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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENsIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA PAa3BUTHE 3HAHUW, CBA3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U



HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
ydebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECTeUeHus
YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMUPOBAHHE Yy  OOYYAIOIIUXCS
CIIOCOOHOCTH aJaliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (opMUpOBaHUE y OOYyHAIOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, pacliupseT U 000OLIaeT 3HAHUSA O KUBOM Mpupone, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIOBHSl  JUIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMHUPOBAHUSA
(yHKLIHMOHAJIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTMYECKOI0 MBILIUICHHUS, IICHHOCTHOI'O OTHOILIEHUS K KUBOH MPHUPOE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronmuxcs. M3ydyenue 6uosornn odecrneynBaeT yciaoBus sl (GOpMUPOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUM Y4eOHOro MIpeaMeTa
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICeHUus MOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMs, MPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

OT6op coxmepkanusi yueOHOro npeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYypOCOOOpPa3HOrO0 MOJX0/la, B COOTBETCTBHM C
KOTOPBIM OO0yYarolMecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIIME aJeKBAaTHOE IOBEICHHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TpaKTU4YecKo aesteabHOCTH. Oco00e MECTO B ATON CHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJOrNYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHUE COJAEpX aHUsA Y4YEeOHOro maTepuajsa B NpOrpaMme II0
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
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BBIJICJICHBI CIIEIYIONINE COJiepKaTelbHbIe JIMHUU: «buosorus kak Hayka. MeToabl
HAay4YHOIro mNo3HaHus», «KieTka kak Ouonorumyeckas cuctemay, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«IBOJIONUS KUBON MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp u3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JACHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPHUSX,
YUYCHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIuX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3alluy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOY4YaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MAEH M TMOAXOJOB K HM3YyUYECHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre y OOydYarOIMMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYEHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESTEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS DTUIECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero oOpasoBanus «buomorusp», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOMAIIUM B
COCTaB MpeaAMEeTHOM 00nacTh « ECTeCTBEHHO-HAYUHBIE IPEIMETHI.

Jist u3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpPEAHEro oOIero 0opa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gyac B Henenio), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

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



depmenTtsl — Owuonormyeckue Karanmm3atopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

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

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

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

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cucrtemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kierku: JIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QYHKIUU OPraHOUIOB KIJIETKU. BKiroueHus.

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

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocunTtes Oenka», « CTpoeHne MOJIeKyJIbl Oenkay,
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«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «CTpoeHne mMosiexyibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHHue MPOKAPUOTUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « YTIeBOAbD), «JIMIuash.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii MPOBEACHUS
HAOJFOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pacTCHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHUCAHUEY.

Tema 4. ’/KusHenessTeIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonn3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPruM B NMOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsbiii. Pois dpepmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuii cpeqpl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonuz. bpoxenue m ero Buabsl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil uHopmanmu B KiIeTKe. | eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuaTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIAa BUPYCOB.
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bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.
OOpatHass ~ TpaHCKpHWIIIMSA, peBepTaza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunel nutaswsy, «Metabomusm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopormiacty, «Potocuntes», «Crpoenune JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
0aktepuodara», «Permmukarusa JJTHK».

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
Jumiou eIl W TarulOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[{uTosIOTMUECKHE OCHOBBI PAa3sMHOXKEHUS W  HWHIUBUIAYAJIbHOIO  Pa3BUTHUA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
CIOpooOpa30BaHKE, BETETATUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. IIporecchbl, nMpoucxoasiinue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

["ameTtorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUSI SUIIEKIETOK U crepMaTo30uaoB. OIIOJ0TBOPEHUE.
[Taprenorenes.

WunuBuayanpHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
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npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHS: TMPsAMOE, HENpsMoe (JTMYuHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DopMbl pa3sMHOKEHHS OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knerounsii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «Ilpsmoe n HEenpsMoe pa3BuTHE», «['aMeToreHes y MIIEKONUTAIOMNX U
4esnoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOITPENApaThI «CnepmaTto3ouapl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHue KIEeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpEnapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETOJbl TEHETHUKU (TUOPUAOJIOTHUYECKUM,
HUTOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATUS. ['eHeTHYecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUIA.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpugHoe CKpenBaHue. 3aKoH eAuHOoOOpa3usi TUOPHUIIOB TEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upyolee ckpenupanue. Fcrnonp30Banne aHAIM3UPYIOIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.
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CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyleHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOpHUS HACIIEICTBEHHOCTU. | €HETUYECKHE KaPTHI.

['eneTnka nosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AyTOCOMBI U TOJOBBIE
XpoMocOMBL. ['omorametrneie M reTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

W3MeHYnBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NPUYMHBI MyTaluii. MyTareHHble (paKkTophl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YeIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIpacroyiOKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuoTumbl YeloBeKa U KUBOTHBIX», «Bubl
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U3MEHYUBOCTHY», «MoaudukalnoHHas HW3MEHYHBOCTH», «HacnemoBanue pesyc-
dakTopar, «I'eHeTuka rpyn KpoBu», «MyTallMoHHAs HU3MEHYHUBOCTDY.

ObopynoBanue: Mojenu-anuIMKAM «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie H npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHOW KPUBOM.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktnueckast pabora Ne 2. «CocraBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JIOMECTUKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHHUU. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMM DPACTEHMM M JKUBOTHBIX. OIllEHKa 3KcTepbepa. bBiM3KopoacTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHUsA. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOpUIUHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TONMUIUIONIOB. JIOCTHKEHUSI CEIEKUUMU PACTCHUHM, >XUBOTHBIX W
MHKPOOPraHU3MOB.

broTexHOJIOrH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiletounble KyJabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTECHHI.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
MBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NPOMCXOXKIEHUS W MHOroo0pasus
KYJbTYPHBIX pacTeHuin», «[lopoabpl noMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
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pactenuiy, «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OO0beKThI OWoOTexHOMOTHHY, «KIleTouHbIe KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJI0B U KOPHEIIJIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Okckypceust «OCHOBHBIE METOJBl M JOCTHXKEHUSI CEJEKIMU PACTEHUU Hu
JKMBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATeNIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJIIOUMOHHASI O0MOJIOTHSL.

