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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  cocraBunM: KoHuenryaiabHele mnojoxenus DPIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOrero oopazoBanusi B Poccuiickoit denepaiuu, a Takke MOJI0XKEHHS 0 crienuduke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMma no 61oI0rUM 1a€T NpeACTaBICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO MOCJIEeA0BAaTeIbHOCTD
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMONI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM U TNPEIMETHBIM pe3yibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMAII TPEEMCTBEHHOCTH B HU3Yy4YeHHMHM Ouosioruu, Onaromapss yemy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY KAIoIIeW MHPUPOIHON cpere.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMaHUE MCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIEH NMPUPOJIHONW CpeJle, aHaln3a BIUSHUS XO35IMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISl pEeLICHHUS



OJTHOM M3 aKTyaJbHBIX 33]1a4 IIKOJBHOTO OMOJIOrMYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecTo. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS IMPENCTABICHUM O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoOro obpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero o0pa3oBaHUs, COLUATU3ALMIU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMHU U3 IPYTUX YUYEOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OTt60p conepxanus yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karolllel MPUPOAHOM cpelie, BOCTpeOOBaHHbIC B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu 1
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICYIOLINE COAEpKATEIbHbIE JIMHUK: «brosorus kak Hayka. Meronasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYeCKOTrO MHUpPay,
«OBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMi >KUBBIX CHCTEM Pa3HOTO0 paHra M MNpPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/]1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUs, CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MyTSIX pa3BUTUS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPO/IB HA OCHOBAaHWH 3HAHUH M OTIBITA, MIOJTYYECHHBIX TIPH U3YUECHUHN
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, 111 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUpOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3UYHBIX METOAOB IPHU
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIllMu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

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

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne 0eTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMITHUIOB KaK UCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiicTBa v pyHkIuu. [{uTomnnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIETOUHBIH IEHTP, ILEHTPUOJM, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kiaeTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaUm:

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

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

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



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHe >KMBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

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

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAaUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BENIeCTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KuCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTese Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CII/Ia.



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

JleMOHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: moaenu-anuinkanuu «Yasoenue [IHK u Tpanckpuniusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

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

Henenue knetku — muto3. Craaum murosa. lIpoueccel, npoucxonasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXXEHUS: [I€JICHHE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ouaoB. OIuiog0TBOpPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMpsAMOe, HempsiMoe (TMUMHOYHOE). BrusHue



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

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pAaCTeHUW», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe 1 HenmpsiMOe pa3BUTHEY», «l 'amMeToreHe3 y MIECKOMUTAIOMNX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

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

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaAHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHnHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBAa», «3aKOH paclICIJICHUS U €r0 IIUTOreHETHYeCKast OCHOBa, «3aKOH YUCTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHus», «Menos», «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO C MOoJoM», «KapuoTUIbl 4enoBeKa U KUBOTHBIXY,
«Bunpl uameHunBocTY», «MoaudukalmoHHas HW3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlaGopaTtopHas pabota Ne 5. «/3ydeHuwe pe3ynpbTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuil y apo30¢uiIsl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
VYyenue H. Y. BaBuiioBa o ieHTpax MpOUCXOKACHHUS 1 MHOIO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKUUMU. MaccoBbld M1 HHAUBUAYAJBHBI OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyuyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxkeHepus. Kierounsle KyJpTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PAaCTCHUU.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «OtnanéHnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBanoBay,
«Ilomumnouus», «OO0bekThl OWOTexHONOTHNY, «KieTouHble KyIbTYpHl U
KJIOHUpOBaHHeE», « KOHCTpyHnpoBaHUE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JICTOMMUCH, MEPEXOIHbIe (HOPMBIL.
buoreorpadpuyeckue: cxoncTBO U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymye cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B NpHpoae. MyTalmOHHBIN
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLiMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuili Qgakrop 3Bomaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U UAUOATATITAIIIH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBononusi. PopMbl  IBONIONUU:  (UIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napaenbHas. HeoOpatuMocTs 3BOJIOLUY.

