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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinm, a Tak:ke MOJI0KEHUS O crielupuKe
Ouosiornu, €€ 3HAYEHUM B TO3HAHUM JKUBOM MPUPOABI U OOECICUCHUU
CYIIIECTBOBAHMSI YeJIOBEYECKOTO o0miecTBa. COTslacCHO HA3BaHHBIM TIOJIOKCHHSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Onosoruu Ja€T MpeACTaBICHHE O TIeNISIX, 00 001Iel cTpaTeruu
o0y4eHU s, BOCIUTAHUS U PA3BUTUS 00yUaIOIKUXCS CPEACTBAMH YUeOHOTO IIpeIMETa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPAKAHUE, €TO CTPYKTYPY,
pacrpeqeeHre 1o pasjeliaM U TeMaM, PEKOMEHIYEMYIO I1OCIIEI0BATEIBHOCTD
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B mporpamme 1o OHONOrMM TakXe YUYUTHIBAIOTCS TPeOOBAaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOYydYalomMXCd IO OCBOCHHIO COACpPKAHUSA
OHOJOTNYECKOr0 00pa30BaHUsI.

B nporpamme no 6uosioruu (10—-11 xmaccel, 6a30BbIM ypOBEHB) peaiu30BaH
NPUHIMI TPEEMCTBEHHOCTH B M3yYE€HUM OHOJOruu, Ojarojapss yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm oOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4HClie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH NMPUPOJHON CpeAe, aHAIIN3a BIMSHUSA XO3IMCTBEHHOMU
JEATEIIbBHOCTH YeJIOBEeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
YcuieHne BHUMaHUS K TMPUKIAIHON HAMpPaBICHHOCTH Y4eOHOro IMpeaMera
«buronorus» NpoaIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM J1JIs PEIICHUS
OJIHOW M3 aKTyaJbHBIX 3aJa4 IIKOJIHHOTO OMOJIOTHYECKOT0 00pa3oBaHUsl, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4aronIuxcsl CIIOCOOHOCTH aJalnTHUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.



buonorust Ha ypoBHe cpenHero ooOiiero oOpa3oBaHHs 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YyCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MPHUPOIbI, (OPMHUPOBAHUS
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne 6MOIOTUS UMEET TAKXKE /TSl PEIICHUS BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpegHero  odmero  o0pa3oBaHUsA,  COIUAIM3AINU
oOyuarouxcs. M3yuenne 6MoI0ruu 00ecreurnBaeT yCioBus sl (hOPMUPOBAHHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPEJICTaBICHUSAMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OTt60p conepkanus yueOHOro npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAloLIEeld MPUPOAHOU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUYECKo AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpa H
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CrpyKTypupoBaHHE COJEp)KaHUsl Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUH 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOU MPUPO/IbI, O €€ YPOBHEBOM OpraHu3aliu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE IMHNN: «bruonorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueOHOro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIOJIb30BaTh ATH 3HAHMS A TPAMOTHBIX JEHCTBUI B OTHOIICHHWU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

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



OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBbI 3HAHMA O OMOJOTHYECKHX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHU3ALMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(opMupoBaHue y 00ydYaroIIMXCsl NMO3HABATEJIbHBIX, MHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHaliM3a JAaHHBIX O MyTSIX Pa3BUTUS B
OMONOTMM HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTaHOBJICHHE Yy oOOy4aroumxcs oOmeld KylIbTyphl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpPa KUBOU MPUPO/IbI HA OCHOBAHWY 3HAHUH U OMBITA, MOJYYCHHBIX TIPU U3yUYEHUU
OMOJIOTHH;

(¢opMupoBaHue y OOyYarOIIMXCS YMEHHMH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTUH;

BOCIHMTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTU IMO3HAHUS YEJIOBEKOM >KUBOM
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHUS K HEH, COOIIO/IEHUS AITUUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IEHHOCTH OMOJOTHYECKUX 3HAHWM [JIs1 TIOBBIIICHHUS] YPOBHS
9KOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHMS HAYIHOTO MHUPOBO33PEHUS;

MIpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEIHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIbHOCTH IO OTHOUIEHUIO K OKPYXKAIOILIEH cpee,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME U COONIOACHHE MeEp MNPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpennero oobmiero ob6paszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jist u3ydeHust Ononoruu Ha 6a30BOM ypOBHE CpeIHEeTo 00111ero 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HEeMIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HaykKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertoabl NO3HaHUS KUBOU IPUPO/IbI (HAOIIOIEHUE, SKCTIEPUMEHT, OTIMCaHUE,
u3MepeHue, Kiaccupukanus, MOJACTUPOBAaHUE, CTaTHCTUYecKas oOpaboTka
JTAHHBIX ).

JleMmoHcTpanuu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konsnos, /[x. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlabopaTopHbIe U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHHWE pa3IMYHBIX METOAOB IPH
U3Y4YE€HUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKusbie cucremspl (OOCUCTEMBI) KaK MpeAMET n3ydeHust ouonoruu. Otandue
JKUBBIX CHCTEM OT HEOPTraHUYECKON IMPUPOJIBI.

CaoiicTBa OMocucTeM U UX pa3HOOOpa3ue. Y pOBHU OpraHU3allui OMOCUCTEM:
MOJIEKYJIIPHBIM, KJIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIN, MOIYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JdemoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3aluU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb moJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEpPAJIBbHBIX BelECTB B Kierke. l[lognepkaHue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u ctpoeHne 0eakoB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOM MOJEKyJdbl (TIepBUYHAs, BTOpPUYHAs, TPETHUYHAsA M
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

®depmeHTHl — Ouonornueckue KaranuzaTopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

YraeBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JI€30KCUpU003a),
aucaxapuapl  (caxaposa, JaKkTo3a) U IMoOJMcaxapuibsl (Kpaxmaj, TJIMKOTEH,
nestoso3a). buonornueckue GyHKIUU YriieBOOB.



Jlumunel: Tpurmuuepuasl, ¢Gochomunuabl, crepouabl. ['mapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTHUU.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuaslt — MoOHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o KieTke. Kierounast Teopusi — npuMep B3auMOJICUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOoIbl M3yUeHUS KISTKH.

Krnetka kak nenoctHas xuBasi cuctema. OO1ue npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak reHetudeckuil ammapar, cucrema
cHHTEe3a Oenka.

Tunel KIETOK: 3yKapuoTHuecKas W Mpokapuotruueckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKApHOTUYECKOM KieTku. KierouHas creHka Oakrepuid. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

I10oBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiictBa U ¢pyHkiuu. [{utomnnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
an30cOoMBI. [10yaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[TpoucxoxneHne MHUTOXOHApUNA M mactul. Buasl mnactun. HememOpanubie
OpraHOWJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. OyHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynsaTtopHblii LHeHTp KieTkd. CTpoeHue sapa: sjaepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX DJJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmumsr u cxembl: «llepuoanueckas TabnMIIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObI, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpaKTUYeCKUe padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



JlaGopatopnass paGora Ne 2. «V3yueHue CTpOEHMsI KJIETOK pPacTECHUH,
YKUBOTHBIX U OakTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. ’KnuzueaessTeJJLHOCTH KJIETKH.

OOMeH BelecTB, WM MeTab0Iu3M. ACCUMIIIAISA (TUIACTHYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPTUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTpOQHBIN U TeTepoTpodHbIA. Pois pepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunre3. CperoBas U TeMmHOBasg (a3pl Qorocunreza. Peakiuu
dotocunteza. DpdexkTuBHOCTh PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emsie. BiusHue ycrmoBuid cpeasl Ha (OTOCUHTE3 M CITOCOOBI TIOBBIIIEHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe 0akTeprun. 3HaUYeHUE XEMOCHUHTEe3a IS
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KileTke. PaciiernsieHue BeIiecTB, BbIACICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KIJIETKE. DTalbl YHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxenne u ero Buapl. KucinopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanue. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuyHoro cuHte3a. ['eHermueckas wunpopmamms u JHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KiIEeTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Heknerounsie popmsl sxu3HU — BUpYCHI. MicTopust oTkpeiTust Bupycos (. 1.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M IKMU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUIY) — Bozoyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI.

JlemoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomnacty, «Potocuntes», «Crpoenue J[HK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/da,
oakTepuodaray, «Pemnukarnus JJHK».

O6opynoBanue: Moaenu-anminkanuu «Y aoenue JJHK u Tpanckpuniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

KiteTrounbIii MK, WIM KU3HEHHBIM UK KiIeTku. MHTepdaza m MuTos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO



cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Jenenue knetku — muto3. Crtagun murtosa. IIpomeccel, npoucxoasimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

dopmbl pa3MHOKEHHSI OPraHU3MOB: Oecronoe U 1moioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JIEJICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIIOpo0Opa30BaHKUE, BETETATUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIsl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Ctaguu meito3a. Ilpoueccsl, npoucxoasime Ha CTaausax Menosa.
[loBenenne xpomocoM B Mero3ze. Kpoccunrosep. buonormueckuil cMmbIiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc oOpa3oBaHUS TMOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOEHHOCTH CTPOCHHS SIUILEKJIETOK U crepMaro3ouaoB. OIuiogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE Pa3BUTHE
(3MOpuorenes). Jrarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. TUIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPAMOE, HENpsMoe (JTUYuHOYHOE). BiusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAINH PA3BUTHSI.

