
pactennii H.. BaBuioBa), onpenensitTb rpaHULIbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BiameTb METOJlaMH HAYYHOTO TIIO3HaHUS B  OHWOJOTHH
(HaOnrofieHUe M OINMCAHWE >KUBBIX CHUCTEM, IIPOIECCOB U SBJICHUM;
OpraHu3anusi ©  TPOBEACHHUE  OHMOJOTHYECKOTO  DKCIICPUMEHTA,
BBIJIBIDKCHHE TUIIOTE3HI; BEISIBIICHHE 3aBUCHMOCTH MEXTY
UCCJICYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJYYCHHBIX PE3yJIbTATOB,




Kon

NpoB
epsie .
MOTO IIpoBepsiemble TIpe/IMeTHbIe  Pe3YJLTATBI  OCBOCHHs  OCHOBHO
e o0pa3oBaTe/IbHOM MPOTrPaMMBbI CpeIHero 001ero 0oOpa3oBaHus
JbTa
Ta
UCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB; YMEHUE JIeTIaTh
BBIBOJIbl HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB)
YMeHue BBIICNATh CYHIECTBEHHbIE TPU3HAKK  BUPYCOB, KIIETOK
OPOKApUOT U  JYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
5 OpraHU3MOB; OCOOCHHOCTH MPOLECCOB OOMEHA BEUIECTB U MPEBPALCHUS

SHEPIrUU B KJIETKE, (DOTOCHMHTE3a, IMJIACTUYECKOTO M SHEPreTUYeCcKOro
oOMeHa, XEMOCHHTE3A, MHTO34, Meno3a, OILUIOJOTBOPEHMS,
Pa3MHOXEHUS, UHAUBUYAJIBHOTO PAa3BUTHs OpraHu3Ma (OHTOrEHE3)

YMeHue  OpuMEHATh  TMOJYyYEeHHBbIE  3HAHUS  JJI8  OOBSICHEHUS
OMOJIOTUYECKUX TMPOIIECCOB M SIBICHUM, ISl MPUHSTHS TPAKTUYECKUX
pelIeHUi B OBCEIHEBHOM >KM3HM B IIENAX oOecredeHus: 6e30macHOCTH
6 CBOETO 37I0POBbS U 3/I0POBbsSI OKPYKAIOIIMX JIIOAEH, COOIIOCHUS HOPM
rPaMOTHOTO TMOBEJACHHS B OKPYXKAIOILIECH MPUPOJHOM CpeAe; MOHUMAHUE
HEO0OXOIUMOCTH UCTIOIB30BAHUSI JOCTHIKEHU COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHI JIJISl pAIIMOHATLHOTO MPUPOIOTIOIH30BAHUS

YMeHue pemarbh 3JeMEHTapHble T€HETUYECKHE 3a/layd Ha MOHO- U
IUTUOPUIHOE CKPEIMBAHUE, CLEIUICHHOE HACJIeJOBaHUE; COCTaBIATh
CXeMbl ~ MOHOTMOPHIHOTO  CKpeUIMBaHUsA Uil  [peACKa3aHs
HACJIEJ0OBaHMs MPU3HAKOB Y OPraHU3MOB

8 YMeHue BBIONHITH JIA00OPATOPHBIC U MPAKTUYECKHE pabOThI, COOI0IATh
npaBuia mpu paboTe ¢ ydeOHbIM U TaO0paTOPHBIM 000pYAOBAaHUEM

YMeHHne KpPUTHYECKH OLEHUBATH M MHTEPIPETUPOBATh HH(MOpPMALUIO
OMOJIOTMYECKOTI0 COJAEP>KAHUS, BKIIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS
9 U3 pa3nuuHblx UCTOYHUKOB (CMMU, HaydHO-TIOMYJsipHBIE MaTepuabl);
ATUYECKHME AaCHEeKThl COBPEMEHHBIX HCCIEAOBaHWM B  OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUU

YMeHue co3naBaTh COOCTBCHHBIC IMHCHMEHHBIC W YCTHBIE COOOIICHUS,
10 000011ast 6MOTOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB,
I'PaMOTHO UCTIOJIh30BaTh MOHATUHHBIN anmapar OHOJIOTHH

11 KIIACC



Kon
MPOBEPAEMOr0
pe3yJabTaTa

IlpoBepsieMble  mpeaMeTHbIE  Pe3yJbTATHI  OCBOCHUS
OCHOBHOW 00pa30BaTe/IbHON NMPOrpaMMbl CpeiHero o0uero
o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHWA O MECT€ W POJM OHWOJOTUU B
CACTEME HAy4YHOTO 3HAHUA  €CTECTBEHHBIX HAayK, B
(GbopMHpPOBAaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa WU HAy4YHOTO MHUPOBO33PEHHS; O BKJIAJE POCCUWUCKUX U
3apyOeKHBIX  YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;
(GYHKIMOHATBHOM TPAMOTHOCTH 4YE€JOBEKa I PElICHUs
YKAU3HECHHBIX 3a]1a4

YMeHue packpbiBaTh COJepKaHuE OMOTOTHUYECKUX TEPMUHOB U
MOHSTHIA: BUJ, MOMYJISAIU, TeHO()OH, IBOIIONKS, ABIKYIIHNE
cuJibl ((haKTOphI) FBOIIOLMH, TPUCITIOCOOJIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHuE, »HKOJOTMYECKHE (PAKTOpBI, 3KOCHCTEMA,
MPOMYIICHTBI, KOHCYMEHTBI, PEAYIEHTHI, TIeNH TMHUTaHUS,
AKOJIOTHYECKas nMupamMua, OuoreoreHos, onocdepa