[IpoucxoxieHHE OT HeCHEeUHaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mroep, A. H. Ceep1ios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmuw»,  «MyTtannoHHas

U3MEHUYMBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/IBmkymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUMTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOJEIH
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojnenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpEACTABICHUS O 3apOKICHHM KW3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickast dpbl. Ilaneosolickas spa u €€ Nepuoabl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHUTYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa U reoJornyeckux mpoieccoB. OCHOBHBIE ITallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPyIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeactaBieHuil o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacneacteeHHas '3BMEHUMBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbiid, YenmoBek npsaMoxonsmuid, YenoBeK HEaHJACPTAIbCKUM, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YenOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHYECKHMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIblla, KPOMAHBOHIIA), CJIEMKH WJIIU
M300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIEPHI,
pyoumsa, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAacTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOTHsl KaK Hayka. 3aa4yd ¥ pa3aesbl 3KOJIOTMH. MeToIbl SKOJIOTrHYeCKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buoTtnueckue ¢akropsl. Buabl OnoTHYeCKuX B3aUMOIECHCTBUI: KOHKYPEHITHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuszmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30pun-Ty penbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHre cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuiieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, OuoMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHMBOCTD,
camoperyJisinus, pazsutre. CyKueccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkuuu. OcobeHHocTH Ouocdepsl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
onocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCTOIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBUS Ha IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon,
«®aktopel  gerpamauumu  nouB»,  «llapHukoBeiid  3ddexT»,  «DakTOpbI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojaelb-anmukanus « Tunudable OMOIIEHO3bI», TepOapuii
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepannu, wu300paKEHUS OXpaHSAEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYWe MOTHUBAIlMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3ULUHMM JUYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pE3yabTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YUAIOIErocs Kak akKTUBHOTO H

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4eOHBIX M TIO3HABATEJIBHBIX 3aJla4, BBIOJHEHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOSKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHy, CBOH S3BIK M KYJBTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCHUPOBAHHBINA PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUsAX, YTPOXKAIOIINUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp OyAymied mnpodeccun H  pean30BbIBAThH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPHI: TMPUOOpPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBIC TP N3YUECHUN OMOJIOTHH 3HAHHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MIpodsieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTMYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILIEHHUSI O0IIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3yYECHUU OMOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHMS, UCTOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaeMble 3HaHMs MJI1 aHaiau3a U
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS IS
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMIIL, THIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMM ~ O0YyYaroUuuxcs, CIOCOOHOCTh OOyYaromMXCsl  MCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI ACATEIBHOCTH C OCTABICHHBIMU LIETSMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIaH PEIICHUA MPOOJIEMbI C YYETOM aHaIn3a HWMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBUSX PEAIBHOTO, BUPTYAJIBLHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpPa3OBaHHUI0O U TNPUMEHEHUI0 B YUYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  Pe3yJbTarshl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, IOMYCKAIOIINE aJbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYrUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CPEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIFOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThI IPU PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1M COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXI0T0 YYaCTHUKA KOMAaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUM II€JIEBbIE M CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU NIl OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OCcBOeHHS nporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmMeTHbIe pe3yabpTaThl OCBOEHUs! yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOrWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocras (caMmoperyisiuusi), YpPOBHEBas OpraHu3alds JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOorMa MOJIEKYJIsIpHOl Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensts rpaHUIbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaToOB,
UCITIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBObI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBpPEMECHHOW  OWojorum OMOTEXHOJIOTHU  JUIsl  PaIMOHAIBEHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBIMOJHATH JIa0OpaTOpHbIE M MpakTUYecKue paboThl, COOII0AThH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HMCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

yYMEHHUE PACKPBIBATh COACPKaHNE OMOJIOTHYECKUX TEPMUHOB M TIOHSTHIA: BUI,
MOMYJISAKS, TEeHOMOH, DBOJIONMS, ABWXKYIIHE CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e MUTaHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE U3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeepuioBa, yuenust o 6uochepe B. 1. Bepnanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEPEHOCca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NMPAKTUYECKUX PELIECHUHA B IOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIS1 PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHWBAaTh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATHITHBIN armapaT OMOJI0THH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edsoo.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
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [IOK
1 1
BOFOLHOHRAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL H OKpyRIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
CooOmiecTBa ¥ HKOJIOTMUECKNE CUCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
5 P 2
C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE 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
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

ChopMupoBaHHOCTh 3HAHMH O MecTe W POJM OMOJIOTUU B CHCTEME
Hay4yHOI'O 3HAHUSA €CTECTBEHHBIX HayK, B (OpPMUPOBaAHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa W HAy4HOIO
MHUPOBO33PEHUS; O BKJIAQJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJIEp)KaHUE OHOJOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00Iu3M (0OMEH BEUIeCTB U
MIpEBpAIllCHHE JHEPruu), roMeocta3 (CaMOoperyJsius), YpOBHEBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

VYMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasl, MyTanmonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 UeHTpax MHorooOpasus U
IPOUCXOXKACHNUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O IIO3HAHUA B ouonoruu
(Ha6J’IIOI[eHI/Ie U ONMKCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa U  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYWHAMU, 00BsICHEHHE TOJIYUCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHC [J€JIaTb BbIBOAbBI HAa OCHOBAHHUU IIOJTYYCHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

YMmenune BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TMOJNyYEeHHbIE 3HAHUS JUIsI  OOBSCHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBICHUH, JIJISl TPUHATHUS IPAKTUYECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IEIX OOECTICUCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IMOBEJEHUS B  OKPY’KaIOIIEH
MPUPOJHON cpele; TOHMMaHue HEOOXOIUMOCTH WCIOIb30BAHUS
JTOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue peiaTth 3JIEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4ld Ha MOHO- U
III/IFI/I6pI/IIlHO€ CKpCIIUMBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JJIsL MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB y OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTMYECKOT0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HayuyHO-momyssipHble
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOIIICHMS,

0000111251 OGMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJIB30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPETHET0 00IIIEro 00pa3oBaHuUs

CdopMHpOBaHHOCTh 3HAHUM O MECTE€ W POJM OHWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHHUS ECTEeCTBEHHbIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHUHBI MHUPAa M HAay4HOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTHH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a/1a4




YMeHue packpbeiBaTh COJAEpKAaHHE OWOIIOTUYECKUX TEPMUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OH, IBOIOIUS, IBIKYIINAE CUIIBI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTHl, IeMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeH03, brochepa

YMmenue uznaratb OnoIOrHuecKue Teopun (IBOITIOIMOHHASA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojacta K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u mytei spomonun A.H. CeBepiioBa, yueHus
o Ouochepe B.M. Bepnanackoro), ompenensTh TpPaHUIBI HUX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenune BJIaACTb MCTOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa #HW IIPOBCIACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYUYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [J€JIaTb BBIBOIAbl Ha OCHOBAHHUHU ITOJTYHYCHHBIX

pE3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJIOB, TMOMYJALHUNA, MPOLYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOTEOIeHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, NPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W IOTOKAa DJHEPIMM B DKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX 0OECTICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOAMMOCTH HCIOIh30BaHUS
JOCTMDKCHUH ~ COBPEMEHHOW  OWOJOTMH Ui  pallMOHAIBHOTO

MMpUPOAOII0JIB30BAHU A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3ada4u, COCTaBIATH

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (LENH MUTAaHUs)

YMeHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia npu pabore ¢ yueOHbBIM H J1TaOOPAaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHbIE
3HaHMSI M3 Pa3IMyHbIX HCTOYHUKOB (CMMU, HayuHO-momyJsipHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHUECKUE ITPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE TUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIorun




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

buonorus xkak Hayka

1.1

Buonorus — Hayka o xuBoil npupoae. Ponp O6uonoruu B hopmMupoBaHUU

COBPEMEHHOU HayuyHOU KapTHUHBI Mupa. CrcTemMa OUOIOTHYECKUX HAYK

1.2

Metonpl 1O3HAaHUS JKUBOM MNpUpoAbl (HAONIOJEHUE, SKCIIEPUMEHT,
OlKCaHKe, U3MEPEHUe, KIacCupUKaIus, MOACITUPOBAHNE, CTATUCTHYECKAS

00paboTKa JTaHHBIX)

2.1

2.2

JKuBble cucTeMBl U HX OpraHu3anusa

Kupbie cuctembl (OMOCHMCTEMBI) KaK MpEeIMET HW3Y4YCHHs] OMOJIOTHH.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue

ypOBHI/I OopraHu3anuvu ouocHucTeM: MOJ'IeKy.]'IHpHO'FCH@THHCCKHﬁ,
KHCTOHHLIﬁ, OpFaHHSMCHHBIﬁ, HOHynSII.[PIOHHO-BPII[OBOﬁ, 3KOCHCTCMHBIﬁ,

onochepHbIi

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTAaB KJIETKH. XHUMHUYECKHE AJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTh. Boma u MuHepanbHble BemecTBa. DyHKIMH BOJBI U

MHHCPAJIBHBIX BEIICCTB B KJICTKC. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u ctpoeHne 6e1K0B. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHuMble ¥ 3aMEHUMBbIE AMMHOKHUCIOTHI. AMMHOKHMCIOTHBIA COCTaB.
VYpoBHU CTPYKTypbl OE€IKOBOM MOJEKYJIbl (MI€pBUYHAS, BTOpPUYHAS,
TpeTUYHAsi U YETBEPTHYHAs CTPYKTypa). XUMHYECKHE CBOMCTBa OENKOB.
buonorndeckne GpyHKIUU OENKOB.

depmeHTl — Ouosormueckue karanuzatopbl. CTpoeHue (epmeHTa:
aKTUBHBIHN IIEHTp, cyOcTpaTHas cnenuupuuHocTs. KopepmenTsl. BuraMuHsl.