JleMmoHcTpanuu:

Tabmuupbr u cxembl: «DoOpMbl pPa3MHOXKEHUSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenune kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit mukimy, «Pemmukanus JHK», «Mutos»,
«Mernosy, «IIpsMoe n HenpsiMmoe pa3BUTHEY, «l 'aMeTOreHe3 y MIECKONMUTAOIINX U
yesnoBekay, « OCHOBHBIE CTaIUA OHTOTEHE3a.

OGopynoBaHue:  MHUKPOCKOI,  MHUKporpemnapatbl  «CriepMaTo30uibl
MJIEKOITUTAIONIEero», «ShleKkIeTka MiaekonuTaromero», «Kapuokunes B KieTKax
KOpelika JIyKa», MarHuTHas MoJieNib-alnmuiuKanus «Jlejgenue KIeTKu», MOJelb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKUe padoThI:

JlaGoparopuass padora Ne 3. «HaGmromeHne MUTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».



Jlabopatopuast pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reneTuku. Mictopus pa3BuTusi reHeTUKH. Posb uronorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiaa poccHMCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuii). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaclieIOBaHUSI MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MoHorubpuHOe CKpelMBaHWE. 3aKOH €IWHOOOpaswsi THOPUIOB TEPBOTO
nokoJeHusd. [IpaBuio qoMmuHUpoBaHMs. 3aKOH paCIIECIUICHUs TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelI0BaHUs
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHann3upyrouee cKkpeumpanue. cnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemsieHHoe HaclieqoBanue npusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBAaHUIO FeHOB. HapyleHue cueruieHus FTeHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | €HeTUUeCKHUe KapThl.

I'enetnka nmona. XpoMOCOMHOE ONpEAEICHUE TM0Ja. AyTOCOMBI U TTOJOBBIE
XpoMOCOMBI. ['omMorametrHsie M reTeporaMeTHbie OpraHu3mbl. HaclienoBaHue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3MeHYnBOCTS. Buer M3MEHYUBOCTH: HEHACJIEACTBEHHAS u
HacJIeACTBEHHad. Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHUMBOCTH. BapuanuvoHHBIA psan U
BapualMoHHass KpuBasd. Hopma peakiuum mnpuszHaka. KonndecTBeHHblE U
KaueCTBEHHbIC TMPU3HAKKM U UX HopMa peakinuu. CBOHCTBA MOIUMDUKAITMOHHOU
M3MEHUYUBOCTH.

HacnenactBennasi, wiM reHOTHUIUYECKas, W3MEHUUBOCTb. KoMOWHaTHBHAS
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYNHBI MyTaluii. MyTareHHbIie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenmoreka. Kapumotun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBeKa: TeHeaIOTHYCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKIUM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemeHHoe ONpECICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M1P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJIEACTBEHHOM MPEIPacloOKEHHOCThIO, XPOMOCOMHBIE OO0JIC3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPMIAKTUKA U JICUEHUS TeHETUYECKUX



Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULUHCKON
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuupr u  cxeMbl:  «MOHOTHOpUIHOE  CKpEUIMBAaHWE U €r0
LHATOIE€HETUYECKAs OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTON€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeuIuBaHHUE»,
«llutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKkne KapThl pacTeHUH,
KUBOTHBIX WU YeNOBEKa», «l'eHeThka moiia», «3aKOHOMEPHOCTH HAacJeI0BaHUs,
CUCIUIECHHOTO C mnoyioMm», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Bubl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

ObopynoBaHue: MoAeNU-aNIUIMKAIUA «MOHOTUOPUIHOE CKpELIMBaHUE,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtpemnapat «Jpo3oduna» (Hopma, MyTaiuu GopMbl
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHas pabora Ne 5. «M3ydeHue pe3yibTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax.

Jlabopartopnas padota Ne 6. «3yyenne MoaupuKkamoHHON U3BMEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHOW KPUBOM.

JlaboparopHas padora Ne 7. «AHanu3 myTanui y Apo30(uiibl Ha TOTOBBIX
MHKPOIIPENApATAX ).

[Ipaktuyeckass pabora Ne 2. «CocTaBiieHHME UM aHajdu3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apoKIEHUE CEJIEKIIMU U JOMECTUKALIHS.
VYuenue H. U. BaBuiioBa o 1ieHTpax mpoucXoxAeHUS 1 MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpBI IpONCX0XKIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CENeKIIMU. MacCOBBIN ¥ HHAUBUAYAJIbHBIN OTOOPHI B
CEJICKLIMU DPACTEHM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIckyCCTBEHHbIN MyTareHes U moJiy4eHue
MOJIUIUIOUIOB. [JOCTHKEHNS CEIEKINN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHoMOrMs Kak OTpaciib NMPOM3BOACTBA. ['€HHAs HWH)KEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okonoruueckne W dTtudeckue  mpoosmembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.



JlemoHCTpauuu:

IToptpets: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr m cxembl: kKapta «lIeHTpbBl MPOUCXOXKIEHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHui», «llopoasl TOMAIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTYpbl H
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOJIOB M KOPHETIIOIOB TUKUX (hOPM U KYIIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Oxckypeust «OCHOBHBIE METOJIbI U JIOCTHKEHMSI CENIEKI[MU PACTeHHM u
JKMUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO34MCTBO, JaOOpaTOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. IBosIrOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPUH. ODBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 5BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa 3BOMOLMU. [laIEOHTOIOTMYECKHUE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOM JIETOMMCH, TIEPEXOIHbIE (OPMBI.
buoreorpadguueckue: cxoncTBo U paznnuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W Pa3IMuusg SMOPHUOHOB pPAa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonuonHas teopusi Y. [apBuna. IIpeanochuiku BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIOLNUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunreruueckas Teopust sBomoiuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKECHHUS.

MukposBomronus. [Tonynsuus kak equHUIA BUAA U 3BOJIIOLIHH.

JBrxymue cuiibl ((hakToOphl) 3BOJIIOLMKM BUIOB B IpHUpojae. MyTallMOHHBIH
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomymnsiiMoOHHBIE BOJHBI U Apeud
reHoB. M3ouus 1 MUrpanus.

EcrtecTBeHHbII 0TOOp — HampaBiIAlOMMA ¢GakTop 3BoOHUU. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHM3MOB Kak pe3ysbTar 3Bostonuu. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.



Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOpMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. @DopMbl  3BOJIONMUM:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHre oT HECENUAIIM3UPOBAaHHBIX NIpeaKoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paIAALML.

JdeMoHcTpanuu:

IHoprpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuup! u cxemsl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMie, «3apObIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantanmumn», «OOmas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUIO00PAa30BAHUE.

O0opynoBaHMe: KOJJIEKLHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAacCKH,
HA0Op IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapta Mupa, KOUIEKIUs «DOpPMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpPOMOCOMY, BIIaXKHbIE ITpenaparsl «Pa3BuTre HACEKOMOTro», «Pa3BUTHE JIATYILIKI,
Mukpornpenapar «Jlpozoduiay (Hopma, MyTauu GopMbl KPbUILEB U OKPACKU TeJa).

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Jlabopatopuast pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue MpUCIIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JIoHay4YHbIE TPEACTABICHHUS O 3apOKICHUM >XKM3HU. HayuHble runoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxeil. Apxeickas u
npotepo3oiickas dpel. llameosolickas spa u e€ mepuoAbl: KEMOPHIICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.



KaiiHo3oMickas 3pa ®W €€ mnepuoApl: NaJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepuUCTUKa KJIMMaTa U Ie0JIOTMYECKUX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [T0siBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpAa Kak OTpakeHHe H3BOMOUUH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YeIOBEKa. AHTPONOJIOTH KaK HayKa. Pa3BuTue npencraBieHuid o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrwxymue  cunbl  ((aktopel) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBeHHbI 00pa3 KU3HH,
U3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPATIONUTEKH, YeIloBeK
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JACTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckue pacbl. OcCHOBHbIE OOJBIIME  pachl:  €BPOIEOMIHAA
(eBpasmiickas),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTU  MpEICTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JeMmoHcTpanuun:

[Toprpetsr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
apBuH.

Tabmunel 1 cxembl: «Bo3ankHoBeHne COJIHEUHOM CHCTEMEBI», «Pa3Butue
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6GopynoBanne:  Mymsku — «[Ipoucxoxkaenne — deinoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPONA, HEAHJEPTAJIblia, KPOMAHBOHIIA), CJEMNKH WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTudeckas padota Ne 1. «M3yueHune uckomaeMblX OCTaTKOB PaCTEHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcusi «DBOJIOLNSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.



DKOJIOTHsI KaK HayKa. 3a/1a4i U pa3/ielibl 3KOJOTurd. MeTo1bl 3KOJIOTMYECKUX
MICCIIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUs OPraHW3MOB: BOJIHAs, HAa36MHO-BO3/YLIHAs, IOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue Qaxkroprel. Knaccudukanus skogorndeckux (QaxTopos:
abuoTHyeckue, OMOTMYECKHE M aHTPOIOTreHHbIEe. JlelcTBHE SKOJOTHYECKHX
(aKkTOpOB Ha OPraHU3MBI.

Abunotndeckue (HaKkTOphl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTOMEPHOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne  Qaktopel.  Buabl  OMOTHYECKMX  B3aUMOJICHCTBUIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIHU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYyLIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyisuuu. OCHOBHBIE ITOKa3aTeld
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanvs. J[MmHaMyKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupr u cxemsl: kapta «lIpupoansie 30HbI 3emun», «Cpeapl 0OUTaHUS
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopatopHast pabota Ne 4. « BnusiHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «ITocu€T MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0mrectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0OBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

DKoJsiornueckre cucteMbl (dkocuctemsl). [loHsiTHe 00 »KOCHUCTEME U
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BElECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuiieBbie) ypoBHH s3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:
OPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazsutue. CyKueccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U pEeK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.