YMeHue wusznaratb OHMOJOTUYECKHUE TEOPUHU (SBOIIOIMOHHAS
teopust Y. [lapBuHa, CHHTETHYECKass TEOPHUS SBOJIOIUN),
3aKOHBI W 3aKOHOMEpHOCTU (3apojbliieBoro cxoacrsa K.M.
bapa, yepenoBaHus riIaBHBIX HAPABICHUN U MYTEH 3BOIIOLUU
A.H. Cesepuosa, yuenus o Ouochepe B.U. Bepuanckoro),
ONPEIEIISITh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiajeTh METOJlaMH HAay4HOTO MO3HAHUS B OUOJIOTUU
(HaOyrofleHUe W ONHUCAHME JKUBBIX CHCTEM, IIPOIIECCOB U
SBJICHUW; OpraHu3aluss U TPOBEJAEHHE OMOJIOTUYECKOTO
IKCIIEPUMEHTA, BBIJBIDKEHHUE TUIOTE3bI; BBISIBJICHHUE
3aBHCHUMOCTH MEXITY HCCIIeTyeMbIMU BEJINYUHAMH,
0OBSICHEHHE TOJYYCHHBIX PpE3yJbTAaTOB, HCIOJb30BAHHBIX
HayYHBIX IMOHATHH, TCOPHI U 3aKOHOB; YMEHHUE JIeJIaTh BBIBOJIBI
Ha OCHOBAHMHM MOJYYCHHBIX PE3YyJbTATOB)

YMeHHe BBIACHATH CYIIECTBCHHBIC TPU3HAKK  CTPOCHHSI
OMOJIOTHYECKUX OOBEKTOB: BHUJIOB, MOMYJISAIUNA, MPOIYIICHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHUCTEM;
OCOOEHHOCTH TIPOIIECCOB HACJICACTBEHHOM W3MEHUYHBOCTH,
€CTCCTBEHHOTO otbopa, BUJ1000pa30BaHus,
IPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS DKOJOTHYCCKUX
(akTOpOB Ha OpraHuU3MbI, IIEPEHOCA BEIISCTB M IOTOKA
SHEPrUU B JKOCHUCTEMAaX, aHTPOIIOICHHBIX HM3MEHCHHH B KO-
CUCTEMax CBOEH MECTHOCTH, KpPYroBOpoTa BEIIECTB U
OMOTCOXMMHUYCCKHUX ITUKIIOB B Onocdepe

YMeHue IMPUMCHATL IIOJIYUCHHBIC 3HAHUA I 00BICHECHUS
OMOJIOrNYECKHX IMpoHecCcCoOB M HBHGHHﬁ, L TIPUHATHUA




Kon

MpPOBEPSIEMOT0

IlpoBepsieMble  mpeaMeTHbIE  Pe3yJbTATHI  OCBOCHUS
OCHOBHOW 00pa30BaTe/IbHON NMPOrpaMMbl CpeiHero o0uero
o0pa3oBaHus

pe3yJbTarTa

MPAKTUYECKUX PpEHICHUH B TOBCEJHEBHOW >KM3HM B IEJIX
oOecrieyeHnss O€30MACHOCTA CBOETO 3/I0POBbS U 3J0POBbA
OKpY)KaIOIIMX JIIoJied, COOJIIOZEHUs HOPM  I'PaMOTHOIO
MOBEJICHUA B OKpYXKarolled NpUPOAHON cpene; MOHUMaHUE
HEOOXOJIMMOCTH HCIOJB30BaHUS JOCTHKEHHI COBPEMEHHOMN
OMOJIOTHH [Tl PAIIMOHAILHOTO IPUPOAOIOIH30BAHUS

YMeHue pemiaTh 3JIEMEHTAapHbIE OWUOJOTMYECKHE 3a/layw,
COCTaBJIAITH CXEMbl IIEpEHOCAa BEIIECTB U HOHEPruud B
AKOCHCTEMAaX (IIeNU MUTAHMUS)

YMeHue BBINONHATH J1a00paTOpHBIE U MPAKTUYECKHE PaOOTHI,
coOmro1aTh mpaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM
000pyI0BaHUEM

YMeHHE  KPUTHYECKM  OLEHUBATh U MHTEPHPETUPOBATH
UHPOpMaIMI0 OMOJOTMYECKOrO COJAECpPKAHUS, BKIIOYAIOILYIO
IICEBJIOHAYYHBIE 3HAHHUS W3 Pa3IuyHbIX HUCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MAaTEPHUAJIbl); paCCMAaTPUBATh II100aIbHBIC
AKOJIOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOLIEHUIO K HUM COOCTBEHHYIO O3ULIUIO

10

YMeHue co3naBaTh COOCTBEHHBIE THMCbMEHHBIE W YCTHBIC
cooOuieHus, o0000mas OuoJOrHuecKyr0 HHPOPMAIUIO U3
HECKOJIbKMX HCTOYHHUKOB, IPAMOTHO HCIOJIb30BaTh TOHSITHII-
HBIN anmapat OMoJ0Tun

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Ko IIpoBepsieMbIii 3JIEMEHT COAEPKAHMS
1 buosiorus kak Hayka
buonorus — wHayka o xuBOMl mpupone. Ponb Ouonorum B
1.1 dbopMHpOBaHNK COBPEMEHHON HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HAYK
Metoapl T0O3HaHUS >KUBOM MPUPOJLI (HAOIIOJICHHUE, JKCIEPUMEHT,
1.2 OITMCaHue, U3MEpPEHHUE, KJ1accuduKkanus, MO/ICJIMPOBAHUE,
CTaTUCTHYecKasi 00paboTKa TaHHbIX )
2 JKuBble CUCTEMBI U UX OpraHu3aIus
2.1 JXKupble cucteMbl (OMOCHCTEMBI) KaK MPEIMET M3YYEHHsS] OWOJIOTHHU.




Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

CBoiicTBa OMOCHCTEM M MX pa3HOOOpasue

2.2

YpoBHHM oOpraHuzalMd  OMOCHCTEM: MOJEKYJISIPHO-TeHETHYECKUH,
KJIETOYHBIH, OpraHU3MEHHBIN, NONYJIALMOHHO-BUOBOM,
AKOCHCTEMHBIN, OMOChEepHBIit

XHUMHYECKHM COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHUYECKUHU COCTaB KJICTKH. XHUMHUYECKHe AJIEMEHTBI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHThI. BOJla 1 MUHEpAIbHBIE BEIIECTBA.
OyHKIMU BOJBI M MHUHEpaIbHBIX BellecTB B kieTke. [logaep:kanue
OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEPHI
OEJKOB. He3zamenumsie u 3aMEHUMBIC
AMUHOKHUCTIOTHl. AMUHOKUCIIOTHBIA ~ COCTaB. YPOBHH  CTPYKTYpBI
OCJNIKOBOM  MOJIEKYJbl  (TEpBUYHAS, BTOpUYHAs, TpPETUYHAS U
YeTBEPTUYHAST ~ CTPYKTypa). XHMMHYECKHE  CBOWCTBA  OCJIKOB.
buonornyeckue QyHKIMM OEITKOB.

®depMeHTHl — Ouosiorndyeckue kKartanuzatopbl. CtpoeHue depMeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas crnenupuyHocTtb. KodepMeHTsI.
Buramunbl. Otanunst pepMEHTOB OT HEOPraHMYECKUX KaTaJnu3aToOpoB

3.3

VYrieBoapl: MoHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcuprbo03a),
aucaxapuael  (caxapos3a, JlaKTO3a) U MOJUcaxapuasl  (Kpaxmal,
TJIMKOT'€H, IEJUTI0I03a). bronornueckue yHKIIUN yrieBOI0B.

JIunuapl: TpuriMuepuabl, crepouibl, poconaunuasl. ['mapodunabHO-
ruapodoOHble  cBoiicTBAa. buonornueckue QyHKUUM  JIAIHAOB.
CpaBHEHHE yIJIeBOJOB, OEJIKOB U JUIUAOB KaK HCTOYHUKOB YHEPTUU

3.4

Hyxkneunoseie kucnmotel: JIHK u PHK. Hykneoruner — moHOMEpHI
HyKIenHOBBIX KHCIOT. Ctpoenue u Qynkiuu JIHK. Crtpoenue wu
dbynakiuu PHK. AT®: crpoenue n dyHkum

3.5

[utonorus — Hayka o kietke. Knetounast teopust. Meronsl n3ydeHus
KJIETOK

3.6

Krnerka kak nenoctHas >kuBasi cuctema. OOIue NPU3HAKH KIETOK:
3aMKHYTasl HapyxHas mMeMOpaHa, moJiekynbl JJHK kak renernueckuii
anmnapar, cucTeMa CUHTe3a Oeska

3.7

Tunel KJIETOK: dyKapHOTHYECKast ¥ TpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS MPOKAPHOTHYECKON KieTKH. KieTouHas cTeHka OakTepwuid.
CrpoeHnue YKAPUOTHUYECKOU KJIeTKU. OCHOBHBIE OTJINYUS
PACTUTENBHOU, dKUBOTHOM U TPUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOUYHAs CTEHKA, TTTMKOKAJIHMKC,
ux ¢ynkuuu. [Inazmatuyeckass memOpaHa, €€ CBOMCTBA M (DYHKIIHUH.
[uronnazma u e€ opranonsibl. OTHOMEMOpPAHHBIE OPraHOM bl KJIETKU:




Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

supomnasmarudeckas cetb (OIIC), ammapar ['onbaku, JTU30COMBI.
[TonyaBTOHOMHBIE OpPraHOW/ABI KIJIETKH: MHUTOXOHJPHUH, TIACTUIBI.
[Ipoucxoxnaenne MUTOXOHIAPUKA H  IIacTUA. Buael  1mactun.
HememOpaHHbIE OpraHOWIBI KJICTKU: PUOOCOMBI, KIECTOUYHBIA IICHTD,
PECHUYKHU, KTIyTUKH. DYHKIIMY OPTaHOWIOB KJIETKU. BKitoueHust

3.9

SAnpo — perynaropHslii ueHTp kieTku. CTpoeHue siapa: sjepHas
000J104Ka, KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOPT BENIECTB B KIETKE

)KI/I3H€I[65[T€JIBHOCTB KIJIICTKH

4.1

OOmeH BemiecTB, WM MeTa0ONMM3M. AcCCUMIIIALMS (TUIACTUYECKHMA
OOMEH) M JIUCCUMWIIIALMS (PHEPreTUYECKUil OOMEH) — JIBE€ CTOPOHBI
eAMHOro  Tmpolecca Merabonm3ma. Tumbl oOMeHa  BEIECTB:
aBTOTPOGHBIN u reTepoTPOdHBIMN.
Pons ¢epmeHToB B OOMEHE BEIIECTB U TMPEBpAIICHUH SHEPIUH B
KJICTKE