Otnuuust GepMEHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a u  JAe30Kcupru003a),
nucaxapuiibl (caxaposa, JIakTo3a) W IMoJucaxapujibl (Kpaxmal, TIUKOTeH,
1eJuTI0N03a). buonornueckue GyHKIIUU YTIIEBOOB.

Jlunupael:  TpUraMmepuabl, crepounabl, Gochomunuasl. [wapoduasHO-
ruapodobHbIe cBoiicTBa. buonorundeckune ¢yukmuu junuaoB. CpaBHEHUE

YTJII€BOJOB, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxkneunossie kucnorsl: JIHK u PHK. Hykneotuasl — MoHOMeEpHI
HyKJIenHOBBIX KHCIOT. Ctpoenne u pynkmuu JJHK. Ctpoenne u pyHkImm
PHK. AT®: cTtpoenue u GpyHKIHH

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3ydeHHs
KJIETOK

Knerka kak wnenoctHas >kuBas cucremMa. OOIue NPU3HAKH KIETOK:
3aMKHyTass HapyxHas memOpana, Mmonekynsl JIHK kak reHeTwmdeckwmii

ammapar, cucrema cuHTes3a Oenka

3.7

3.8

Tumbl KJIETOK: SyKapHOTHYECKas W MpokapuoThueckas. OcobeHHOCTH
CTpPOEHHMSI IpPOKapuOTHUeCKON KieTku. KiierouHas creHka OakTepuil.
CTpoeHune 3yKapruOTHYEeCKON KiIeTKH. OCHOBHBIC OTIWYHUS PACTUTEIbHOM,

JKUBOTHOM ¥ TPUOHOM KJIETKH

[ToBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, UX
¢dbyukumu. [Tnasmarudeckas memOpaHa, e€ cBoiicTBa u pyHkuuu. Lluromnnazma
51 eé OpraHOU/IbI. OnHOMEMOpaHHBIC OpraHOU/bI KJIETKU:
supomasMatuueckass cerb  (OIIC), ammapatr [onbmku, JIH30COMBIL.
[losiyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKU:  MHUTOXOHAPWUHU,  IUIACTHJBIL.
[IpoucxoxaeHrne MUTOXOHIPHUI U TuTacTU. Buasl mnactua. HememOpanubie
OpPraHOUbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKH, >KTYTHUKH.

CDYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynaTopHbslii HeHTp KiIeTKH. CTpoeHue sipa: siaepHas 000I09Ka,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelIecTB, UM MeTa0O0IU3M. ACCUMUIIAIUS (TIJIaCTHUECKU OOMEH) U
TUCCUMUIIALINSA (PHEPTeTUYECKUI OOMEH) — IBE CTOPOHBI €MHOTO TIpoIecca
MeTtabonu3ma. Tunbel oOMeHa BeUIeCTB: aBTOTPO(MHBIN U reTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U NIPEBPALLEHUN SHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TeMmMHOBas (a3pl QorocuHTe3a. Peakuun
dorocunTe3a. DPpdexTuBHOCTL HoTOCUHTE3a. 3HaUeHHE (HOTOCHHTE3A IS
KU3HU Ha 3emuie. BiusHue ycioBuit cpeisl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTepun. 3HaYeHHEe XeMOCHHTE3a ISt

JKA3HU Ha 3eMiie

4.3

DHepreTHYecKuii 0OMeH B KjeTke. PaciiernieHnue BemecTB, BHIICICHHUE U

AKKYMYJIMPOBAHUC SHCPIrUU B KIICTKE. OTaIbl OHCPICTUYCCKOTO oOMeHa.