[IpenanochUlkn BO3HUKHOBEHHUSI HBOJIOINUOHHOW TEOPUH. ODBOJIOLMOHHAA
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa ABOJONUU. [laneoHToNMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBWOKyIIUME CWIbl 2BOJIIONMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMpENENEHHAsT W3MEHUYHBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MukpoaBostonus. [Tomynsiuus Kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIecC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. V301Ut 1 MUTpanus.

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

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AN TALINH.
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Bun wu BugooOpazoBanue. Kpurtepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUYECKOE.

MaxkposBomonust. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxieHue OT HecleluaTu3UpOBaHHbIX MpenakoB. [Iporpeccupyromias
cnenuanu3anus. AJanTUBHAsA paguarus.

JlemoHncTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl U cxembl: «Pa3BuTHE OpraHnyecKkoro Mupa Ha 3emiie», «3apoAbIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOopbObI  3a
cyliecTBoBaHHe», «EcTecTBeHHBbI 0TOOP», «MHOroodpasue COpToB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyrtaunonHas

U3MEHUYHUBOCTH», «Apomopdo3by, «Ununoamantammm», «OOmmas nereHepamus»,
«/IBmxymue cunbel sBomouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OO06opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPaBICHUS SBOJIIOIUNY», 00BEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTHU
HUCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wmojnenb ammmkauus «llepexpéct
XpOMOCOM», BJaxHble mpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HHU Ha 3emure.

JloHayuHble TpEACTaBICHUS O 3apPOXKJICHHM >KU3HU. HaydHble TMIOTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
HBOMIONUSI. AOMOTEHHBI CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HavanbHbie 3Tarbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
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CTPYKTYp M BO3HHKHOBEHHE MpPOTOKJIETKU. llepBbie KIETKM U HX HBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dphl. Ilaneo3olickas spa W €€ TepUOABl: KEeMOPHICKUM,
OPAOBUKCKHUH, CHITYPUMCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa U €€ IePUOAbl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTECHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTKa KIMMaTa U TE€OJOTHYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYecKOTO MHpa KakK OTpaxkeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHH o
IIPOMCXOKICHUHM 4YelIoBeKa. Meronsl u3ydeHus anTponoreHesa. (CxoncrBa u
pa3JInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiasl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmecTBEHHBI o00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU JBOJIIOIIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxondmuii, YenoBek Heanaepranbckuil, Yenosek
pasymHbIii. Haxoaku MCKOmMaeMbIX OCTaTKOB, BpPEeMsl CYIIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

UYenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUaANIbHAs),  MOHTOJOUIAHAsS
(a3uarcko-amepukaHckasi).  UepTbl  MPUCTOCOOJIEHHOCTH  MpeIcTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJMHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMa OPraHUYECKOrO MHpPaAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  IMPEIAKOB
COBPEMEHHOI0 4YeNOBEKa», «lpeBHenmme moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.
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O6opynoBanue:  mymsiku  «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLa, KPOMAHBOHIIA), CJEIKH WU
U300paKeHHUs] KaMEHHBIX OpYAHMM MEpBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pybuna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJulekuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX M PACTCHUID).

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktrnueckas padbota Ne 1. «/M3yyeHue MCKOMAaeMbIX OCTAaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHUYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesibl SKOJIOTHMH. MeTOo bl SKOJIOTHYECKUX
UCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnotnyeckue, OWOTHYECKHE U AHTPOIOTreHHbIE. JIeHCTBUE HSKOJOTMYECKHX
(GakTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX  B3aMMOJICUCTBHIL:
KOHKYPEHLHUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUU [UJISl CYIIECTBOBAHUS
OpraHU3MOB B MMPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK momysiuud. (OCHOBHBIE IOKAa3aTENH
NOMYJISILMN: YHCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpanuu:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emuan», «Cpeapl ooUTaHUs
opranusmoBy», «®Portonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30pUu-Ty Penbkny, «IlumieBbie memnm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN 13
Pa3HBIX MECT OOHUTAHUS.
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JlaGoparopHas padota Ne 4. «BrnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padota Ne 2. «Iloncyér NiI0THOCTH NOMYJSUMIA Pa3HbIX BUIOB
pacTEeHU.

Tema 4. Coo01recTBa 1 YK0JOrH4ecKrue CHCTEMBI.

Coo0miectBo opranm3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBAas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OUOILIEHO3E.

Dkoyornuecknue cuctembl (dkocucteMsbl). [loHsaTne 006 »sKocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTHI, penyleHTsl. KpyroBopoT BEIIeCTB W MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (MUILEBbIE) YPOBHUM HKOCUCTEMBI. [luieBble LENU U CETH.
OCHOBHBIE TIOKa3aTEeJIM HSKOCUCTEMBI: OHOMacca, MHPOAYKLHUA. DKOJOTUYECKHUE
OUPAMUJBL:  TPOAYKIMHM, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCUCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTo pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemecTBO u ero ¢yHkimu. OcobeHHOCTH OMocdepbl Kak
rno0anbHONM 3KocucTeMbl. /luHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yTiepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiu. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
['noGanbHbIE SKOTOTUYECKUE TTPOOIIEMBI.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBlieHUs] TNPUPOAHBIMU pecypcaMd M HUX HCIOJIb30BaHHE. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie coobmectBa», «llenn nuTaHus», «IKoJOTHUECKas MNHpPaAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMA
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XBOMHOrO  Jeca», «buonenos3 Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIC  BO3JCWCTBHA Ha  OpUPOLY», «BaxkHeWIME HMCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISAIOIIAs
ouocoeps», «Pakropbl Aerpaganuu nousy, «llapaukoBsiil apdexT», «PakTophl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTypa Ouocdepb»,
«Pacmipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepny,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».