AHTpPONOTEHHBIE ~ IKOCHCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢GakTop ycTOWYMBOCTH »KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouoceprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI00aJIbHOM JKOCHCTEMBbl. JIMHaMHueckoe paBHOBeCcME U oOpaTHas CBs3b B
onocdepe.

KpyroBopoTsl BemecTs 1 OMOre0OXUMHUYECKHE UKIIbI AJIEMEHTOB (YyIJIepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiii. AHTPOIIOTCHHBIE M3MEHEHHSI B Onocdepe.
['1o6aIbHBIE IKOIOTMYECKUE TPOOIEMBI.

CocymiecTBoBaHuUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
Ounopa3zHo0Opa3us Kak OCHOBa ycToM4YMBOCTU Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPHUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHuE. JlOCTHXKEHUs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuupl u cxemsl: «[lumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIOTECHHBIE BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE HCTOYHHKY 3arpsI3HEHUS
BO3/lyXa U TIPYHTOBBIX BOJ», «llouBa — BakHeillas cocTaBistomas ornochepon,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaIuOaKTUBHOTO 3arpsi3HeHus Ouocdepwy, «OOmas cTpykTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaenb-anmukanus «Tunuaable OUOIEHO3bI», repbapuii
«PacturtenbHbIe COOOIIECTBaY, KOJUICKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu M KOJJICKIIUHA PACTCHUIN U dKUBOTHBIX,
MpPUHAJJIEKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIaM OJHOro Buaa, KpacHas kauura
Poccuiickoit  ®enepanuu, H300paKEHHUS OXpaHSIEMBIX BHJIOB pACTEHUU U
YKUBOTHBIX.



[UNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
bMOJIOTMN  HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cornmacuo ®I'OC COOQO, ycranaBimuBaroTcs TpeOOBaHUS K pe3yjbTaTaMm
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JMYHOCTHBIX pPe3yJIbTATOB OCBOCHUS Mpeamera «bhosiorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa « buonorus» JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauun, npupoae u
OKpYKaIoUIEH cpelie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKOH MO3UIIMN 00YYAIOIIEeTrOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHa M MPaBOMOPSIAKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM [ESITEIbHOCTH IIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CITIOCOOHOCTh  ONPEACISTh COOCTBEHHYIO TO3WIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €€;

yMEHHUE YUYUTHIBaTh B CBOMX JICMCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIICHUSI K MHEHHUIO OIMOHEHTOB MPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHUICKOU TpaKIaHCKOU HUJICHTUYHOCTH,
MMaTPUOTHU3Ma, YBAKEHHUS K CBOEMY HApPOJY, YyBCTBAa OTBETCTBEHHOCTH TEPE.
PoauHoi, ropioctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOSIIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K PUPOJHOMY HACIICIUIO U TTAMSATHUKAM IIPUPO/IBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

ujerHas yoexJEHHOCTb, TOTOBHOCTh K CIY)XEHUIO U 3ammTe OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITIOCOOHOCTh OIICHMBATh CHUTYaIlUI0 M MPUHUMAaTh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJIMTENSAM, CO3IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO MPUHATHS I[EHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUH C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIHOYAs 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

ITOHUMAHUE YMOLIMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusl, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



MOHUMAaHWE W peanu3anus 3I0poBOro W 0Oe3omacHOro obpasza KU3HH
(310opoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHHE LEHHOCTH NpaBWJl HHIUBUAYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE LICHHOCTH MacTEepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU I1€JIeCO00pPa3HOE OTHOIIECHHE K MPHUPOJE KaK HCTOYHUKY
JKA3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HaHME TJIOOATBHOTO XapakTepa IKOJIOTHYECKUX MPoOJeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YyUYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICUCTBUM, MPHUHOCAIIUX BPEI  OKPYKaKOIIECH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJU4Yue Pa3BUTOrO KOJIOTHYECKOTO MBIIIJIEHUSI, SKOJIOTMYECKON KYJIbTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M UUTATENIbCKOM KYJBTYphl Kak CpPEJICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

INOHMMaHue crneuu@uku OUOJIOTMM KaK HayKd, OCO3HaHUs €€ pojau B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpolieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW LMBUIU3AIUU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaThb PECypCHble  MTPOOJIEMBbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHMM OWOJIOTMUYECKUX 3HAHUH B ULEISIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHHE CYITHOCTH METOAOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HaHUE IIEHHOCTH HAy4HOH JesATENbHOCTH, TOTOBHOCTh OCYILECTBIAThH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa30oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI Y4eOHOro npeamera «bruonorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBJICHHUE, MpolLiecc,
CUCTEMA, Hay4YHbIN (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKe, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHbIE
yueOHble JeHCTBUS (TMO3HABaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJSTUBHBIE),



obecneunBaomye GopMupoBaHue GyHKIIMOHATBHON IPAMOTHOCTU U COLMATBHOMN
KOMIIETEHIIMM ~ O0YyYaroluXcsl, CHOCOOHOCTh OOydaroluXcs HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbI€ AEMCTBYSI B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.

MetanpeameTHble pe3yibTaThl OCBOEHUS IPOrpPaMMbl CPEAHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJIBHBIMM  Y4eOHBIMM  IO3HABATEIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMoOCTOSITENIbHO  (DOpMYNIHpOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOEHUWU 3HAHMM MPUEMBI JIOTHYECKOTO MbBIIUICHHS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJacCU(pUKAIMU, 0000IIEeHUS ), PACKPHIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LEIN JEATEIBHOCTH, 3aJaBas IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHUS Ul OOBSICHEHUS (PaKTOB U SBJICHUIM
YKUBOM IIPUPOABL;

CTPOUTH JIOTMUECKHUE pACCYXKIACHUsI (MHIYKTUBHBIC, JE€IYKTHBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

MPUMEHATh  CXEMHO-MOJEJbHBIE  CpPEACTBAa  JUIsl  IPEACTABICHHS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaK)Ke IPOTUBOPEUHI PA3HOTO PO/IA, BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMALIMOHHBIX
MCTOYHHKAX;

pa3pabatbiBaTh IJIaH peIIeHUs: MpoOJieMbl ¢ YYETOM aHaIM3a UMEIOLIUXCA
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B  JE€ATEIBHOCTb, OLIEHWBAaTh COOTBETCTBHE
pPE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKHU MTOCJIEICTBUI JEATEIbHOCTH;

KOOPAMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEANbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIIEHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIQJIETh HaBbIKAaMU y4€OHO-UCCIIEI0BATEIbCKON U TPOEKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHJBI JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HaHWS, €ro HWHTEpIpeTaly, MNPeoOpPa30BaHUI0 M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX IPOEKTOB;

(opMUpPOBaTh HAYUHBIN TUIT MBIILJICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSMHU U METO/IAMH;



CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00Opa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3WpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJyYEHHbIE B XOJAE PEIICHHUs 3a/ladyd  pe3yibTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBIA TMOUCK MEpPEHOCca CPEACTB U CIOcO00B
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh MEPEHOCUTHh 3HAHUS B TO3HABATENbHYIO M IMPAKTUYECKYIO 00JacTu
KU3HECSITCIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJICH, MpeJjlaratb OPUTMHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ ungopmanmeit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HICTOUHUKAX MHPOpMAIUH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHETE), aHaIM3UPOBATH
UHGOPMAITUIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GopMyIHUpOBATH 3aMpPOCHl U MPUMEHSTh PA3TUYHbIE METOBI MPH TOUCKE U
otbope Ouosorndeckoi MHMOpMaUKU, HEOOXOAUMOM JJIsi BBIMOJHEHUS YYEOHBIX
3ajay;

nproOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpElCTaBICHUS
Oounonornyeckon nHpopmManuu (cxembl, rpaduKu, UarpaMMBbl, TAOIHIIbI, PUCYHKH U
Jpyroe);

UCIIOJb30BaTh HAyUYHBIM $3bIK B KauyecTBE CpeACTBa MpH paboTe cC
Ovonornyeckor MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJaJeTh  HaBBIKAMH  pAacTO3HAaBaHWsI M 3allUTBl  WH(GOpPMAIIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgiaeHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSIMM:

1) o0menue:

OCYILIECTBIISATh KOMMYHHKAIIUHU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMoi TeMmbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHSI OTHOCHUTEIHHO BBINIOJHEHUS MpeiiaraeMon



3aJla4, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTh MO3ULHNA APYIMX yYaCTHHUKOB
JMasora Wik TUCKYCCUH);

pacno3HaBaTh HEBEpOaIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3NUYHBIMU CIIOCOOAMHU OOIIEHHS U B3aMMOJICUCTBHSI, TOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIbHOE OTHOIIIEHUE K COOECETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs JeSTeJbHOCTh:

MIOHUMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBUAYAIbHOM
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN YIeOHOM 3a1auH;

BbIOMpaTh TEMATHUKYy M METOJbl COBMECTHBIX IEHCTBHI ¢ y4éToM OO0IIMX
WHTEPECOB M BO3MOKHOCTEN KaKJI0TO WIECHA KOJUIEKTUBA;

OPUHUMATh €M COBMECTHOW J€ATEIIbHOCTH, OpPraHU30BbIBaTh U
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensaTb poid ¢ y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHMKA KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE TMOBEICHHE B Pa3IMYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