I'muxomus. bpoxenue u ero Buabl. KuciopoaHoe OKuciaeHue, WU

KJIETOYHOE JbIxaHue. DPPEKTUBHOCTh SHEPreTUUECKOro oOMeHa

4.4

Peakuuu matpuuHoro cunresza. ['enermueckas uupopmamms u JHK.
Peanuzamus reneTnyeckoi HHGOpMAIMK B KJIETKE. | @eHeTUUeCKHit KOJT ¥ €ro
cBoiictBa. Tpanckpunius — wmatpuuHblii cuHte3 PHK. Tpancmsaums —
Oouocunre3 Oenka. KoxupoBanume amuHOKHCIOT. Pombs pubocom B

onocuHTe3e OerKa

4.5

Hexnerounsie ¢hopmbl )xu3HM — BUpYCHL. VicTopust oTkpeITus BupycoB (/1.11.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
Bupycamu. Bupyc ummynonedunmra denoeka (BUY) — Bo3Oyautens

CITNda. TTpodwmrakTrka pacipoCTpaHEeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHIWBHUAYaJIbHOC PAa3BUTUC OPraHU3MOB

5.1

5.2

KiteTounslii UK, WM SKU3HEHHBIA MUK KiIeTku. MHTepdaza m mMuros.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnmukamus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpOMOCOMHBII HAOOp —
KapuoTurl. JIMNIouJIHBIA W  TalUIOMJIHBIM  XpPOMOCOMHBIE  HAOOPBHI.
Xpomatuasl. LluTomornyeckue OCHOBBI Pa3MHOXKEHUS U WHIMBHUYaJIbHOTO
pPa3BUTHUSL OPTaHU3MOB.

Henenne knerkn — muto3. Craguu muto3sa. IIpoueccsl, npoucxoasmue Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojoBoe. Buasl 6ecrionoro
Pa3MHOXEHHS: JIeIEHNE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHME.  VICKyccTBEHHOE

KIIOHHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKINN

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Cranuu Meriosa. [Iporeccsl, mpoucxoasiiue Ha CTagusx Meiosa.
[ToBenenue xpomocoM B Meiio3ze. Kpoccunrosep. buonornueckuii cMbicit 1

3HaYeHNEe Meno3a

5.4

5.5

l'amerorenes — mnporuecc 00pa3oBaHUSI MOJIOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie xene3pl: ceMEHHUKHM W sUYHUKUA. OOpa3oBaHHWE U pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u, SHIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.
OmnonotBopenue. [TapreHorenes

WnpuBunyansHoe pa3BuTHEe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE
(omOpuorenes). Jtambl SMOPHOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX

JKUBOTHBIX: JIpOOJIEHHE, racTpyJsiuus, opraHoreHe3. [loctamOpuoHanbHOE




pasBuTHE. THUIBI MOCTAIMOPHOHAIBHOTO pA3BUTHUS: MPSMOE, HEMPsSMOE
(munHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI,
CHIOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer u 3amaum reHeTuku. lMcropus pa3BUTHS TE€HETHKU. Bxiag
pPOCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'CHETUKU. MeTobl
IeHETUKU  (TMOpPUAOJIOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJSPHO-
reHeruueckuil). OCHOBHbIE TEHETMYECKHME TNOHATUA. ['eHeTnueckas

CHUMBOJIMKA, UCIIOJIb3YyCMad B CXEMaAX CKpGH_[I/IBaHI/If/'I

6.2

6.3

3aKOHOMEPHOCTH HacJeI0OBaHUs MPU3HAKOB, ycTaHOBJICHHbIE | . MeHaeneM.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eAuHO000pa3us THOPUIOB TIEPBOTO
nokosneHus. [IpaBuwino momMuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unore3a uncToThl rameT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpumHoe  CKpeliMBaHWe. 3aKOH HE3aBHUCHUMOIO  HACleOBAHHUS
IMPU3HAKOB. HI/ITOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIUBaHMs.
Ananusupyroniee  CKpeliuBaHue.  Vcnoibp3oBaHHME — aHATU3UPYIOIIETO

CKpCIHIUBAHUA OJIA OIIPCACIICHUSA I'CHOTHIIA ocobu

CueruieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana mo
CIICTUICHHOMY HAaCIlIeJIOBaHWIO T'eHOB. HapyleHue crerieHus IeHOB B
pe3ynbTare KpPOCCHHTOBepa. XPOMOCOMHAs TEOpPHUS HACIEICTBCHHOCTH.
['eHeTHyecKkue KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/eNieHHe Moyia. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMOraMeTHEIE U TeTeporaMeTHbIe Opranu3Mel. HaciieoBanmve

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3mMeHunBOCTbD. Bune M3MEHUYUBOCTHU: HEHAaCJIeJICTBEHHAS u
HacieACTBeHHas. Ponb cpenbl B HEHACIEICTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka MoIu(pUKATMOHHON U3MEHYMBOCTH. Bapuannonsslii psaa u
BapuanMoHHas Kpuasd. Hopma peakumm npusHaka. KoimyecTBeHHbIE U
KaueCTBEHHbIE  IPU3HAKM M  UX Hopma  peakuuu.  CBoiicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHUYMBOCTL. KoMOMHaTHBHAS
W3MEHUYUBOCTh. Mei03 M TMOJIOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
W3MEHYUBOCTH. MyTalMoOHHas M3MEHYHBOCTh. Kiaccudukarus MyTanui:

TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yactota u IMPUYIKUHBL MYTaHI/Iﬁ.