ObopynoBanue: Mojenb-anmnKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», kKomiekuuu «bruonenos», «Bpeaurenu Baxkuemmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
YKUBOTHBIX, MPUHAMJIEKANINE K PA3HBIM SKOJOTMYECKUM TIpyNraM OJHOIO BHUA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTEeHUN U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pPeE3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE OOYYarOIMMUCI POCCHUICKOM
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOrO OTHOIICHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCHUICKON IPaKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUI0 U MaMSATHUKAM MPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusMu Hapo10B Poccuu;
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4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIICHUI;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAIBHOTO 0J1ArONOJyYHUs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TMOCIEACTBUA IS
OKPYX aroUIEH Cpeibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
OPUPOJIOTIOIB30BaHUEM  (COONIIOJIEHHE  TpaBUJ  TOBEJIEHUS B MPHUPOJE,
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HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIAHON cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBpPALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LIMBUIIM3AINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPaLMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIEHUS OO0IIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPpaMOTHOCTU oOydJarouuxcs, (popmupyeMoin
pU U3y4eHUH OUOJIOTUY;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;
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CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYAlIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCT NHIANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuuduKy METOJIOB IO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, JKCIEPUMEHT U JAPYIHX),
YHUBEpCAJIbHbICE y4eOHBbIC JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaloUIMXcs, CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yHUBEpCaJbHble y4yeOHble JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccU(pUKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATHUSAMH );

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

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;
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CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELICHUS IPAKTUYECKUX 3aad, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHHUs, HAaXOAUTh APTYMEHTHI I JI0KAa3aTElIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
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BBIIBUTATh HOBBIE HJIE€U, MpeUiaraTh OPUTMHAIbHBIE MOJAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alPOCHl U MPUMEHSATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonoruueckord uHGpoOpMauuen: NPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, ab0OpeBUATypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKIACHHS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaracMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMK PYTHUX YYACTHHKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,
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pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAUBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS TIPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUIEKTHBA,;

OpUHUMATh IeJId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JEHCTBUM,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla M KaXKIOTO y4YaCTHHKA KOMAaHIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OIEHUBATh HUACH C TO3UIMH HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopranu3anusi:

UCTIONB30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM H WX
pEIIeHHs B )KU3HEHHBIX U yY€OHBIX CUTYAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBISTH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIFHO ~ COCTAaBJSITh IUIAH pEIIEHUS TPoOJeMbl ¢ y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIIMpATh paMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.
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2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyAIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM;

BJIaJIeTh ~ HaBBIKAMHM  IIO3HABATCIbHOH  pedIeKCMM  KaK  OCO3HAHUS
COBEpPIIACMBIX JICHCTBUH M MBICIHMTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBAHMH, MCIOJH30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKH CUTYalldd, BBHIOOpPA
BEPHOT'O PEIICHUS;

yMETh OIICHMBAaTh PUCKA W CBOCBPEMCHHO NPUHMMATH DPELICHHS 10 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHaju3e pe3yJIbTaToB
JCSATCIIBHOCTH;

3) npuHsITHE CeOsl U APYTUX:

PUHUMATH Ce0sI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIpU aHaW3e pPe3yJIbTaToB
JCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIUOKH;

pa3BHBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOro YEIIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO 1o Ouosoruu Ha
0a30BOM ypPOBHE BKJIIOUAIOT crienuduyeckue 1t yueOHoro npeamera « buonorusy
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4E€OHBIX CUTyalUsiX, a TAaKKE B PEaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalliecHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasE OpraHu3alis KUBbIX CHUCTEM,
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CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTal[MOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT0O0Opasus u
MPOUCXOKJCHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX
pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOr0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBUAYAJIBHOTO Pa3BUTUA  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJCHHS B OKPY KaroLIeil
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3alaud Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeIcKa3aHus HacleOBaHUS MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHbIM U Jab0paTOPHBIM 000PYIOBAaHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCTEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;
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yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJle POCCHUHCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBATh COJEpNKaHUE OWOJOTMYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, MOMYJISALMS, TeHODOH, IBOITIOLUS, ABMXKYIIUE CHIbl ((PAKTOPBI) DBOJIIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, IEeMd IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE WU3JaraTh OHOJOTHYECKHE TEOPHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpPHs DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit sBomornuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SIBJICHHM, OpraHU3alys U TMPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCICIyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE TMOJYUYECHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAYUYHBIX TMOHSATHH, TEOpHWA W 3aKOHOB, YMCHHUC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEACTBEHHOM
W3MEHYHBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IepeHOca
BCIIECTB W TIOTOKA DHEPTMHM B DKOCHCTEMaX, AHTPOMOTCHHBIX W3MEHEHUW B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJYyYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXKAIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
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OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PalliOHATEHOTO MPUPOAOIIOIb30BAHMS,