OBJaeHNe YHUBEPCAJIbHBIMY PeryJSTUBHBIMHU ACCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTHYECKHME 3HAHUS JUISl BBISBJICHHS TMPOOJIEM U HX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN II€JIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JN€ATEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO COCTAaBJSATh IUIAH pELICHUs NpodiemMbl ¢ y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO INMUPOKOH SPYAUIUH B
pasHbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATE CBOW 0OpA30BaTE/bHBIA U
KYJbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHTYallUsAM, BHOCHTh KOPPEKTHUBBI B JEATCILHOCTD,
OIIEHUBATH COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BIAJ€Th HAaBBIKAMH  IIO3HABATEIbHOW  pe(dIeKCHH KaKk  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTENBHBIX IIPOIECCOB, HX pPE3YyJIbTaTOB M
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEICHHUS;

yYMETh OIICHMBATh PHUCKA M CBOEBPEMEHHO NPHUHUMATH PEIICHHS IO HUX
CHIDKCHHMIO,

OpUHUMATh MOTHBBI M apryMEHTBhl APYTrUX IPH aHalM3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE ceOs M APYTUX:

HPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYTUX NpPU aHAIU3e pPe3yJIbTaToB
JCSITETIbHOCTH;

MPU3HABATh CBOE MPaABO W MPABO JPYTUX Ha ONIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3MIIMU IPYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3yabTaThl ocBoeHHs mporpammbel COO mo Ouonorum Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUbI JACSITENBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3jMUHBIX Y4EOHBIX CUTYallUsAX, a TaKkKe B pealbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00YUYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMSI, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COAEpKaHWE OMOJOTMYECKHX TEPMHUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTas (camMoOperyJisiiiusi), YpOBHEBasi OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHE WH3jaraTh OHOJOrMYecKHe Teopuu (KJIETOYHasi, XPOMOCOMHAs,
MyTallMOHHAsl, LEHTpaJibHas JorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I



Menpens, T. Moprana, H. 1. BapuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus H
MIPOUCXOXKJICHUS KyJIbTYpHBIX pactenuii H. V. BaBuiioa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIa/IeTh METOJJaMU HAYYHOT'O [MO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHHE JENaTh BHIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIONOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAIBHOIO DPAa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHAThH MOITYYEHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh >3JIEMEHTApHbIE TIE€HETUYECKHUE 3aJaud Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeICKa3aHMsl HAaCJIeJOBAaHHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIONHATH J1a0OpaTOpPHBIE U TMPAKTUYECKUE PabOThI, COOJIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOW MH(pOpMalLIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/aBaTh COOCTBEHHbIE IHUCbMEHHBIE W YCTHBIE COOOLIEHUS,
000011ass OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTD 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 33/1a4;



YMEHHE PaCKpbhIBaTh COJAEPKaHUE OMOTOTMUECKUX TEPMUHOB U MIOHSATHI: BU],
NOMyJslKsa, TeHOMOHA, HSBOJIOLMS, ABWXKYIIUE CUIBI ((PaKkTOpbl) HBONIOIUH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OuoreoleHos, onocdepa;

yMEHUE Wu3jaratb OHOJIOTHUYECKHEe Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. M. Bepranckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJAETh METOJIAMH HAYYHOIO ITO3HAHMS B OMOJIOTMU: HAOIIOACHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIy HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHUE MPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PELIECHUN B IOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl pallMOHAIILHOTO NMPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1a4, COCTABIATH CXEMbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHHUE BBIMOJHATH J1a0OpaTOpPHBIE U TMPAKTUYECKUE pabOThI, COOJIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLICHMBATb W HWHTEPIPETUPOBATH HHPOpMAIINIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  DKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsnuecTBO 4acoB JIeKTPOHHbIE
Ne HMara uugposbie
/i Tema ypoka Beero KOﬁHTpOJILHBIe HpﬁaKanecm/le H3yUeHHs]  00PA30BATEIbHBIE
padoThI padoThI pecypes
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [TpakTuueckas padorta Ne 1 1 05 bubmmoreka [JOK
«Mcnonp30BaHuE pa3IMYHBIX METOJOB IIPU ' https://m.eds00.ru/863e6122
M3Y4YECHUU OMOJIOTHYECKHX O0BEKTOBY

3 buonornyeckue cuctemsl, MpoOLECCH U UX 1 bubmuoreka [IOK
U3y4yeHue https://m.eds00.ru/863e6564

4 XumMuueckuii coctaB KiIeTku. Boga u 1 bubnuoreka [{OK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e

bu6nmorexa LIOK

5 benku. Coctas u crpoeHue 0eKoB 1 hitps://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE

I ol
6 lsacmxarammmeocot atmmrocs 1 05 Bu6miorera LIOK
ya ' https://m.eds00.ru/863e6h72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaJyasbl)»
but6mmoreka [IOK

! Yraesoast. Jiumaae! 1 https://m.eds00.ru/863e6870

bubnunorexa LIOK

8 HyxnenHnoBsie kuciotel. ATD 1 hitps://m.eds00.ru/363e6d5¢

9 Hcropust 1 METObI U3YUEHHUS KIIETKH. 1 bubnmoreka [JOK
Kiierounas Teopus https://m.eds00.ru/863e6e88

10 Krnerka kak 1es10cTHas ’KUBasi CUCTEMA 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue
CTPOCHUS KJIETOK PACTCHUM, )KUBOTHBIX,

bubnunoreka LIOK

11 6 6 . 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTCPHH MO MHUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»

bu6nmoreka [IOK

12 ObMmeH BEmECTB WK MCTabOMH3M https://m.eds00.ru/863e766¢

bubnunoreka LIOK

13 PorocunTes. XemocuHTe3 https://m.edso00.ru/863e7c98

. bubnunoreka LIOK
14 Ouepreruucckuii 0GmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [lenenue
.M . 0
5 | M Taopeopuus s o B 10K
A ' https://m.edso0o.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»»

16 buocunTes 6enka. Peakius MaTpuyHOro bubmuoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e

bubnmorexa LIOK

17 Tpancyius — GuocwnTes benka https://m.eds00.ru/863e796e

18 Hexnerounslie GOpMbI JKU3HU — BUPYCHI bubmiorexa LIOK

https://m.eds00.ru/863e7540
but6mmorekxa [IOK

19 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.eds00.ru/863e831e
. bubnmorexa LIOK

20 Me#ios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kietok. OmnogorBopenue. JlaboparopHas

21 paborta Ne 4 «M3yueHnue cTpoeHHst 0.5 buGmuorexa [IOK

MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bubnunoreka LIOK

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB https://m.edso0.ru/863¢8436
23 I'eneTnka — Hayka O HacJIE€CTBEHHOCTH U Bbu6mmotexa [JOK
M3MEHYHUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 1| I/IBH&KO]I; Monoru6 I/IH HOE Bubmorexa ITOK
P ' pra https://m.eds00.ru/8638878
CKpEIINBAHHE
o5 JurubpuiHoe ckpenBanue. 3aKoH bubnuoreka [IOK
HE3aBHCUMOI'0 HACJIeJI0BaHUs MPU3HAKOB https://m.edso0.ru/863e89a4
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlabopaTtopHas padota Ne 5 «3yuenue
26 pe3yIbTaTOB MOHOTUOPUIHOTO U 05 bubmmoreka [JOK
JUTHOPUIHOTO CKPELUBAHUS Y ' https://m.eds00.ru/863e8c60
Ip030(UIIbl HA TOTOBBIX
MUKpOIIpEnapaTax»
TI'enetnka nosna. HacienoBanue bu6nmorexa LIOK
27 .
IIPU3HAKOB, CLIEIJIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencreenHas
M3MEHYHBOCTH. JIJabopaTopnast pabota No
6. M3ydenue MoauduKamoHHOM! bubnnorexa [JOK
28 0.5 .
W3MEHUYHUBOCTH, TOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO psiZia U BapUAIIHOHHOM
KpPHUBON»
Hacnencrennass "3MEHYHBOCTb.
JlaGopaTtopHnast pabora Ne 7. «Ananus bubmmoreka [JOK
29 . 0.5 .
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIIperapaTax»
30 I'eneTuka yenoseka bubmorexa IIOK
https://m.eds00.ru/863e8d78
PesepBHrIit ypok. O600IICHHE 110 TEME
31 «HacnencrBeHHOCTE U N3MEHUYUBOCTH

OpraHU3MOBY



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubnunoreka LIOK

32 Cenexupst kak HayKa H IPOLECC 1 https://m.edsoo0.ru/863e9214
33 MeTobl U JOCTHXKEHHS CCIICKIINHT 1 bubnunorexa LIOK
pPacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak orpacib 1 bubnmnoreka HOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTuqecm/le H3yUeHHs]  00PA30BATEIbHBIE
padoThI padoThI pecypebi
1 DBOIOUSA U METO/IbI €€ N3YUECHHUSI 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
2 HcTopus pa3BuTHs npeacTaBieHuit 00 1 bubnnorexa [JOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mukpossosonus 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
BHJA ¥ 3BorOIMH. JlaboparopHas pabota bubmmoreka [JOK
4 1 0.5
Ne 1 «CpaBHeHue BUJOB 1O ' https://m.edsoo.ru/863e99c6
MOP(}OIOrHuecKOMY KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmmnoreka HOK
(haKTOpBI) SBOJIOLUU https://m.edsoo.ru/863e9da4
. bubmmoteka IIOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BoIOIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 05 bubnuotexa [JOK
No 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edso0.ru/863e9fde
OpraHusMa 1 €€ OTHOCUTEILHOIO
XapakTepay
8 Hampanenust u myTd MaKpOdIBOIIOIUH 1 bubmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIONINN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1