4.2

®orocunTe3. CseroBas u TemHOBas (a3l (porocuHTe3a. Peakiuu
dboTocunTe3a. dPdekTuBHOCTh (PoTOocuHTE3a. 3HaUeHUE (HOTOCUHTE3A
U1 KU3HM Ha 3emuie. BiusitHue ycnoBuil cpeibl Ha (DOTOCHMHTE3 U
CIOCOOBI MOBBIIIEHUS €70 TPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XEeMOCHHTES. XEeMOCUHTEZUPYIOLINE OakTepum. 3HaueHue
XEMOCHHTE3a JUIsl )KU3HH Ha 3emiie

4.3

DOHepreTuueckuil oOMeH B KJieTke. Pacienienue BemecTs, BbIAEICHUE
U aKKyMYyJIHpPOBAaHUE SHEPIHMM B KIETKE. OTambl 3HEPreTHYECKOTrO
obmena. I'mukonus. bpoxenue u ero Buabsl. Kuciopognoe okucieHue,
WJIM KJIETOYHOE JibIxaHue. D(G(HEKTUBHOCTh YHEPreTUYECKOro 0OMeHa

4.4

Peakuum matpuuHoro cunresa. ['enernueckas nadopmarus u JJHK.
Peanuzanus renerudeckoit nHGopMalu B KieTke. ['eHeTnuueckuii Koa
u ero cpouctBa. Tpanckpunuuss — wMarpuudblii cuHTe3 PHK.
Tpancnsauus — 6uocunTe3 Oenka. KogupoBanue amMuHOKUCIOT. Poib
pubocom B OmocuHTe3e Oenka

4.5

Hexknerounsie (opmbl KU3HU — BUPYCHI. VICTOpUSL OTKPBITUS BUPYCOB
(1.W. iBanoBckuif). OCOOEHHOCTU CTPOEHUSI U >KU3HEICSITEIHHOCTH
BUpycoB. bakrepunodaru. bonesnu pacteHuil, )KUBOTHBIX U YeJIOBEKa,
BbI3bIBaeMble BUpycaMu. Bupyc nmmynoaedpunura yenoseka (BUY) —
Bo3Oyaurens CIIW[a. IIpodunaktuka pacrnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHUM

PasmHoxkeHune n HHIWBUJYAJIbHOC PA3BUTHC OPIraHU3MOB

5.1

KieTounbit MK, WM )KU3HEHHBIN 1TUKI KieTku. UHTepdaza u MuTo3.
[Ipoueccsl, mporekaronie B uHTepdaze. Pemnukanuss — peakius
marpuuHoro cuHte3a JIHK. Crpoenne xpomocoMm. XpomMOCOMHBIN




Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

Ha0Op — KapuoTull. JIMIIOUAHBIN W TalJIOMAHBI XPOMOCOMHBIE
HaOopbl.  XpoMmatuibl. [{luTonoruueckue OCHOBBI  Pa3MHOKECHUS
Y UHAUBHUAYAJIBHOTO PAa3BUTHUSL OPTraHU3MOB.

]_ICJIGHI/IC KJIICTKH — MMHTO3. CTaI[I/IH MHTO3A. Hpoueccm,
IMPOUCXOIAINEC HA PAa3HbIX CTAAMWAX MHTO34. buonornyeckuil cMbICI
MHTO3a

5.2

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe W ToJoBoe. Busl
0ecrnoyioro pa3MHOXKEHUS: [J€JI€HUE HAJABOE, MOYKOBAHHME OJIHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKME, BETETATUBHOE PAa3MHOMKEHUE.
HckyccTBEeHHOE KJIOHUPOBAaHWE OPraHU3MOB, €ro 3Ha4YeHue s
CeJIeKIUU

5.3

ITonoBoe Pa3MHOKCHHC, CTO OTIIMYHUA OT OecIoJIorO.

Meiio3. Cramun wmenosa. IIpomeccsl, MpoOMCXOAAIIME HA CTaAUAX
meio3a. IloBenenme xpomocom B Menosze.  KpoccuHrosep.
buonornyecknii CMbICII U 3HAYCHUE MEI03a

5.4

I'amerorenes — mporiecc 0Opa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBble kese3bl: CEMEHHUKU U audHUKH. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX  KJETOK — TaMeT (CIepMaro30ouf, SWIEKIeTKa) —
cnepmaTtoreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS SIMICKICTOK H
criepMaro3onioB. Omiogorsopenue. [lapreHorenes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DOMOpPHUOHATBLHOE pPa3BUTHE
(amOpuorenes). Ortanbl SMOPUOHAILHOTO PA3BUTHSL Y TMO3BOHOYHBIX
KUBOTHBIX: npoOJeHue, racTpyJisius, OpraHOreHEe3.
[ToctomMOpuoHanpHOe  pa3BuTHE.  THUIBI  MOCTAMOPUOHAIBHOTO
pa3BUTHUS: TMpsAMOE, HempsMmoe (MuunHOouHOe). BausHue cpeasl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHE3 LIBETKOBOIO PACTEHHS:
CTPOEHHUE CEMEHH, CTAJIUH PA3BUTHUS