YMEHHE PEelaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
HepeHoca BEIIECTB M YHEPTHU B IKOCUCTEMaX (LM MUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTUYeCKHe paboThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO COJEpKAaHUS, BKJIIOYAIONIYI0 IICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
000011asi OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXeEHUE U MTHAVBUAYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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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
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
CooOmiecTBa 1 HKOJIOTMYECKUE CUCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB MPY U3YUYEHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 1 bubnuoteka [JOK
U UX U3yUYEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3hl
WJIH KaTamas3bl)»
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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

bubmuorexa [JOK

! Yraesom. Jiurm e https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 HyxenroBEIe KHCIOTH. AT https://m.eds00.ru/863e6d5c
9 Hcropust u MeTObI U3yUYEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iesoctHas XuBast
crucrema
CtpoeHune 3yKapruoTUYECKON KIIETKH.
JlabopaTtopHas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB Wid METa00JIN3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 dnepretieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KJIeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Ha6J'IIO,Z[F::HI/I: MHUTO3a B 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Buocunres 6enka. Peakmus bu6mmoreka [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTpUIHOI'O CUHTE3a

https://m.edso0.ru/863e796e

bu6mmoreka [IOK
17 T —0 0
panCIBIA HocHites bejka https://m.edsoo0.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HH — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubmuorexa [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnnoreka [JOK
«H3y4yenne cTpOEHUs MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NuauBuyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnuoteka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 IpU3HaKoB. MOHOTHOpHIHOE bubmorexa LOK
P ’ pHiL https://m.eds00.ru/863e8878
CKpEIINBAHHE
WTHOpHUIHOE CKpelnBaHue. 3aKOH
25 fesaminioro H&inl: OBaHUS bubmorexa LOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CremineHHOe HACJIEJOBAHUE 0.5 bu6mmoreka [JOK

35



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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npu3HakoB. JlabopaTtopHas pabota
No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

I'eneruka nmona. Hacnenosanue

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

bubmuoreka [JOK

21 MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.edso00.ru/863e8c60
W3smenunBocth. HenacimeacTBeHHAsS
M3MEHYMBOCTb. JIJabopaTopHas
28 pabota Ne 6. 3yuenue 05 bubnuorexa [JOK
MOIU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
Hacnencrsennas n3MeHYHBOCTE.
29 JlaGopaTtopnast pabota No 7. 05 bubnuoteka [JOK
«Ananu3 MmyTaui y 1po30Quisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bu6mmorexa [IOK
30 Tenernia esobeta https://m.eds00.ru/863e8d78
PesepsHblit ypok. O60011eHne 1o
31 teMme «HacnencTBeHHOCTh U
W3MEHUYUBOCTHh OPTaHU3MOBY
32 Cenekius Kak HayKa U TIporiece bubmmorexa LOK
https://m.edso0.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA bubmuorexa [JOK
pacTEeHN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib bu6mmoreka [JOK
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IIPOU3BOJICTBA

https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOJIIOLIUH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBroKyLe cuisl (3J1€EMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTsl 3BOIONNN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCIIBHOI'O XapaKTEpa»

https://m.edsoo.ru/863e9fde
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Hamnpasnenus u nytu

bubmuorexa [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Hcropus xu3Hu Ha 3emile U METO/bI
e€ u3yueHus
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 10 Apam U bubmuorexa [JOK
IepuoIam https://m.edso00.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 05 bubnnoreka [JOK
«M3ydyeHne NCKONmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUIEKIIHUSX
14 CoBpemeHHas cuctema bubnnorexka [HOK
OpPraHM4eCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hpakTopbl) bubnnorexka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
aJlanTaly 4YeJI0BeKa https://m.edso0.ru/863eaea2
19 PesepBHbIit ypok. O60011eH1e 1o

TeMe «BO3HUKHOBEHUE U Pa3sBUTHUC
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

JKA3HU HaA 3eMIIE»

20 DKOJIOTHS KaK HayKa
Cpenbl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK
21
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopddonoruueckne 0COOEHHOCTH
22 ACTEHUH U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YCPCHKOB KOJICYCa
bu6mmoreka [IOK
23 buotnueckue GpakTopsl
¢ P https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktudeckas pabora
24 Ne 2 «IToacu€T minoTHOCTH 0.5
MOMYJISIMI pa3HBIX BUOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 ODKOJIOTHYECKUE TUPAMUIEI bubnmorexa [IOK
. P ) https://m.eds00.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 bubmumoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edso0o.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnunoreka HOK
ounochepsl https://m.edso00.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HHE TEMBI

34 «Co0011ecTBa 1 3KOJIOTUICCKIE 1
CHUCTEMBI»

OBIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

B ¢denepanbHbIx 1 peruoHanbHBIX MPOLIEypax OIEHKU KayecTBa 00pa30BaHuUs UCTIOIb3YETCs
nepeyeHsb (KoaupuKaTop) pacipeie’eHHbIX 10 KjaccaM MPOBEPSEMBIX TPeOOBaHUMA K
pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
00pa30BaHMs U 3JIEMEHTOB COJEPKAHUS 110 OMOJIOTUH.

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble NpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMbI CPETHEr0 001IIero 00pa3oBaHMs

CchopMHpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME

HAaYYHOT'O 3HAaHH €CTECCTBCHHBIX HAYK, B (bOpMI/IpOBaHI/II/I COBpCMeHHOﬁ

GCTGCTBGHHO-Hay‘IHOf/JI KapTUHBI MHpa U HAYYHOTO MHUPOBO33PCHUA; O

BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE

6I/IOJ'IOFI/II/I; Q)YHKHI/IOHaHLHOI;'I I'PAMOTHOCTH YCJIOBCKa IJIsI PCHICHUSA

JKHN3HCHHBIX 3a1a4

YMeHue pacCKpbIBaTb COACPIKAHHUC OMOJIOTNYECKUX TCPMHHOB H

TIOHSATUHN: KHU3Hb, KJIETKA, OPraHU3M; MeTaboin3M (0OMEH BEIIeCTB U

2 MpEBpAIICHUE DSHEPIHH), TOMEOCTa3 (CaMOperyssius), YpOBHEBas

opraHu3anus XUBBIX CUCTCM, CAMOBOCIIPOU3BCICHUC (perOI[yKI_II/IH),

HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE
YMenue uznarate OMOJIOrHUECKUE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunona) u