U3Y4YEHHUS



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

11 I'mnoressl NPOUCXOKIACHUS KU3HU HA bubnunoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
19 PazButue xu3Hu Ha 3emMie no 3pam u bubmmoreka [JOK
nepuoaam https.//m.eds00.ru/863eatbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIHHOTO U KUBOTHOTO MHpA.
bub6nmoreka [IOK
13 [TpakTuyeckas pabora Ne | <<H3¥H€HI/I€ 0.5 https://m.edsoo.ru/863ea8be
MCKOMAEMbIX OCTATKOB PaCTEHUI U
KUBOTHBIX B KOJIICKITHIX )
14 CoBpeMeHHasl cucTemMa OpraHu4ecKoro bubnnoreka [JOK
MHpa https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) Bubmiorexa LIOK
1 P https://m.edsoo.ru/863eac2c
16 JBrxymie cuitbl ((aKTophI) bubnuoreka [IOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM BOJIIOIIMH YeJIOBEKa
UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
18 .
aJlanTaluu 4YeJI0BeKa https://m.eds00.ru/863eaea?2
PezepHblit ypok. O60011eHNE 110 TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE KU3HHU Ha
3emiie»
20 OKoJorus Kak HayKa
Cpenpl 0OuTaHUS U SKOJIOTUYECKHE bu6muoreka [JOK
21 .
(bakTopbl https://m.edsoo.ru/863eafec
AbGuoTtndeckue axktopsl. JlaboparopHas
pabota Ne 3. «Mopdomoruueckue
22 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEPEHKOB KOJIEYCa»
23 buotnueckue hakTopsl bubmorexa IOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTHYECKUE XaPAKTEPUCTUKHI
nonyssinun. [Ipaktrudeckas padora Ne 2

24 N . 1 0.5
«[ToacuéT MIOTHOCTH MOMYISIIUN pa3HBIX
BUJIOB PACTCHHI»
bu6nuoreka [IOK
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 https://m.edsoo.ru/863eb46a
bubnunorexa LIOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsoo.ru/863eb46a
| oo | Busmorea 101
PaMILBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoiHbIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobdanpHas sxocucreMa 1 bubmmoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnorexa [JOK
YyeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O600111€HUE TEMBbI 1
«Co00111eCTBa U DKOJIOTUUECKHIE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

CdhopmupoBaHHOCTH 3HAHHMI O MECTE W POJM OHOJOTHH B CHUCTEME
HAYYHOTO 3HAHUS SCTECTBCHHBIX HayK, B (DOpMHUPOBaHMH COBpPEMEHHOM
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPAa W HAYYHOTO MHUPOBO33PCHHUS, O
BKJIJIC POCCHUHCKUX H 3apyOekHbBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oouonoruu; (QyHKIMOHAILHONH T'PAMOTHOCTH 4YeJOBEKa [UIsl PEIICHUS
YKU3HEHHBIX 33134

YMeHune packpbIBaTh cojJiep:kaHue OMOJOTHYECKUX TEPMUHOB U MOHSATHIL:
JKU3Hb, KJIETKA, OPraHu3M; MeTaboau3M (0OOMEH BEIIECTB U MpEBpaIicHue
SHEPruM), TOMEOCTa3 (CaMOpPEeryJislius), YPOBHEBAsT OPraHU3AIMs KUBBIX
CUCTEM, CAMOBOCIPOMU3BEIEHUE (PENpOIYyKIMs), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE

VYMmeHue uznaraTb OHOJIOTHYECKUE Teopuu (KJIEeTOYHas, XpOMOCOMHas,
MmyTaronHas), 3akonsl (I. Menaensa, T. Moprana, H.J. BaBunosa) u
yueHHus: (0 LIEHTpaX MHOrooOpasusi M MPOUCXOXKICHHUS KyJIbTYpHBIX
pacrenuii H.W. BaBunosa), onpenensats rpaHullbl UX NPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BIafeTh METOJaMH HAyYyHOrOo TO3HAHUS B  OHOJIOTHH
(HaOmro/ieHHe ¥ OINHMCAHHWE >KUBBIX CHUCTEM, IPOIECCOB M SIBJICHUI;
OpraHM3alsi W  HIPOBEJACHHE  OHOJIOTMYSCKOTO  JKCICPHUMEHTA,
BBIJIBIDKCHUE THITOTE3bI; BRISBIICHUE 3aBUCUMOCTH MEXTY HCCIIEAYEMbIMH
BeJIMYMHAMHU, OOBSCHEHUE TONYyYEHHBIX PE3yIbTAaTOB, MCIOIH30BAHHBIX
HAyYHBIX TIOHSTHHA, TEOPUH M 3aKOHOB; yYMEHHWE JeJIaTh BBIBOJIBI Ha
OCHOBaHWU TIOJyYEHHBIX PE3YJIbTATOB)

YMeHue BbIACTATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MIPOKAPHUOT
U OYKapuoT, OJHOKJICTOYHBIX W MHOTOKJIIETOYHBIX OPTraHHU3MOB;
O0COOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHHS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUJIACTUYECKOTO U DHEPreTHYECKOTO OOMeHa,
XeMOCHHTE3a, MHUTO3a, Melo03a, OIIOJOTBOPEHUs, Pa3MHOXKEHUS,
WHIUBUIYAJIbHOTO Pa3BUTHUs OpraHru3Ma (OHTOTEHE3)

YMeHne  NOpUMEHSTh  MOJNyYeHHbIE  3HaHUA AN OOBSCHEHHS
OMOJIOTUYECKUX TIPOIECCOB M SIBICHUM, I TPUHITHS TMPAKTHUYECKUX
pelieHni B TOBCETHEBHON KHU3HU B ILIENSAX obecriedeHusi 0€30macHOCTH
CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOAEH, COOIOICHUS] HOPM
TPaMOTHOI'O TOBEICHUS B OKPYKAlOLIEW MPUPOJHON Cpelie; MOHUMAaHUE
HEOOXOMMOCTH HCIIOIB30BaHUS JOCTHXKCHHN COBPEMEHHON OMOIOTHU U
OMOTEXHOJIOTHI IS PAllHOHATBHOTO MTPUPOIOTIOIB30BaAHUS

YMeHue pemarh JJIEMEHTapHblE TEHETHMYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIMBaHMUE, CLEIUIEHHOE HACIEJOBAHUE; COCTaBIAThH
CXeMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JJIS TIPEACKAa3aHNs HACIIeT0BaHUS
IIPU3HAKOB Yy OPraHNU3MOB

YMeHue BhINOJTHATH 1a00paTOpHBIE U MpaKTUYeCKue paboThl, COOII0IATh
npaBuia pu paboTe ¢ yueOHbBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM




YMeHue KpUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOro COIEP KaHUs, BKIIIOUAIOILYIO IICEBAOHAYYHbIE 3HAHUS U3
paznuuyHbix ucTOoYHUKOB (CMU, HaydHO-TIONYyJspHBIE MaTepHalibl);
ATUYECKHE aCIeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTHH, MEIULIMHE,
OMOTEXHOJIOTHH
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11 KIIACC

YMeHue co3znaBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJbKHUX HCTOYHUKOB,
rPaMOTHO MCIOJIB30BaTh MOHATUHHBIN anmapar OMOJIOTHI

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

CpopMHUpOBaHHOCTh 3HAHUN O MECT€ M POJU OHOJIOTHH B CHCTEME
HAy4YHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHUUCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosornuu; (PyHKIMOHAIBHOM T'PAMOTHOCTH YENIOBEKAa [UJISl PEIICHUS
KU3HEHHBIX 3aj1a4

YMeHue pacKpheIBaTh COJIEPIKaHNE OMOIOTUICCKUX TCPMUHOB U TTOHSITHIA:
BUJI, MOMYJSIUSA, TeHO(OHA, SBOJIONUS, IBUXKYIIHE CHIBI ((aKTOpbI)
9BOJIIOLIMM,  MPUCIOCOOJIEHHOCTh  OPraHM3MOB,  BHJ000pa3oOBaHUE,
IKOJIOTUYECKHUE (DAKTOPBI, HIKOCHCTEMA, MPOAYICHTbI, KOHCYMEHTHI,
pPEAYIEHTHI, MU IUTaHUsS, KOJOTUYECKas MHUpaMuaa, OMOTreOIeHO3,
ouocdepa

YMenue uznarate OHOJOTHYECKHE Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBHuHA, CHHTETHUYECKAsI TEOPUS IBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimeBoro  cxoactBa K.M. bopa, uepemoBaHHS — TJIaBHBIX
HarpaBieHud u myteit sBomonun A.H. CeBepiioBa, yuenus o ouocdepe
B.U. Bepnaackoro), onpeaensaTh TpaHUIbl UX TPUMEHUMOCTH K KUBBIM
cucTeMam

YMeHue BIageTh METOJaMM HAy4YHOTO IIO3HAHMS B  OWOJIOTHH
(HabOnrofeHre U OMHMCAHHME >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUN;
opraHu3amnusi W  NpOBeJeHHWE  OUOJOTHYECKOTO  IKCIEPUMEHTA,
BBIJIBUYKEHUE TUNIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKY UCCIIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJbTAaTOB, MCIOJIb30BAHHBIX
Hay4HbIX MOHSATUH, TEOPUW M 3aKOHOB; YMEHHE JejlaTh BBIBOJbBI Ha
OCHOBAHHUH TOJIYUCHHBIX PE3YyJIbTATOB)