H&CJ’IC}ICTBCHHOCTB U NSMCHUYHMBOCTH OPTaHU3MOB

6.1

IIpenmer u 3amaum reHetuku. Mcropus pasButus reHeTukud. Bxiian
POCCHUHCKHX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE T'€HETHKH. MeETomabl
TeHETUKH (TMOPUAO0IOTHYECKHM, HUTOTEHETHUECKUNA, MOJIEKYISIPHO-
reHeTudeckuil). OCHOBHBbIE TI'€HETHYECKHE MOHATUA. [ eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH  HACJEJOBaHUS  IMPU3HAKOB,  YCTAHOBJICHHBIC
I'. Menaenem. MoHoruOpuHoe CKpelMBaHUE. 3aKOH €AMHOO0Opa3us
rUOpHUIOB MEPBOro TMOKoJeHus. [IpaBuiao JTOMUHHMpPOBAHMS. 3aKOH




Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

pacICIUICHUSA IIPU3HAKOB. I'mmote3a uywncroTel ramer. IlomHoe u
HCTIOJTHOC TOMHWHUPOBAHHC.

]_II/II‘I/I6pI/II[HO€ CKpCIINBAHUC. 3aKOH HE3aBUCHUMOI'O HaCJICOOBaHU
ITPU3HAKOB. HI/ITOFGTHCTI/I‘IGCKI/IG OCHOBBI ,ZIHFI/I6pI/II[HOFO CKpCIINBAHUA.
AHaHHSPIpy}OHICC CKpCIINBAHUC. Hcnonp3oBaHue AHAJIIM3UPYIOLICTO
CKPCIIMBAHWA JI1 OIIPCACIICHUA T'CHOTHIIA ocooun

6.3

CuemieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLIETIJICHHOMY HaclleZIoBaHUIO T'eHOB. HapyIieHue cremnyieHus reHoB B
pe3yibTare KPOCCHHTOBEpa. XpoMocoMHast Teopus
HACJIEJICTBEHHOCTH. | eHeTHUeCKHne KapThl.

I'eneTtnka mnoma. XpOMOCOMHOG OIIPpCACICHUC II0JIA. AYTOCOMBI )51
ITOJIOBBIC XPOMOCOMEI. I'omorameTHsbIe U IreTCporaMecTHbIC OPIraHU3MEI.
HacneszaHHe IIPHU3HAKOB, COCINICHHBIX C IIOJIOM

6.4

N3menunBOoCTh. Buapl  M3MEHYMBOCTH:  HEHACIEICTBCHHAs W
HACJIEACTBEHHAad. Ponb cpenbl B HEHACIEICTBEHHOW W3MEHUYHMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW U3MEHUYMBOCTU. BapuanuoHHbIi
pan W BapuanMoHHas KpuBas. Hopma peakuuu nOpu3HaKa.
KonnyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKKM U UX HOPMA PEAKIUU.
CaoiicTBa MO (DUKAITMOHHON U3MEHYUBOCTH

6.5

Hacnencreennas, WIN TEHOTUITNYECKas, U3MEHUYNBOCTb.
KomOunaTuBHasS M3MEHUYMBOCTh. Meii03 M TTOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW  M3MEHYMBOCTH. MyTalmoHHass HW3MCEHYHBOCTb.
Knaccudukanust wmyrtanuii: TEHHbIE XPOMOCOMHBIE, T'€HOMHBIE.
Yactrora u mnpuuuHbl MyTanuid. MyrtareHHble (GakTopbl. 3aKoH
FOMOJIOTHYECKUX PSAJIOB B HACJIEACTBEHHOW wu3MeHunBocth H.U.
Basuona

6.6

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOMBI
T'C€HCTUKH YyeJI0BEKa: reHeaJIOTUUECKU, OJIM3HEIOBBIN,
UTOTEHETUYECKUN, OMOXUMUYECKUH, MOJIEKYIIPHO-TeHETUYECKUH.
CoBpeMeHHOE ONpEACICHUE TE€HOTUMA: IOJHOTC€HOMHOE CEKBEHU-
pOBaHKE, TEHOTUITUPOBAHUE, B TOM 4dHcie ¢ noMombio [IIP-ananu3a.
HacnencrBennsie 3a00sieBaHus YeIOBEeKa: TeHHBIC 00JI€3HU, OOJIC3HHU C
HACJICJICTBEHHOW MPEeapaclooKEHHOCThI0, XPOMOCOMHBIE OO0JIC3HHU.
Comarnueckue M TEeHEpaTWBHbIC MyTaluu. [IpuHUOUNBI 370pPOBOTO
obpaza  JKM3HM,  JIUarHOCTHUKH, npodUIAKTUKA U JICUCHUS
reHeTHYecKuXx OoJiesHel. MenuKo-TeHETHYECKOe KOHCYJIhTUPOBAHUE.
3HaYCHWE MEIUIIMHCKON TEHETUKW B MPEAOTBPALICHUM W JICUCHUU
T€HETUYECKUX 3a00JICBaHUM YeIOBeKa

Cenexnust opraan3MoB. OCHOBBI OMOTEXHOJIOTHU
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7.1

HpOBepﬂeMblﬁ AJIEMEHT COACPKAaHNA

Cenekuusi Kak Hayka ¢ MPOLECC. 3apoXkKACHUE CEICKUUU U
nomectukanusa. Yuenue H.M. BaBuiioBa o neHTpax npouCcxXoXAeHUI U
MHOT000pa3usi KyJIbTYpPHBIX pacTeHHil. LIeHTpel mpoucXoxaeHUs
JOMAIIIHUX XKUBOTHBIX. COpT, MOpoAa, ITaMM