3 y4eHUs (0 LEHTpax MHOrooOpaszusi M MHPOMCXOXKJEHUS KYJIbTYPHBIX

pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiaageTb METOdaMH HAay4YHOTO TIIO3HAHUA B Oounosoruu

(HaGHIOIlCHI/Ie U OIIMCAHUC KHUBBIX CHCTCM, IIPOLIECCOB U ﬂBHCHI/Iﬁ;

opraHu3anus n IIPOBEACHUC OMOJIOrHYSCKOTO OKCIICPUMCECHTA,

4 BBIIBHKCHHEC THUITIOTE3bI, BBIAABJICHHEC 3aBUCUMOCTH MCKOY

HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,

HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIICIATH CYHICCTBCHHLIC IPU3HAKU BHPYCOB, KIJIICTOK

MIpOKapuoOT M OYKApuOT, OJHOKJIIETOYHBIX HW  MHOT'OKJICTOYHBIX
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OpraHM3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] SHEPrUU B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO |
SHEPreTUYeCKOro  oOMeHa,  XEeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIUTOJIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIMBUAYAJIbHOTO  Pa3BUTHS

opraHusma (OHTOI'€HE3)

YMeHue NpUMEHATh IMOJNy4EHHble 3HaHUS AN OOBSICHEHUS
OMOJIOTHYECKUX ImpoucccoB u HBJIGHHfI, UL IPUHATUA TPAKTUICCKHUX
peIIeHHI B TOBCETHEBHON KHU3HH B LIEJSIX o0ecTieueHust 0€3011acHOCTH
CBOETO 3[I0POBbS U 3J0POBbs OKPYKAIOLIMX JII0/IeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYJ)KAIOIIEH MNPUPOAHOM  Cpexc;
IIOHUMaHUEC HGO6XOI[I/IMOCTI/I HCII0JIb30BaHUA IIOCTI/I)KGHI/Iﬁ
COBPEMEHHOW OWOJIOTUHM W OWMOTEXHOJIOTUH Uil PalMOHAIBHOTO

IpUpOaOITIOJIb30BAHHA

YMeHue peumiatb 3JICEMCHTAPHBIC TI'CHCTHUYCCKUC 3a/ld4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIaOOpaTOpHBIE M MpPaKTUYECKUE padoThl,
coOmonate mnpaBWia Tpu pabore C¢ ydeOHBIM M JTabOpaTOPHBIM

o0opyaoBaHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO NICEBIOHAYUHbIE 3HAHUS
13 pa3iauyHbIX UucTouHUKOB (CMM, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN armapar OnoyIorun

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 buonorus xak Hayka
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1.1

buonoruss — Hayka o xuBOM mpupoge. Ponp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOW HAay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTHIECKUX HAYK

1.2

Meroabl MO3HAHMS KUBOM NPUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccuukaims, MOJEIHPOBAHUE, CTAaTUCTHYECKas o0paboTka

JTAHHBIX )

2.1

2.2

3.1

’KuBble cucTeMbl U X OpraHu3anusa

Kupbie cuctembl (OMOCHUCTEMBI) Kak IpeaMeT u3ydeHus Oumosioruu. CBOWCTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHU OpraHuzalud OUOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUN, KIIETOYHBIMH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OnochepHbIi
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHH COCTaB KIETKU. XHUMHUYECKHE DIEMEHTBI: MaKpOIJIEMEHTHI,

MHKpOdJIEMEHThl. Bona u mMuHepanbHble BemecrBa. @OYHKIUMU BOAbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[IIGp)KaHI/Ie OCMOTHYECKOTr0 OanaHca

3.2

3.3

3.4

benku. CoctaB m crpoeHHe OETKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
VYpOBHM CTPYKTYphl O€IKOBON MOJIEKYJbI (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEPTUYHAS CTPYKTypa). XHWMHYECKHe CBoiicTBa OenkoB. buomornyeckue
¢GyHKIUN OEIKOB.

depMeHTHl — Ouojoruueckue kartamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpaTHas cneunduynocts. Kodepmentsl. Burtamusbsl. Otinuns

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapHabl
(caxapo3a, JlakTo3a) W TMOJUCaxapuabl (Kpaxmay, TJIUKOTEH, IeJIII0JI03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlununel:  TpUTAMLIEpPUAB,  crepounsl,  Qochomunuasl. ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuum nunuaoB. CpaBHeHUE

YIJIEBO/IOB, OEJIKOB U JIMMIUOB KaK UICTOYHUKOB SHEPTUU
Hyxnennossie kucnotsr: [JHK n PHK. Hykneotnnsl — MOHOMEpBI HYKIEMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[uTonorus — Hayka o kietke. Kierounas Teopusi. MeTopl U3y4eHUsl KJIETOK

3.6

3.7

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHast memOpana, monekynsl JJHK kak renerndeckuil ammapar, cucreMma

cuHTe3a Oelika

Tumnel KIETOK: OYKApUOTHUUCCKAasA U IMPOKAPHUOTHYICCKAA. OcoOeHHOCTH CTPOCHUA
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mpokapuoTHueckoi  kierku. Kierounas creHka Oakrtepuil.  CrTpoeHue
AYKapUOTHYECKOM KJeTKH. OCHOBHBIC OTIMYMSI PACTUTEILHOM, XUBOTHOU M

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢dbynknuu. [Tnasmarnyueckas MmemOpana, e€ cBoiicTBa U pynknuu. [{uTormazma u eé
opranouipl. OHOMEMOpPAaHHBIE OPraHOWJIbI KJIETKH: SHJIOIUIa3MAaTUYECKasi CETh
(OIIC), ammapat I'osnbmxu, ausocoMbl. IlomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHJIpUH, IACTUAbL. [IpoucxoxkaeHne MUTOXOHAPHUM W IUacTui. Buubl
miactug. HemeMOpaHHBIE OpraHOM[IBI KIETKU: PUOOCOMBI, KJICTOYHBIA IICHTD,