YMeHue BBIJENATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OWMOJOTHYECKUX
00BEKTOB: BUIOB, MOMYISALUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OMOTEOIIeHO30B U YKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIIEICTBEHHOM
N3MEHUYMBOCTH, €CTECTBEHHOT'O otOopa, BUI000pa30BaHuUA,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, IEPEHOCAa BEIIECTB W IIOTOKA JHEPrUM B DKOCHCTEMAX,
AHTPONOTEHHBIX W3MEHEHMM B JKOCHCTEMAx CBOEH MECTHOCTH,
KpYroBOpOTa BEILIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouochepe

YMmenue MNPUMCHATH MOJIYUYCHHBIC 3HaHUA JJIL 00BsICHEHHS
OHOJIOrHYECKUX IponeccoB u HBHGHHI)’I, JJI1 IPHUHATHA HOPAKTHYCCKUX




pelIeHi B TOBCEJIHEBHON JKM3HU B LESIX oOecriedueHus: 0e301macHOCTH
CBOETO 3/10pOBbSl U 3J0POBbS OKPYKAIOLIUX JIIOAEH, COONIIOACHHUS HOPM
IPAMOTHOI'O IOBEACHUSA B OKPYKAIOLIEH NPUPOJHOM Cpele; MOHMMaHUe
HEOO0XOAMMOCTH HCIIOJIb30BaHMsI JOCTH)KEHUH COBPEMEHHOH OMOJIOrHU
JUISL PAlIMOHAJIBHOTO IIPUPOAOIIOIB30BAHUS

VMeHHe pemaTth 3JIeMEHTapHble OHOJIOTHMYEeCKHe 3aladd, COCTaBIATH
CXEMBI TIEPEHOCa BELIECTB U SHEPTUH B 9KOCHCTeMaX (LIeMH MUTaHHs)
VMeHHe BBITIOJIHSITH JJA00PaTOPHBIC M MPAKTHYECKUE pabOThI, COOITI0IAT
npaBuja Mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM

YMeHHe KpUTHYECKH OLIEHWBAaTh M HWHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIePKAHNUS, BKIIOYAIOLIYIO [1CEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX KcTouHUKOB (CMMU, HayuyHO-mOnyssipHbIE MaTepUabl);
paccMaTpuBaTh II00abHBIE KOJIOIMUECKUE MPOOJIEeMbl COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO
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YMeHne cosnaBaTh COOCTBEHHBIE NMUCBMEHHBIE W YCTHBIE COOOIICHUS,
00001mas Guonornyeckyro MHGOPMAIUIO M3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO UCIOJb30BaTh MOHATHHHBINA anmapaT OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

buonorus kak Hayka

11

1.2

buomornss — Hayka o >wuBOil mnpupone. Pomp Ouomormum B opmupoBaHHH
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK

MeToapl MO3HAHUSA >KUBOM NpuUponbl (HAOMIOAECHUE, HKCIEPUMEHT, OIMMCAHUE,
u3MepeHue, Kiaccuukanus, MoIeTMPOBAHNE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

2

JKuBBIe cCCTEMBI U BX Oopranuizanusa

2.1

2.2
3

3.1

3.2

XKusbie cucreMbl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonoruu. CBoHCTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHUM oOpraHuzaliii OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUM, KIIETOUHBIMH,
OpraHU3MEHHBbIH, MONYJAUOHHO-BUIOBOM, SKOCUCTEMHBIH, 6MOChepHbIH

XUMHYECKUM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKUM COCTaB KIJICTKH. XUMHYECKHE QJICMCHTHI: MaKpO3JICMCHTBI,
MHKPOIJICMCHTEI. Bona U MHUHCPAJIbHBIC BCUICCTBA. qDYHKHI/II/I BOABI U MUHCPAJIBHBIX
BCIICCTB B KIICTKC. HOI[,Z[CP)KEIHI/IG OCMOTHYECKOI'0 OajaHca

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHMCIOTBI — MOHOMEpBI OEJIKOB.
He3amenuMmble u 3aMEHUMBIE AMUHOKHUCIOTHI. AMMHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl ~O€IKOBOM MOJIeKyJbl  (TIepBUYHAsi, BTOpPUYHAs, TpPETHYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUECKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIIMN OEIKOB.

depMeHThI — Onoornyeckue Karaau3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIHN IIEHTD,
cyoctparHas cnenuduuHocts. Kopepmentsl. Buramunsl. O1inuns GpepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aToOpOB

3.3

3.4

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kkcupubo3a), Iucaxapuibl
(caxapo3a, JaKTO3a) M ToOJIMCaxapuibl (KpaxMmas, TIJIMKOTEH, ILeJUII0JI03a).
Bronornveckne GyHKINU YTIEBOIOB.

Junuasl: TpUrIMLEpHU L, cTepouabl, Gochomunuasl. I'uapopunsHo-TuapodPoOHbIE
cBoiicTBa. buonornyeckue ¢ynkuum nunuaoB. CpaBHEHUE YIJIEBOJIOB, OCJIKOB U
JIMIHJO0B KaK HCTOYHUKOB SHEPTUU

Hyxnennosbsie xucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKIIEHMHOBBIX
kuciaot. Crpoenue u ¢pynkuuu JJHK. Ctpoenne n pynxuun PHK. AT®: crpoenue u

byHKIMH

3.5

[uTosorust — Hayka o kierke. Kinerounas teopusi. MeTopl H3y4eHus KIETOK

3.6

Krnerka xak menoctHas kuBas cuctema. OOlue NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynsl JIHK kak renernueckuil annapar, cuctema CHHTE3a
Oenka

3.7

3.8

Tunsl KIE€TOK: syKapuoTHueckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyecko  kimetku.  Kierounas — crenka — Oakrepuii.  CTpoeHue
SyKapuoTH4ecKo# KiieTki. OCHOBHBIE OTINYUS PACTUTENbHOM, )KUBOTHOU M TpuOHON
KJIETKH

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TIIMKOKAIUKC, UX (DYHKLIUH.
[Ina3marnyeckas meMOpaHa, e€ cBoiicTBa U GpyHkuuu. [{uTonnasma u eé opraHouabl.
OnHoMeMOpaHHBIE OpPraHOMIBl KJIETKH: 3HAomIazmarudeckas cers (OIIC), anmapar




3.9

FOJIBI[)KI/I, JIN30COMBEI. HOHyaBTOHOMHBIG OpFaHOI/II[BI KJICTKHA. MI/ITOXOHIIpI/II/I,
miactuabl.  [IpoucxokaeHne MUTOXOHIpUM W IUlacTuA. Buasl  miactu.
HemeMmOpanHble OpraHoMbl KIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTp, PECHUYKH,
KryTukd. OyHKIIMKM OpraHOUIOB KIIeTKH. BKirtoueHus

SAnpo — perymsatopHblii neHTp kieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIlLIa3Ma, XpPOMAaTHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpaHcopT BEHIECTB B KJIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKH

4.1

4.2

4.3

OOmeHn BemiecTB, Wiu MeTabomu3M. AccumMmwisanus (IMJIaCTUYECKUd OOMEH) |
IUCCUMWIIALMS  (PHEPreTH4YecKuii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipolecca
Metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTpo(dHBIM M TereporpodHsrii. Posb
(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUU SHEPTUH B KIIETKE

®dorocunte3. CeroBas U TeMHOBass (a3l (oTocuHTe3a. Peakimu (oTocuHTE3A.
OddexktuBHOCTh (oTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a I JKM3HH Ha 3emile.
Bnusiaue ycnmoBuwii  cpeasl Ha  (DOTOCHHTE3 W CIOCOOBI  TOBBIMICHUS  €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OaKTepuu. 3HaUYCHUE XEMOCHUHTEe3a JUIS )KU3HU
Ha 3emuie

DHepreTuyeckuii oOMeH B KieTke. PaciierieHne BelIeCTB, BbIACICHUE U
AKKyYMYJIMPOBAHHUE YHEPTHH B KJIIETKE. DTalbl SJHEPreTHYeCKoro oomena. [ mkomms.
bpoxenne u ero Buibl. KuCIOpOJHOE OKHCICHHE, WM KICTOYHOE JbIXaHHE.
O PEeKTUBHOCTD IHEPTETHIECKOTO OOMEHA

4.4

4.5

5.1

Peaknum marpuuHoro cunresa. I'eHerndeckas mHpopmarnms nu JHK. Peanmmsanus
reHeTuyecko uHdopmanuu B KieTke. ['eHeTMueckuié KOA M €ro cBOICTBa.
Tpanckpunuss — marpuunslii cuHte3 PHK. Tpancmsauus — OmocuHTe3 Oenka.
KoaupoBanue amuHokuciot. Posib pubocom B 6GuocunTese Oenka

Hexknerounsle ¢opmbl ku3HM — Bupycbl. Mcrtopus otkpeitusi BupycoB (/.M.
WBanoBckuii). OCOOEHHOCTH  CTPOEHMSI M YKU3ZHENCSATENIbHOCTH  BHPYCOB.
bakrepuodaru. bone3nu pacrenuit, ®KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonepununra yenosexa (BUY) — Bo3oyaurens CIIM/la. [TIpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00J1eBaHUN

PasMHoOXeHUE U WHIAWBUAYAJIIBHOC PA3BUTHUEC OPTaHN3MOB

KrneTounslii iK1, WM >kM3HEHHBIN 1UKI KiaeTku. MHTepdasza u mutos. Iponeccsl,
npoTekatomue B uHTepdasze. Pernmukanus — peakuus marpuuHoro cuHreza JIHK.
CtpoeHue XpoMocOM. XPOMOCOMHBIM HabOp — KapuoTun. JUIIOMAHBIA U
rafjIouAHbII  XpOMOCOMHbBIE HaOoOpbl. Xpomaruisl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHSI M HHIMBUYAIbHOTO PAa3BUTHSI OPTaHU3MOB.