7.2

CoBpeMeHHbIE METOIbI CeleKUuU. MaccoBblil W HWHAWBUIYaTbHBII
oTOOpBl B CEJIEKIIMM pacTeHUd M KUBOTHBIX. OIEeHKa HSKCTephepa.
bnu3kopoacTBeHHOE CKpeluBaHue — WHOpUAMHT. Yucras JIUHMS.
CkpemBanue 4uCThIX JuHUHA. [eTeposuc, wnm rubpujHas cuia.
HeponctBenHoe ckpemnuBanue — aytopunuur. OtnanéHHas TuOpu-
nu3aruss M e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W MOJyd4eHUe
NOAUIUIONI0B. JIOCTHOKEHUSI CEJNEKUUM PAcTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB

7.3

buorexHomoruss kKak OTpaciap MNPOU3BOJACTBA. ['€HHAs WHXKEHEPHS.
Oranbl co3nanus pekoMouHanTHOM JIHK 1 TpaHCTeHHBIX OpraHU3MOB.
Kiterounas nnxeHepus. Knetounsle KyJIbTypbl. MHKpPOKIOHAIBHOE
pa3MHOXkeHue pacteHuil. KiloHMpoBaHME  BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. OJKOJOTMYECKHE M JTUYECKUE
npo6sieMbl. MO — reneTndecku MOAU(PHUIIMPOBAHHBIE OPIaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA

DBOJIIOIIMOHHAS OMOJIOTHSA

1.1

DBOJIIOITMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CuaerenbctBa 3BOMOUMU. [laneoHToNOrMUECKUE: TOCIEN0BATEIBHOCTD
NOSIBJICHUS! BUJIOB B MAJICOHTOJIOTUYECKOMN JIETOMKUCH, TIEPEXOIHbIE (DOPMBI.
buoreorpaduueckue: cXoAcTBO M paznuuue GayH u Quop MaTepuKoOB U
OCTPOBOB. DOMOPHOJIOTUYECKHE: CXOJICTBA U PA3NUUUS SMOPUOHOB Pa3HBIX
BUJIOB TO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJOTMYHbIe, pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MoJeKyaspHo-
OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJEJACTBEHHOCTH U OCHOBHBIX
METa0O0JMYECKUX MYTEH Y BCEX OPTraHU3MOB

1.2

OpomounonHas Tteopust Y. JlapBuna. IIpeanocbulkKM BO3HMKHOBEHUS
JapBUHM3MA. /J[BWKymume CHibl  3BOMIOLMM  BUIOB 10 JlapBuHY
(M30BITOYHOE  pa3MHOKEHHWE TNPU  OrPAHUYCHHOCTH  PECypCOB,
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IIpoBepsieMblil 3JIEMEHT COAECPKAHMUSA

HeomnpenenéHHass  M3MEHYMBOCTh, OoOppbda  3a  CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopust 3Bomonuu (CTD) U OCHOBHBIE €€ IMOJOXKEHUS.
Mukposomtonus. [Tonynsuusa kak equHUIA BUJA U SBOJIIOLIMH

1.4

JIBrokyiiue cuiibl ((hakToOphl) SBOJIIOLUU BUAOB B NMpUpojie. MyTalmoHHBIN
npolecc W KOMOMHATHBHAST W3MEHYMBOCTH. [lOMyJNslIMOHHBIE BOJHBI U
npeiid renoB. M3omamums wu  murpamus. EcrectBeHHbIE  0TOOp  —
HaNpaBIIOMUN (akTop FBOMOLHH. POPMBI €CTECTBEHHOTO 0TOODA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosronuu. [Ipumepsl
MIPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHbIe (HOPMBI
BU1000pa30BaHus: reorpaduyeckoe, IK0JIOTHIECKOe

MakposBomonusi. QopMbl  3BOJIOLUU:  (PUIIETHYECKas, JUBEPreHTHas,
KOHBEPIeHTHas, napajuenbHas. HeoOpaTuMocTs 3BoIonmn

BoO3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHay4HbIEC TIPEACTABJICHHUS O 3apOXKJICHUM XU3HU. HaydHble TUmoTessl
BO3HUKHOBEHUS KU3HHM Ha 3emiie: a0UOreHe3 1 MaHCIepMUs. XUMHUYeCcKas
ABOJIIOIUS. DKCIEPUMEHTATIBHOE TTOATBEPIKICHUE XUMUYECKON SBOJIFOIIHH.
HauaneHple stamel Omonormueckoit »Bosronuu. [umnoreza PHK-mupa.
[TepBbie KNETKU U X 3BOIOIUA. POPMUPOBAHUE OCHOBHBIX TPYIIN KUBBIX
OPTraHU3MOB

2.2

PazButne xxn3nu Ha 3emiie no spam u nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas 3pel. Ilaneo3olickas spa u e€ nmepuoabpl: KeMOPUHCKHUIA,
OPAOBUKCKHUH, CHIIYPUHUCKHM, JEBOHCKHAM, KAMEHHOYTOJbHBIN, TIEPMCKHUM.
Me3o30iickas 3pa 1 €€ NepruoIbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickags 3pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOTECHOBBIN,
AHTPONOT€HOBBIA. XaPAKTEPUCTHKA KIIMMATA U T€0JIOTHYECKUX IIPOLIECCOB.
OcHOBHBIE JTallbl JBOJIIOLIMU PACTUTEIBHOTO M JKMBOTHOTO MUpa.
Apomopdo3bl 'y pacTeHuid W KUBOTHBIX. llosiBieHuwe, pacuBeTr u
BBIMUPAHHE IPYNN KUBBIX OPraHU3MOB