PECHUYKH, KTYTHKH. CDYHKHI/II/I OpPraHoua0B KIICTKH. Bxmouenns

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKH

4.1

4.2

4.3

OOMeH BemecTB, WM METadoIM3M. ACCUMHISAIMS (TUIacTUYeCKuid OOMEeH) U
TUCCUMIJISALNS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelIecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Pomb

(bepMeHTOB B 0OMeHe BCHICCTB U IIPECBPAICHUH SHCPI'UU B KJIICTKC

®orocunres. CBetoBas u TeMHOBas ¢a3bl porocunresa. Peakuuu dorocuHTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3a Ui KU3HU Ha 3emie.
BnusHue ycnoBud cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIINIEHHS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylole OakTepuu. 3HaueHHE XEMOCUHTe3a s

JKA3HU Ha 3emie

OHepreTnyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIeCTB, BbIIEIEHUE U
aKKyMYyJINpDOBaHME OJHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mnkonus. bpoxenue u ero Buabl. KHCIOpOIHOE OKHUCIIEHHE, WIH KIETOYHOE

apIxanue. DPPEeKTUBHOCTh IHEPTeTUUECKOr0 OOMEHa

4.4

4.5

Peaxiiun matpuunoro cuntesa. ['enernueckast uadopmarus u JJHK. Peanuzammst
TeHEeTHYeCKO MHpopMaluu B KieTKe. ['eHeTHYecKHil KOJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTusi Bupycon (.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATENBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >XKUBOTHBIX W UEJIOBEKAa, BbI3bIBAEMBIC

BUpycamu. Bupyc ummynonedummra genoseka (BMY) — Bo3dyaurtens CIIN/da.
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[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUI

5.1

5.2

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPraHU3MOB

Knerounsrnii UK, WIM KU3HEHHBIMW IMKI KIeTKUd. MHTepdaza u MHUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS U HHAUBUAYAIBHOTO PAa3BUTUS
OpraHU3MOB.

Henenne kimerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonduue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICII MUTO3a

®opmbl pa3MHOXKEHHUSI OpPraHM3MOB: Oecrioioe W TosoBoe. Buasl Gecrnonoro
pPa3MHOKEHHMS: JEJCHUE HA/ABOC, IIOYKOBAaHME OJHO- W MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETeTATHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT 0ECIOIOorO.
Meito3. Craguu Meio3za. Ilporiecchl, HPOUCXOIAIIME HA CTaausIX Menosa.
[ToBenenne xpomocom B Meiose. Kpoccunrosep. buonormdeckuii cmbpIica U

3HaYEHNE MEN03a

['amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y HUBOTHBIX. [lojoBBIC
KEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/I€ " pa3BUTHC IMOJIOBBIX KJIETOK —
raMmer (CepMaro30mj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayanbHoe — pa3BuTtue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOrieHue, racTpyisuus, opraHoreres. IlocramOpronansHOe pa3BuTue. TUIbI
MIOCTAMOPHUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HEMNpsiMoe (JIMYMHOuYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YPOJCTBA.

Pocr u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB

6.1

[Ipeamer u 3apaun reHeTuku. Vicropus pa3BuUTHs T€HETHKH. BKinax poccHiickux
U 3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(ruOpuI0JIOTNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKH ).
OcHOBHbIE TeHETHYECKUE TOHATHA. ['eHeTHuecKkass CUMBOJIMKA, UCIIOJIb3yEeMasl B

CXeMax CKpEeIMBAHUI
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6.2

6.3

3aKOHOMEPHOCTH HACJEI0BaHUsl IPU3HAKOB, YCTaHOBJIEHHblE I'. MeHnnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IIpaBwiio nOMHMHHMpOBaHMs. 3aKOH pAacCILCIUICHWS ITPU3HAKOB.
I'nnore3a uncroTs! raMer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JurnbpuiHoe cKpeluBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBaHUS INPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpemuBaHue.  Mcnonp3oBaHue — aHANM3UPYIOLIErO  CKPEIUMBAHUA  JUIA

OIIPEACIICHUS I'€HOTHUIIA ocobu

CueruieHHOe HacienoBaHue npuzHakoB. Pabora T. MopraHa 1o crenjieHHOMY
HAcJeOBaHWIO TreHoB. Hapymienwe cremieHus TE€HOB B pe3yJibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI H TIOJOBBIE
XxpoMocombl. ['oMoraMmetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

6.6

N3meHunBOCTh. Bubl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HACIJIECICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHOW H3MEHYMBOCTU. BapualmoHHBIA psii M BapHalLlMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4ecTBEHHBIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetnka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TEHETHUKH
4eJI0BeKa: TeHEeaIOTUYCCKHI, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKHI,
OMOXMMHYECKHUN, MOJEKyIsIpHO-TeHeTuuecKkuidl. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
momompio III[P-amanu3a. HacnencrBenHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
0ose3Hu, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, MPOMDUIAKTUKA ¢ JICUYCHUS TCHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOU

TCHCTUKHU B IPCAOTBPAICHUN U JICUCHUN T'CHETUYCCKUX 3a00JI¢BaHNM YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
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7.1

7.2

7.3

11 KIIACC

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOTO00Opa3us
KYJIbTYPHBIX pacTeHUil. [[eHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. COpT,
nopoja, mramMmm

CoBpeMeHHbIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAcTeHUM M KUBOTHBIX. OIlIEHKAa SKCTephepa. bInM3KOopoACTBEHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHUS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'ereposuc, nnm rubpuanHas cuina. HepoJacTBEHHOE CKpeUIMBaHUE — ayTOPHIUHT.
Otnanénnas tuOpumm3anuss W €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJYy4YCHUE MOJUIIONAOB. JlOCTH)KEHUS CEJNEKIMU PAcTEHUM, >KUBOTHBIX U

MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHEepus. OTarlbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nmxeHepus.  Kinetounsle  KyJnbTypbl.  MMKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mnpodimembl. MO — reHermvecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

Kona

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble NpeaMeTHBbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IIero 00pa3oBaHMs

CdopMupoBaHHOCTH 3HAHUKW O MECTe U POJH OMOJIOTHU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruu; (PyHKIMOHATBFHON TPAaMOTHOCTH YeNOBEKa ISl pellleHus

JKHM3HCHHBIX 3aJJa4

YMmenue PacCKpbeIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATUN: BHJI, TOIMYJISAIHUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI

(dbakTopsI) ABOJTIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHUYECKUE (bakTopsl, HKOCHCTEMA,
MIPOYLICHTHI, KOHCYMEHTBI,  PEeAYLEHTHI, 1enu MUTaHWS,

9KOJIOTUYECKAas MUpaMHKIa, OMOTeoIieH03, obrnocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
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JlapBuHa, CHUHTETHYECKas  TEOpHUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbiieBoro cxoacrsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u myteit sBomtonuu A.H. CeBepiioBa, y4eHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TpPaHUIBl  HX

IMPUMCHUMOCTH K JKUBBIM CUCTECMaM

YMeHHne BIaeTh METOJaMH HAy4YHOrO TO3HaHUS B OHOJOTHH
(HaOnroficHWE W ONMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB W SIBJICHUI;
opraHu3alusi M IPOBEICHHE OHOJOTMYECKOr0  JIKCIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3bl;  BBIABICGHHE  3aBUCUMOCTH  MEXKIY
HCCIeAYEeMbIMUA BEIUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3yIbTaTOB,
WCIIOIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPHM W 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TOMYJSIIHUNA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OWOTCOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JCHCTBUS DKOJOTHYECKUX (DAKTOPOB HA OpPraHHU3MBI,
MepeHoca BEIIECTB U MOTOKA YHEPTHU B 3KOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH TTOJIYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB 1 ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAKIIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Oouonoruu AJI paliuOHAJIBHOTO ITPUPOAOIIOJIB30BAHUSA

YMmenue peliaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4u, COCTaBJIATb

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
coOmonaTh mnpaBwia mpu pabore C¢ ydyeOHBIM U J1a0OpPaTOPHBIM

obopyoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTrMYECKOr0 COJepKaHusl, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHalbl);

paccMaTpuBaTh ri00alIbHbIE 9KOJOTHYCCKHEC HpO6HCMLI
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COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

10

YMeHue co3zaBaTh COOCTBEHHBIE MCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011251 OMOIOTHYECKYt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBINA alrapar ouonoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Koxa

11

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBOIIIOIMOHHAST OMOIOTHS

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Bostonuu.  IlajmeoHTonmOrHMueckue:  IMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJOB B IIQJICEOHTOJIOTMYECKOHW JIETONMUCH, IEPEXOAHBIE (OPMBIL
buoreorpaduyeckue: cxonctBo W paznmune (ayH U (Qruop MaTepuKoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA U Pa3Inuuns SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/ICI T'OMOJIOTMYHBIC, aHaJIOTHUYHBIC,
PYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MCEXaHU3MOB HAaCJICACTBECHHOCTHM H OCHOBHBIX META00IHIECKHAX HYTeﬁ Y BCEX

OpraHu3mMoB

OpomonmonHass  teopus Y.  Jlapsuna. IIpeanocbulku  BO3HMKHOBEHMS
napBUHM3Ma. JIBMDKYIIME CHJIBI IBOJIOLMU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEOMPEAEIEHHAs U3MEHYUBOCTbD,

6opb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

Cunrernueckass Teopust oBomouuud (CTD) W OCHOBHBIE €€ TOJOXKEHHUS.

MuxposBontonus. [Tonmynsinus kak eMHULA BUAA U YBOTIOLIMA

14

1.5

JiBuwkyme cuibl ((akTopbl) HSBOJIIOLMM BUIOB B mpupoje. MyTalnoHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3onsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonuii paxtop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHM3MOB KaK  pe3yibTaT dBoionuu. I[Ipumepsl
MPUCTIOCOOTIEHUN Y OpraHu3MOB. ApoMOp(O3bl M HANOAANTALINY.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHbIE (OPMBI BU1000pa30BaHMUS:

reorpaduyueckoe, 3K0JIOrHIecKoe

MaKpOBBOJ'IIOI_II/ISI. (I)OpMBI OBOJOIHNHN: (I)I/IJ'ICTI/I‘-ICCKEUI, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumMocTs 3BoIONNN

Bo3HuKHOBEHME M pa3BUTHE KU3HU HA 3eMIIe
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2.1

JloHayuyHble TIPEACTABJICHUS O 3apOKICHUM >KM3HU. HayuHble TruUNOTE3bI
BO3HUKHOBEHHUS >KHM3HM Ha 3emyie: a0uoreHe3 W MaHcIepMHs. XUMUYecKas
SBOIOLHUSA. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUH.
Hauanpabie sTanel Omosnormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. llameosolickas 3pa W €€ TEpHOIbl: KEMOPUMCKUH,
OPIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHM, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoabl: MAJEOr€HOBBIA,  HEOIC€HOBBIM,
AQHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEO0JOTMYECKHX IPOLIECCOB.
OcCHOBHBIE 3TaIbl IBOJIIOLUN PACTUTEIBHOIO U JKUBOTHOI'O MUpa. ApoMOp(o3bl y
pacTeHuid MU KUBOTHBIX. llosiBIeHMe, pacuBeT M BBIMUPAHHE TPYII KUBBIX

OpraHu3MoOB

2.3

2.4

Cucrema OpraHu4eckoro Mupa Kak OTpaxeHue HBojouud. (OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIBI OPIraHU3MOB

OBonronus 4eaoBeKa. AHTPOIIOJIOTHs Kak Hayka. Pa3BuThe npencTaBlIeHHH O
MIPOUCXOXACHUN ueloBeKa. Meroabl u3ydeHus aHTpororeHesa. CxoicrBa u
pa3nuyus YeJIOBEKA U )KMBOTHBIX. CHCTEMATUUECKOE MOJIOKEHHUE YEIIOBEKA.