Henenune kinetkn — muto3. Ctagun murtosa. [Ipoueccel, nporcxoasdiue Ha pa3HbIX
CTaJMsIX MUTO3a. BMOJIOrnYecKnii CMBICT MUTO3a

5.2

5.3

5.4

dopMBl pa3MHOXKEHHUS OPraHU3MOB: Oecrojioe W TMojoBoe. Buasr Oecmomoro
Pa3MHOXKEHHUSI: JIeJIEHUE HAJBOE, IIOYKOBAaHHUE OJHO- U MHOTOKIIETOYHBIX,
cropooOpa3oBaHe, BEreTaTUBHOE pa3sMHOXKeHHe. VCKycCTBEHHOE KJIOHUPOBAHUWE
OpPraHU3MOB, €T0 3HAYEHUE JJIs CETEKIINHU

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTOIOTO.

Meiio3. Cragun Mmeiio3a. [Ipoueccsl, mpoucxoasiue Ha ctaausx Meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosornueckuii cMbIca ¥ 3HaYEHUE MeH03a

I'amerorenes — mnponecc O6pa3OBaHI/I$I IIOJIOBBIX KIJICTOK Yy JKHMBOTHBIX. ITonoBeie
KEJIC3bl. CCMCHHUKH U AHYHUKH. O6pa3013aHHe M Ppa3sBUTHUC IMOJIOBBIX KJIICTOK — IraMET




5.5

6.1

6.2

6.3

(ciepmaTo30u, SUIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOSHUS
SIMIEKJIETOK U criepMaTto3onaoB. OmnonorBopenue. [laprenorenes

NunuBuayanpHOE pa3BuTHE (OHTOreHE3). IMOPHOHATILHOE pa3BUTHE (AMOPHOTEHE3).
Oranbel SMOPHOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX KHBOTHBIX: JIPOOJICHUE,
racTpyJsinus, OpTaHOTCHE3. [TocTamOproHamBEHOE pa3BUTHE. Turbt
MMOCTAIMOPHOHAIBHOTO Pa3BUTHS: TIPSIMOE, HETIPsiMoe (JIMYMHOYHOE). BriusiHue cpeapl
Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.
Poct u pasutue pacteHuii. OHTOreHe3 IIBETKOBOTO PACTCHHSI: CTPOCHUE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'Ie,Z[CTBCHHOCTB 1 UIBMCHYHUBOCTb OPIraHNU3MOB

[Ipeamer u 3amaun reneruku. Mcropus pa3BuTust reHeTuku. Bkiiag poccuilckux u
3apyOCKHBIX ~ Y4Y€HBIX B  pa3BUTUE  TEHETHKUA.  MeToabpl  T€HETHKHU
(rubpugonOrNYecKuii, LUTOT€HETUYECKUH, MOJICKYJISIPHO-T€HETHYECKHIA ).
OcHOBHBIE TEHETHYECKHUE MOHATHS. ['eHeTHueckass CHUMBOJIMKA, UCIIOJIb3yemasi B
CcXemax CKpellMBaHUI

3aKOHOMEPHOCTH HAaclie[IOBaHUsl TMPU3HAKOB, YyCTaHOBJIEHHble [. Menzaenem.
MoHOTHOPHIHOE CKpEIIMBaHHWE. 3aKOH eAMHOOOpa3us THOPUIOB TICPBOTO
nokoneHusi. [IpaBuino JOMUHUPOBaHUA. 3aKOH paclleIieHus Mpu3HakoB. ['umnoresa
YHCTOTHI rameT. [1oJIHOe U HeToJIHOE JOMUHUPOBAHUE.

JurnOpumHoe cKpeniuBaHUe. 3aKOH HE3aBUCHMOTO HACIEAOBAaHUS IPU3HAKOB.
[{uTOoreHeTHYECKUEe OCHOBBI JUTHOPUIHOTO CKPCUIMBAHHSA. AHAIU3UPYIOIIEEe
cKkpemuBanue. Vcnob30BaHne aHATM3UPYIONIETO CKPEIIUBAHUS JIs OTPECIICHUS
TEHOTHIIA 0COOHN

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cHEIUICHHOMY
HacJIeJOBaHHIO reHOB. HapylleHue crerieHus: TeHOB B Pe3yJIbTaTe KPOCCHHIOBEpa.
XpoMOCOMHasi TEOpHsl HACIIEICTBEHHOCTH. | eHEeTHYECKHE KapThl.

'enernka mosa. XpOMOCOMHOE OIpEleNieHHe T0Jia. AYTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OMOTaMeTHBIE M TeTepOoraMeTHble OpraHu3Mbl. HacnemoBanue
IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEACTBEHHAs. Poib
cpeabl B HEHACJTEICTBEHHONM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapmanmonHeli psa u BapuanuoHHas Kpubad. Hopma peakiumn
npu3Haka. KonnuecTBEHHbIE M KauyeCTBEHHBIE NPU3HAKKM M UX HOpPMa PEaKLHH.
CaoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnenacTBennass, wim  TeHOTUNHYECKas, W3MEHUYMBOCTh. KomMOMHaATHBHas
W3MEHYUBOCTh. Meio3 ¥ TMOJOBOM TpOIleCC — OCHOBa KOMOWHATHBHOMU
M3MEHYMBOCTH. MyTanmoHHass U3MeHUnBOCTh. Kitaccuukanus MyTauuii: reHHble
XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHble (DaKTOPBHI.
3aK0H TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHOU n3meHunBoctr H.M. BaBuiosa

6.6

I'eneruka yenoseka. Kapuorun denoBeka. OCHOBHBIE METObI T€HETUKH YEJIOBEKA:
reHeaIOTUYeCKU, OJIM3HEIIOBBIA, IIUTOT€HETUYECKUH, OMOXMMHUYCCKHA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue reHOTHIA:
MOJITHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUNHPOBAHUE, B TOM YKCIIE C MOMOIIbIO
[T11P-anamu3a. HacimencTBeHHbBIC 3a00/IeBaHNS YeIIOBEKA: TeHHBIE 00JI€3HU, O0JIC3HH
v HACJICACTBCHHOMN MPEAPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE 0O0JIe3HH.
CoMarnueckre W reHepaTHBHbIE MyTanuu. [[pUHIMIBI 310pOBOTO 00pa3a >KU3HU,
JTUArHOCTHKH, TNPO(PUIAKTUKH W JIEYEHHUS TeHeTHUecKux Oone3Heir. Menuko-
TEHETUYECKOE KOHCYJIHTUPOBAHHWE. 3HAUYE€HWE MEIUIIMHCKOW TEHETUKH B
MPEeIOTBPAIICHUH 1 JICYCHUU TeHeTHYeCKUX 3a00JIeBaHU YeTTOBEKa




Cenexiust opraan3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka U mpoliecc. 3apoKICHUE CENEKIIMU U JOMECTHUKALUA. Y YCHUE
H.J. BaBuiioBa o IIeHTpax MPOUCXOKICHUS © MHOTOOOPa3us KyJIbTYPHBIX PACTCHUIA.
LleHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoJia, ITaMM

7.2

7.3

CoBpeMeHHbIE METOABl CeJeKUMH. MaccoBbIl M WMHIMBUAYalIbHBIH OTOOPHI B
CCJIEKIIMM pPAacTeHHH U >KUBOTHBIX. OLieHKa »Kcrepbepa. biM3kopoacTBeHHOE
CKpelirBaHue — uUHOpuAMHr. Yucrasg nuHus. CKpelmuBaHUE 4YHUCTHIX JIMHUM.
I'erepo3uc, win rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas rubpuauzanus u e€ ycnexu. VIcKycCTBEHHBI MyTareHes M NOJy4eHue
MOJIMILIONJOB. JIOCTHKEHMSI CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

buorexHonorus Kak orpacip Ipou3BOACTBA. ['eHHas MHKEHepusa. DTanbl CO31aHUs
pexomOunantHoW JIHK u TpaHcreHHbIx opranu3MoB. KierouHas HHXEHEpHs.
Kierounsle KynbTypbl. MUKPOKJIOHaIbHOE pa3MHOXKEHHUE pacTeHnid. Kinonuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. OKOJIOIMYECKHE U
stryeckue mpobdiaemsl. 'MO — reneTnuecku MOIU(GUIMPOBAHHBIE OPTaHU3MbI

11 KIIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA

1

DBOIOMOHHASA OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CauperenbcTBa 3BOIIOLMU. [laeoHTOIOrMUECKHE: TOCIE10BATEILHOCTD MOSIBICHUS
BUJIOB B MaJICOHTOJIOTHYECKON JIETOITHUCH, [IEPEXOIHBIE (hopMEIL.
buoreorpaguyueckue: cxoAcTBO U pasnuune GayH U (IOp MATEPUKOB U OCTPOBOB.
OMOpHONIOTHYECKHE: CXOJACTBA M pPa3Nuuus HSMOPHOHOB  Ppa3HBIX  BHUJIOB
NO3BOHOUYHBIX. CpaBHUTENILHO-aHATOMUYECKUE: T'OMOJIOTHYHBIEC, AHAJIOTUYHBIE,
pyIMMEHTapHbIEe OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYEeCKUX MyTeH y Bcex
OpPraHu3MoOB