MyTtarennsie (hakTopbl. 3aKOH TOMOJIOTHUECKUX PSA0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbl T'€HETHUKH
YyeloBeKa: reHealoTHYeCKuH, ONM3HELOBBIA,  LUTOTCHETHUYECKUIA,
OMOXMMHUYECKHIA, MOJIEKYJIIpHO-TeHeTUuYecKuii. COBpEMEHHOE OIpeIeIeHHE
FEHOTHIA: TMOJHONCHOMHOE CEKBEHMPOBAaHHUE, T€HOTHUIIUPOBAHHE, B TOM
grcre ¢ momombto [TI[P-ananu3a. HacneacrBennbie 3a001eBaHUS Y€TIOBEKA!
reHHble 00JIe3HU, OOJE3HU C HACIIEACTBEHHOW MPEeApacroioKEeHHOCTHIO,
xpoMocoMHble Oosie3Hu. Comaruueckue U TeHEpaTUBHbIE MYTallUH.
[MpuHnmnsl 370poBOro o0pas3a KHU3HH, AWATHOCTUKH, NPO(GUIAKTHKH MU
JICYEHUS TEHETHUYECKUX Oose3Heil. Menuko-reHeTH4eCKoe
KOHCYJIbTUPOBAaHKE. 3HAYEHUE MEIMLIIMHCKON T€HETUKHU B MPEIOTBPAILEHUH

1 JICUEHUH I'eHETHYECKHUX 3a00JI€eBaHM YeI0BEeKa
CGHCKHI/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKLIMH U JOMECTUKALIUS.
Yuerane H.M. BaBunoBa o IeHTpax MPOWCXOXKICHUS W MHOTO00pa3ws
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIAEHUS JOMAIIHUX >KHUBOTHBIX.

Copr, noponaa, mramMmm

7.2

7.3

CoBpeMeHHbIE METO/BI CeNeKIUU. MaccoBbIi U MHIUBUAYaAJIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIEHKa 3KCTepbepa. bianzkopoacTBeHHOE
cKkpemBanne — MHOpuuHT. Yucras nuaus. CKpemyuBaHUue YUCTHIX JTMHHMA.
l'erepo3uc, wnnm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VcKyccTBeHHBIH
MyTareHe3 U IMOJIy4eHHUE MOJUIIIOUI0B. JIOCTHKEHUS CEIIEKIIUN PACTEHUH,

JKUBOTHBIX U MUKPOOPTraHNU3MOB

bruortexHosnorust kak oTpacib IPOU3BOACTBA. ['€HHas MH)KEHEpHUs. DTalbl
co3nanus pekomOuHanTHOM JIHK u Tpancrennsix opranuzmosn. Kierounas
nHxkeHepus. Kinerounbele KynbTypbl. MHKPOKIIOHAJIBHOE pPa3MHOKECHHE
pacteHnid. KnoHMpoBaHME BBICOKOIIPOLYKTHBHBIX CEIBCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJOrH4YecKkue u atudeckue npoodiuemsl. 'MO — renerudecku

MOAU(PUIIPOBAHHBIE OPTAHU3MBbI
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DBOJIIOLUOHHAS OUOIOrUs

11

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensCTBa HBOMIONMH. [lanmeoHTONIOrHYecKue: IOCIeI0BaTeILHOCTD
IIOABJICHUSA BUJOB B NaJICOHTOJIOTHUECKOM JICTOIIUCH, TICPEXOJHBIC (bOpMBI.
buoreorpaguueckue: cxoacrso u pasnuune (ayH u ¢GJIOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA M Pa3iauyuus 3MOPHOHOB pa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,
AQHAJOTMYHbIE, PYIMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHM3MOB HACIICJACTBEHHOCTH W OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OpomononHass Teopus Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHMS
JapBUHU3MA. J[BHKYIIIME CUIIBI BOJIIOIMH BU0B 110 J[apBuHY (M30BITOUHOE
PasMHOXEHHUE IPpU  OTPAHMYEHHOCTH  PECYPCOB,  HEOIpEeHeIEHHAs

M3MEHYUBOCTb, 00pH0OA 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckast Teopus sBomonuu (CTD) M OCHOBHBIE €€ TMOJOKEHHS.