2.3

CucteMa OpraHMuecKOro MHpa KaK OTpakeHHEe 3BOOUMU. OCHOBHBIC
CUCTEMAaTUYECKHE IPYNIbl OPraHU3MOB

2.4

OBoJrolMsl  4elnoBeKa.  AHTpONoJIoTWsT ~ Kak ~ Hayka.  PasBurtume
MPEACTABICHU O TPOUCXOXKICHUHM 4YeJlOBEeKa. MeToapl H3ydeHUs
anTporioreie3a. CXoAcTBa U pa3iMyudsi YEJIOBEKA U  YKUBOTHBIX.
CucremaTHuecKoe NOJI0KEHUE YEIOBEKa.

HBwxkymme  cuwibl  (dakTtopbl) — aHTpomoreHesa.  HacmenctBeHHas
W3MEHYUBOCTh U €CTECTBEHHBIH 0TOOp. OOIIecTBEeHHBI 00pa3 >KWU3HH,
W3rOTOBJICHHE OPYIUI TPyAa, MBIIUICHHE, PEYb
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2.5

IIpoBepsieMblil 3JIEMEHT COAECPKAHMUSA

OcHOBHBIE CTaAUU W BETBH JHBOJIOLMM YEJIOBEKA: aBCTPAJOMUTEKH,
Uenosek ymenbid, YenoBek npsMoxoasmuid, YenoBeK HEaHIepTAIbCKUM,
UenoBek  pa3ymHbid. Haxogkum  MCKOMaeMbIX  OCTAaHKOB,  BpEMs
CYIIIECTBOBAaHUS, 00JIACTh PACIpPOCTpPAHEHUs, O0OBEM TOJOBHOTO MO3ra,
o0pa3 KU3HH, OpYyAUs

2.6

Yenoseueckue pacbl. OcHOBHBIE OOJBIIME pachl:  €BPOMNEOUIHAS
(eBpasuiickas), HETpO-aBCTPAJOUIHAS (PKBATOpUATIbHASI), MOHTOJOUIHAS
(azuarcko-aMepukaHckas). YepThl MpUCIIOCOOJIEHHOCTH MpeICTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUSA. EAMHCTBO yenoBeUeCcKuX
pac. Kpurnka pacuszma

OpraHn3Mbl U OKpY>Karolas cpeaa

3.1

OKOJOTUSL KAaK HayKa. 3aJayd ¢ pa3feibl  dKojoruv. MeTtoasl
AKOJIOTUYECKUX HCCIIEAOBAaHUM. DKOJIOrHYecKoe MUpOBO33peHue. Cpeabl
oOWTaHUs OPraHW3MOB: BOJIHAs, HA3eMHO-BO3JyIIHAs, IIOYBCHHAS,
BHYTPUOPTaHU3MEHHAS

3.2

Oxonoruueckue (axtopel. Knaccuduxarnus skosnorudeckux (HakTOpOB:
abnoTuyeckre, OMOTUUECKUE U aHTPOTIOTEHHBIE. J[eCTBHE SKOIOTUUECKUX
(GhaKkTOpOB HA OPTaHU3MBbI

3.3

AOuoTrueckue (hakTOopHI: CBET, TeMIreparypa, BJIAKHOCT.
®dotonepuoauzm.  IlpucnocoOnieHusi ~ OPraHU3MOB K JICUCTBUIO
abuoTndeckux (paxkTopoB. buosoruueckue puTMbl

3.4

buotnueckne  daktopel. Bumbpl  OMOTHYECKHMX  B3aUMOJCHCTBUI:
KOHKYPEHIIUS, XHMIIHUYECTBO, Mapa3uTU3M, MYyTyalli3M, KOMMEHCAJIN3M
(Hax1eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHue
OMOTHMYECKMX B3aUMOJEHCTBUM Ui CYIIECTBOBAHHUS OPraHu3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKU TonyJsaiuu. (OCHOBHBIE IOKa3aTeNH
MONYJSIMUU:  YHUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTB,
MIPUPOCT, MUTpanys. JIMHAMHUKaA YMCIEHHOCTH NONYJIALUHU U €€ PETYIISLINS

COO6HI€CTB3 H 3KOJIOIn4CCKHUEC CUCTCMBbI

4.1

Coo0uiecTBo opraHu3MoB — OnorieHo3. CTpyKTypbl OMOLIEHO3a: BHIOBa,
MPOCTpPaHCTBEHHAs, Tpoduueckas (ruiieBas). Buasi-nomunantel. CBsi3u B
OMOIIEHO3e

4.2

Dkosornueckre cuctembl (dkocuctembl). [lonste 00 »kocucTteMe u
OuoreoleHose. OYHKIIMOHAJIbHbBIE KOMITOHEHTBI 9KOCUCTEMBI:
IPOJYLIEHTBI, KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BEmIECTB M IMOTOK
SHepruM B skocucteme. Tpoduueckue (MULIEBBIE) YPOBHU SKOCHUCTEMBI.
[Tumessle nenu u cetdu. OCHOBHBIE MOKAa3aTeNM dKOCHCTEMBI: OMoMacca,
MPOIYKUHS. OKOJOTMYECKHE MHUPAMHUIbL: NPOAYKLUH, YUCIECHHOCTH,
6unomaccel. CBOMCTBAa 3KOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJISIUS, pPa3BU-
tue. Cykueccus

4.3

[Tpupoubie 3kocucTeEMbl. IKOCUCTEMBI 03€P U peK. IKOCUCTEMA XBOMHOTO




Kox  IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
VI IIUPOKOJIMCTBEHHOTO JIECA.