1.2

1.3

OpomtonmonHas Teopust Y. [lapsuna. [Ipennocbulki BOZHUKHOBEHHUS JapBUHU3MA.
JIBIOKyIIIME CHUJIBI SBOJIIOLIMK BUJOB 1O [lapBuHY (M30BITOYHOE pa3sMHOXKEHUE MpPU
OTPaHUYEHHOCTU  PECypCcOB, HEONpeleNEéHHas M3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

Cunrerndeckas teopus oHBomonnu (CTD) ©u  OCHOBHbIE €€ TOJOKEHUS.
MuxkposBostonius. [Tomynsiius kak e IMHUIA BUA U SBOJTIOIUH

1.4

JBmxyume cuibl (hakTopsl) SBOJIOIMU BUJIOB B pupoae. MyTallMOHHBIH Tpoliecc
A KOMOWMHATHBHAS W3MEHUYHBOCTb. HOHy.]'I?IIII/IOHHI)Ie BOJIHBI H npeﬁq) T'CHOB.
N3onsauus n murpanus. EctecTBeHHbINH 0TOOp — HanpaBIsoUMiA (pakTop BOIOLUH.
®OopMBI €CTECTBEHHOT0 0TOOpA.

[IpucrnocobaeHHOCTh  OPraHW3MOB  KakK  pe3yabTaT  dBoJionuu. [Ipumepsl
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(h03bl U U0 JANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHBIE (OPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe

1.5

2.1

MakponsBonronus. @OpMBI  3BOJIIOLMHU: ¢bunernueckas,  JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTs 3BOTIONMN

Bo3HukHOBEHHE N Pa3BUTHUC )KU3HU HA 3emite

I[OHayLIHLIC NpEACTAaBJIICHUA O 3apOKACHUU  KHU3HMU. HaquLIe THUITIOTC3bI
BO3HUKHOBEHUS JKHM3HM Ha 3emjie: aOuoresHes u IMaHCIICpMMUL. XuMmudeckas




OBOJIFOIIUA. 9KCHepI/IMeHTaHLHOC MOATBCPKACHUC XHUMHYECKOU 3BOJOIHUH.
Havanpabie aTanmel Owosormueckoit sBomronuu. [unoreza PHK-mupa. Ileprie
KJICTKU U UX 3BOJIXOIIUA. @OpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

2.3

Pazutue xu3nu Ha 3emisie mo spaMm U nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. llameosoiickas dspa W €€ TmepuoAbl: KEMOPHICKHUH,
OPJIOBUKCKHM,  CUJIypUICKHH, JI€BOHCKHM, KAaMEHHOYIOJIbHBIM, ITEPMCKHIA.
Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3oiickast 3pa v €€ nepuopl: NajaeoreHOBbIN, HEOTCHOBBIM, AHTPOIIOT€HOBBIM.
XapakTepucTuka KJIMMara M TEO0JOTMYECKHUX IpoueccoB. OCHOBHBIE 3Tarlbl
OBOJIIOIIMUA PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApoMOp(O3bl y pacTCHHH U
KUBOTHBIX. [losiBIIeHNE, paclBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB

Cucrema OpraHu4eckoro Mupa Kak OTpaxkeHue HBomonud. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

2.4

2.5

2.6

DBOJIIOIMST 4YeIOBeKa. AHTpPOMOJIOTUS Kak Hayka. Pa3Butue mnpeacTtaBieHHil o
MPOUCXOKICHUM 4elloBeKa. MeToapl u3ydeHusi aHtpomnoreHe3a. CxoxactBa u
pa3iuuus 4eJI0BeKa U )KMBOTHBIX. CHCTEMaTHUYECKOE TTOJIOKEHUE YETTOBEKA.
JBuxyme cunbl (akTopbl) aHTporioreHe3a. HacnencTBeHHass M3MEHYMBOCTH U
€CTeCTBeHHBIH 0TOOpP. OOIMECTBEHHBIA 00pa3 KU3HU, U3TOTOBICHUE OPYIHNA TPY/a,
MBIIUICHHUE, PEYb

OCHOBHBIE CTaMU W BETBU OHBOJIIOIMU 4YEJIOBEKA: aBCTPAJOMHUTEKH, YeroBek
yMmelnblil, YenoBek npsiMoxoasiiuii, YenoBek HeaH1epTanbCkuii, YenoBek pa3yMHBIN.
Haxoaxu  ucKomaeMbIX OCTaHKOB, BpeMs CYIIIECTBOBAHMUS, 00J1acTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpolleouHasi (eBpasuiickas),
HEerpo-aBCTpalioniHas (3KBaTOpHaIbHAs ), MOHIOJIOUTHAS (a3UaTCKO-aMEPUKAHCKasT).
YepTbl NpPUCHIOCOOIEHHOCTH NPEACTAaBUTENEH YENOBEYECKUX pac K YCIOBHUAM
cymecTtBoBanus. EnMHCTBO yenosedeckux pac. Kpuruka pacusma

OpranusMbl ¥ OKpy»Karolasi cpeia

3.1

OKojorusi Kak Hayka. 3aJadd M pasJienbl AKOJOTUU. MeToAbl HKOJIOrMYECKUX
UCCIIeIOBaHUN. DKojoruyeckoe MupoBo33peHue. Cpeapl oOMTaHMS OPraHU3MOB:
BOJIHAsl, HA3€MHO-BO3/1yIIIHAsl, TOUYBEHHAsl, BHYTPUOPTaHU3MEHHASI

3.2

Oxonoruyeckue  dakrtopsl.  Kiaccupukaumss — skonoruueckux  (pakTopos:
abuoTnyeckre, OMOTMYECKHE W aHTpoIoreHHble. JleificTBUe 53KOJIOrMYECKUX
(haKkTOpOB HA OPraHU3MBI

3.3

3.4

AbGuotnueckue (aKTOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. DoTonepuoansm.
[TpucnocoOneHnss  OpraHu3MOB K  JEHCTBHIO  aOMOTHUYECKUX  (haKTOPOB.
bronornueckne puTMbl

buotnueckue QaxTopsl. Buabl OHOTHUECKHMX B3aUMOJEHCTBUIM: KOHKYpPEHIIHS,
XUIIHWYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHcalu3M (HaXxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAJIU3M,  HEWUTpaau3M.  3HayeHHe  OMOTHYECKHX
B3aWMO/ICHCTBHH ISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTMYECKUE XapaKTEPUCTUKH Nomyisauuu. OCHOBHBIE MMOKA3aTeIN MONYJISALIHN:
YUCJICHHOCTh, IIIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPALIUSL.
JIMHaMHKa YMCIEHHOCTH NOMYJISINN U €€ PETyIISIIus

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.1

CooOmiectBo  opraHu3mMoB — OuoueHo3. CTpykTypbl OHOLIEHO3a: BHJIOBa,
OpOCTpaHCTBEHHas, Tpoduueckass (muumieBast). Bwunapl-nomuHantel. CBs3u B
OuoLeHo3e




4.2

DKonorudeckue cucTeMsl (3kocucteMsl). [ToHsITHE 00 YKOCHCTEME U OMOTEOIIEHO3E.
OYHKIMOHATIbHBIE  KOMIIOHEHTHI ~ 3KOCHUCTEMBI:  IMPOJYLIEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemiecTB M MOTOK 3HEPruU B dKocucreme. Tpoduyeckue
(nmuieBbie) ypoBHU dKocucTeMbl. [Tumiessie nenu u cetd. OCHOBHBIE MOKAa3aTEeIH
HKOCHUCTEMBI: Ouomacca, MNPOAYKLIHUSA. DKOJIOTUYECKHE NUPAMUAbL: MPOIYKIINH,
YHUCIIEHHOCTH, OroMacchl. CBONCTBA KOCHUCTEM: YCTOMYHMBOCTH, CaMOpPETYJISIuS,
passutue. Cykueccus

4.3

4.4

4.5

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI O3Ep M PEK. DKOCHCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOTEHHBIE DKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KOCUCTEMEI.
Bbuonorunueckoe n X031HCTBEHHOE 3HAaYEHNE arpoO3KOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak (dakrop ycroiumBocTH 3KocucteM. CoxpaHeHHE
OMOJIOrMYECKOro pa3Ho0Opa3us Ha 3emiie

Yuenue B.W. Bepnaackoro o 6uocdepe. ' panuiibl, coctaB u CTpykTypa 0uocdepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OMOchepbl Kak TI00aTbHOU
9KOocHCTeMbl. J[MHamHuyeckoe paBHOBecue U oOOpaTHas CcBs3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKUE IIUKIIBI 3JIEMEHTOB (yIIIepo/a, a30Ta).
3oHanbHOCTH OuOoCchepbl. OCHOBHBIE OMOMBI CYIIIH

YenoBeuectBo B Ouocepe 3emin. AHTPONOreHHble HM3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOTOTHYECKUE TPOOTIEMBI.

OcHoOBa pallMOHAJILHOT'O YIIPABIEHUS IPUPOAHBIMU PECYPCAMU U UX UCIIOJIb30BAHNUE.
Joctuxenust OMOJIOTUU U OXpaHa IPUPOJIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenienue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
ITon penaxkuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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