Muxkpososmtonus. [Tomynsius kak eTuHUIA BUIA U BOJIIOLUU

JBxymue cuibl (pakTopbl) IBOIIOLIUN BUJIOB B MpUpoe. MyTallMOHHBIN
nmponoecc u KOMOHMHATHUBHAsI M3MEHYUBOCTb. HOHYJIFIIII/IOHHI)IC BOJIHBI H
npeii¢ renoB. M3omsumss u  murpanus. EctecTBeHHBIE  0TOOp  —
HaIPaBIIIOMUHA (akTop Bomoud. POpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOneHHOCTh OPraHW3MOB Kak pe3yJbTaT 3BOJOLUH. [Ipumepsl
PUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl ¥ HANOAJANTAIUH.

Bun wu BugooOpazoBanme. Kpurtepum Buma. OcHOBHblE  (OpPMBI

BHJ1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

MakposBomtonusi. PopMbl  IBOJIOLMU:  (UIETUYECKas,, JUBEpreHTHasl,

KOHBCPICHTHAA, IapaJlJICIIbHAs. H606paTI/IMOCTL 9BOJIIOIIMHN

Bo3HuKHOBEHME 1 pa3BUTHE KHU3HU Ha 3eMJie

2.1

JloHayuyHble IIpEACTABIEHUS O 3apOXKICHUM >XKHW3HU. HayuHble rumoressl
BO3HUKHOBEHUS KM3HM Ha 3emiie: aOMOreHe3 M MaHcrepMus. XUMU4ecKas
3BOJIOLHS. DKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBOJIFOLUN.
Hauvanbuble stansl Ouonornyeckod spomormu. ['mnoreza PHK-mwupa.
IlepBbie KneTkH 1 ux 3BoronMsA. @OpMUPOBaHUE OCHOBHBIX I'PYII KHUBBIX

OpTraHnu3MOB




2.2

PasButne xu3Hu Ha 3emiie no 3pam U nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lameo3oiickas 3pa U e€ mepuoiabl: KeMOpPUHCKUH,
OPIOBUKCKHW, CUJIYPUMCKHUM, AEBOHCKUN, KaMEHHOYTOJbHBIN, MEPMCKHM.
Me3zo3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, OPCKUA, MEJIOBOM.

Kaiino3oiickas 2pa u €€ mnepuoAbl: MAICOrE€HOBBIM, HEOTCHOBBIM,
AQHTPOIIOr€HOBBIM. XapaKTEpPUCTHUKA KIIMMAaTa U IE€OJIOTMYECKUX MPOLECCOB.
OcHOBHBIE JTambl HBOJIIOIMM PACTUTEIIBHOIO M KUBOTHOI'O MHUDA.
Apomopdo3bl y pacTeHult U KUBOTHBIX. [losiBlIeHHe, paclBeT U BRIMUpaHHUE

IPYIII )KUBBIX OPraHU3MOB

2.3

2.4

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BoIoLuU. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB

OBoronus yeraoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npeacraBieHni
0 MPOUCXOXKJICHUHU YeoBeka. MeToipl n3yueHus anrponorenesa. Cxoacraa
U pa3Iuyds dYelOBeKa M IKUBOTHBIX. CHCTEMaTHUECKOE TMOJOXKECHHE
YeJIoBeKa.

HBwxymue  cuibl  (pakTopel)  aHTpomoreHesa.  HaciencTBenHas
U3MEHYMBOCTb M €CTECTBEHHBIH 0TOOp. OOILECTBEHHBIH 00pa3 >KU3HH,

W3TOTOBJICHUE OPYIHUH TPY/Ia, MBIIIJIEHUE, PEYb

2.5

2.6

3.1

3.2

OCHOBHBIE CTaJIMM ¥ BETBU SBOJIIOLMH YEJIOBEKA: aBCTPATIONMUTEKH, YermoBek
yMenblid, YenoBek mnpsMoxonsdiui, YenoBek HeaHAepTalbckuii, Yenosek
pa3symHbIid. HaxoIKuM HCKOMAeMbIX OCTaHKOB, BpEMS CYILIECTBOBAHMS,