AHTpONOreHHbIE IKOCUCTEMBL. ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe M XO3SMCTBEHHOE 3HAUYEHUE  arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpazue kak ¢akTop ycTOMUMBOCTH 3KOocucTeM. CoXpaHEHHUE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emMIie

Yuenue B.U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. XKupoe BemniectBo U ero pyHkiuu. OcobeHHOCTH OMOCheEpHI
KaK TJIOOAJbHOW 3KOCHCTEMBI. J[MHaMHueckoe paBHOBecHEe M oOOpaTHas

44 cBs3b B Onochepe. KpyroBopoTsl BemecTB U1 OMOr€OXUMUYECKUE LIUKIIbI
3JIEMEHTOB (yIjiepoja, a30Ta). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI
CYLIN
YenoBeuectBO B Ouocdepe 3eMiu. AHTPONOIEHHbIE HW3MEHEHUS B
ouocdepe. ['modanbHbIE YKOJIOTUYECKUE TPOOTIEMBI.

4.5

OcHOBa panMOHAJIBHOTO YIIPABICHUS MPUPOAHBIMU pecypcaMd U HUX
ucrnosab3oBaHue. JloctuxkeHns: OMoJIOTUY U OXpaHa IPUPOIbI

YYEBHO-METOINYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
buonorusi, 10 kmacc/ Kamenckuit A.A., Kacnepckas E.K., Cupornazos B.U.,
AKIIHOHEpHOE o011ecTBO «M3narenbcTBO «IIpocBenienne»
» buonorusi, 11 xnacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazor B.H.,
AxknmonepHoe obectBo «M3aarenbetBo «lIpocBemienne»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
A.I0.NonneBa. A.B.TopramoB. buonorus B cxemax m Tabmumax OKCMO

Mockaga. 2012 r
I'. . Jlepnep. buonorus. IlonHelii crpaBoyHUK s moaArotoBku k E I' O. M.
AcTpenb 2012 r
l'otoBumcs k  EI'D.  O6mas  Ouwonmorms M Jlpoda 2012 r
El'D 2012 T. buonorus. M. AcTtpenb 2012r
O6mas ouosorusi: Yueonuk / Ilox pen. Koncrantunoa B.M.. - M.: Academia,
2018. - 704 C.

Boponuos, H.H. buonorusa. O6mas Ouonorusi. 10-11 kmaccel: YueOHUK aiist
oOmieoOpa3zoBarenbHbIX yupexxaeHuii: bazoseiii ypoens / H.H. Boponios. - M.:
[Ipocs., 2022. - 304 C.
3axapoB, B.b. Pabouas terpanps o obmei Ouonorum: 10-11 kmacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H.M. Uepnosoit "Oobmas
omonorusa. 10-11 xmacc" / B.b. 3axapos, E.T. 3axapoma, A.Jl. Kymnaes, B.U.




CuBormnasos. - M.: DK3aMeH, 2. - 157 C.
T A JloBkosa. IToaroroBka k onummnuaaam no ouosoruu 8-11 kmacco. M Aiipuc-
npecc 2011

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI U PECYPCBHbI CETH
UHTEPHET

www.informika.ru - saekrponnsii yueOnuk "buomorus" (Bep. 2.0 - 2000) u3
nukia "OOydaromue HIKIoneanu". - Y4eOHbIH Kypc, KOHTPOJIBHBIC BOMPOCHL.
(Kak MOJIb30BAThCSA - CM. "Tlomors".)
www.floranimal.ru - "FLORANIMAL - pacrenus u xumBoTHBIC" Kak
sHnukoneaus. (O0beM mHbOpMaIuu BredyaTiaseT.) BeiOpaTte OykBy, OTKpOETCS
CTpaHMIla C JBYMsS OOJBIIMMH KOJIOHKaMH Ha3BaHuii: Pactenus m JKuBoTHEHIE.
BeiOmpaeM 1o  Ha3BaHWUIO -  OTKpBIBaeTcs  ommcanne W (oTo.
www.filin.vn.ua - "®OwimH" - WUIIOCTPUPOBAHHAS SHIUKIONEIUS KHUBOTHBIX. K
COXKAJICHHIO HE Bce pa3denbl roroBbl. Omnucanuss W Qororpadumu.
www.nature.ok.ru - Penkue u wucdesarommue >KMBOTHbie Poccuu. OnucaHus u

rojoca pEeaKUX ’KUBOTHBIX.
www.bril2002.narod.ru - buosorus s mkoibHUKOB. Kparkas wuH)OpM. MO
pasenam: Oomas ouosorus, boranuka, 30010TH, YenoBexk.
www.festival.1september.ru - ®dectuBanp nemarorundeckux wuuaehd "OTKPBITHINA
ypok" 2006 - 2007. Pazmen '"lIpemomaBanue Owuomoruu" - 86 crarteil.

www.charles-darwin.narod.ru - Yapnes [lapsuH: Ouorpadus 1 KHHUTH.
OI'BHY «MHCTUTYT CTpaTeruu pa3BUTHs 00pa30BaHU»