00J1acTh pacnpocCTpaHCHUs, 00BEM TOJIOBHOTO Moa3ra, 06p33 JKU3HHU, Opyaus

Yenoseueckue packl. OcCHOBHBIE OOJBIIME pachkl:  €BPOMEOUIHAS
(eBpa3uiickasi), HETpO-aBCTPAJOWAHAS (PKBATOpHAIIbHAS), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MPUCTIOCOONEHHOCTH TMpeICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUs. EJUHCTBO denmoBeYECKUX

pac. Kputuka pacusma
OpranusMsl 1 OKpy’Karolas cpeia

DKonorus Kak Hayka. 3aJjaud U pa3Jesibl 9KOJOTHH. MeTo bl SKOJIOrMUECKHX
UCCIIeIOBaHUMA.  DKojoruyeckoe MupoBo33peHue. Cpensl  oOuTaHuA
OpPTraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHAas

Okonornyeckue ¢aktopsl. Kraccudukanus sKog0ruueckux (HakTOpOB:
abuoTuyeckre, OMOTUYECKHE U aHTPOIOTeHHbIE. JefiCTBHE IKOIOTHYECKUX

(bakTOpOB Ha OPraHU3MBbI




3.3

AbuoTtnueckue GpakTopbl: CBET, TEMIIEpATypa, BIaKHOCTh. DoTonepnoausm.
[TpucniocoOnenust OpraHu3MOB K JACHCTBUIO aOMOTHYECKUX (PAKTOPOB.

buosornueckue puTMsl

3.4

buotnueckne  ¢aktopsl.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYpPEHLUsI, XWUIIHWYECTBO, NApa3uTU3M, MYTYyalu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTHPAHTCTBO), aMEHCAIN3M, HEUTpAIU3M. 3HAUYCHUE
OMOTHYECKUX B3aUMOJEUCTBUN [UJIsI CYIIECTBOBaHHS OpPraHU3MOB B

HNPUPOHBIX COOOIIECTBAX

3.5

4.1

4.2

4.3

DKOJIOTHYECKHE XapaKTCPUCTHKHU IOITYJIAINH. OCHOBHBIE ITOKa3aTeln
MOmyJiiquu: YUCJICHHOCTD, IINIOTHOCTD, POXKIACMOCTh, CMCPTHOCTDL, ITPHUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IIOIYJIAIUA U eé peryisinunsa
COO6H_ICCTBa H 3KOJOTHYCCKHUE CUCTCMBI

CooOmiectBo opraHu3MoB — OuoieHo3. CTpyKTyphsl OHMOIEHO3a: BUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OHuoLIEHO3€E

Okonoruyeckue cucreMbl (3kocucteMmsl). [lonstue 00 »skocucreme u
OuoreoneHo3e. yHKIMOHATIbHbIE KOMIIOHEHThI IKOCUCTEMBI: MIPOYLIEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BemleCTB M IOTOK 3HEPruu B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCHUCTEMBI. [luimeBbie
nenu 1 cetd. OCHOBHBIE IOKA3aTeIM 3KOCUCTEMBL: OMomMacca, MpOIyKIIHs.
OKOJIOTUYECKHE MHUpaMUAbL:  MPOAYKIMH, YHCIEHHOCTH, OHOMAaCCHI.

CBoOMCTBa DKOCHUCTEM: YCTOIZHHBOCTB, caMoperysanus, pa3BuTucC. CyKHeCCI/IH

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTreHHbIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3AHWCTBEHHOE  3HA4YEHHE  arpodKOCUCTEM U
ypOOsKOCHCTEM.

buopasnoobpasue kak (akTop yCTOHYMBOCTH 3KocucTeM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vyenne B.W. Bepuaackoro o 6mochepe. I'panHuiisl, coctaB U CTpyKTypa
ounocdepsl. KuBoe BemnectBo u ero pynkuuu. OcodeHHocTH OMochepsl Kak
r106anbHOM 3KocKcTeMBbl. JlMHaMHUecKoe paBHOBecHE U oOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTs 1 OHOreOXMMHUYECKHE LIUKIIbI SIIEMEHTOB

(yrmepona, azorta). 3oHaIbHOCTE OHOchepbl. OCHOBHBIE OMOMBI CYIITH




4.5

UenoseuecTBo B Orochepe 3emiin. AHTPOIIOT€HHbBIE U3MEHEHUs B Onocdepe.
['moGasibHBIC PKOJIOTHYECKUE TPOOIEMBI.
OcHOBa paIlMOHANILHOTO YIIPABJIICHUS MPHUPOJHBIMH pecypcaMu U HX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IIpUupPOabl




		2025-08-28T15:01:10+0400
	00d9a0f8100a620971
	Птицына Елена Александровна