JBuxyuue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3SMEHUUBOCTh U
ecTeCTBEHHbII 0TOOp. OOuIecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIIEHUE OpPYAUN

TpYya, MBIIUICHHUE, PEYb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLMH YEIOBEKAa: aBCTPAJIONMMUTEKH, YernoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTAIbCcKuM, Yenosek
pa3yMHblii. Haxoaku McKkomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb

pacrpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIAHs

2.6

3.1

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpONeouIHas (eBpa3uiickas),
HErpo-aBCTPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amepuKkaHckasi). UepThl MpUcocoOIeHHOCTH MPeICTaBUTENEH YeTOBEUECKUX pac

K YCIIOBUSIM CyIlIeCTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma
OpranusMsl 1 OKpy’Karolias cpeaa

OKojorus Kak Hayka. 3aJaud U paslenbl dKOJOTMU. MeTolbl IKOJIOTMUYECKUX
uccienoBaHui. DKonornyeckoe MupoBo33penue. Cpeapl 00UTaHUs OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

52




3.2

Okonornyeckue  ¢aktopsl. Knaccudukanms — 3KoIOruyeckux — (akTopoB:
abmoTnueckne, OMOTHYECKHE U aHTPOIOreHHbIC. JleHCTBHE HKOJOTMYECKUX

(haKkTOpOB HA OPTAHU3MBI

3.3

AbGunornueckue (hakTopel: CBET, TeMIleparypa, BIKHOCTh. DOTONEPHOAM3M.
[IpucnocoOnenust OpraHU3MOB K  JIGHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotuueckue Qaxrtopbl. Buabl OMOTHYECKMX B3aWMOJIEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MAapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJaeOHUYEeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHTpaim3M.  3HaYeHHEe  OMOTHYECKHX

B3aHMOHeﬁCTBHﬁ AJI CYIIECTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

DKOJIOTHYECKHE XapaKTCPHUCTUKHU NOMmyJIs I U. OCHOBHBIE IIOKa3aTcin
nomyJsinuu: 4YuCJICHHOCTb, IIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MuUrpamnus. [[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIHUU U eé peryisinusa

Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

4.1

CoobmiecTBOo opraHn3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBAs,
IPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHanTel. Csi3u B

OHoIIeHO3€E

4.2

Okosnoruueckue cucrteMbl (dkocucteMbl). [loHste 00 3Kocucteme H
ouoreorieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBHI, peyIeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUN B IKOCHCTEME.
Tpoduueckue (muiieBbie) YpOBHH dJKocucTeMbl. [luieBple 1emu W CETH.
OcHOBHBIE TIOKa3aTelld SKOCHCTEMBI: OuMoMacca, MPOIYKIHsS. IKOJOTUYECKHE
MUPaMHUIIBL: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOHCTBA HSKOCHUCTEM:

YCTOMYMBOCTH, CAMOPETYJISIINA, pa3BuTHe. CyKieccus

4.3

4.4

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIOTE€HHbIE 9KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO60IKOCHCTEMBL.
buonorudeckoe u X03HCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak Qakrtop ycroumBocTH dKocucTteM. (CoxpaHeHHe
OHMOJIOTMYECKOT0 pa3HooOpasus Ha 3emiie

Yuenue B.M. Bepnagckoro o Ouocdepe. I'paHuibl, coctraB M CTPYKTypa
ouocdeprl. Kupoe BemectBo u ero ¢GyHkuuu. OcoOeHHOCTH OMOchephl Kak
rI100anbHON dKOCHCTEMBI. JIMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBsI3b B

ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHYECKHE ITHKIBI DJIEMEHTOB
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(yrmepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPONOTEHHbIE M3MEHEHHsS B Ouocdepe.
['oGanbHBIC SKOJOTUYECKHE TPOOIESMEI.
OcHOBa palMOHANBHOTO  YIPABJICHUS MNPUPOAHBIMH pecypcaMd U UX

HCIIOJIb30BaHUC. Z[OCTI/I}KCHI/ISI OHOJIOTUH U OXpaHa IIpUupoabl
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. Jlnsl mpoBeieHUs eINHOT0 rOCYAapPCTBEHHOI0 IK3aMeHa M0 OMOJI0TUM
(nanee - EI'D mo OuoJiormu) ucmoJib3yercsi nepedeHb (Koamdpukarop)
npoBepsieMbIX TpPe0OBAHWMH K  pe3yJbTaTaM OCBOCHHS OCHOBHOI
o0pa3oBaTeJIbHOH NpPOrpaMMbl  CpelHero o0mero o0pa3oBaHMsA W
3JIEMEHTOB COAEPKAHMS.

Tabnuna 16.4
[Iposepsiembie Ha EI'D 1o 6uonoruu TpeboBaHus

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM NPOTrpaMMbl
cpemHero ooIero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
POBEPSIEMOr0 | OCHOBHOM 00pa30BaTE/IbHOM MPOrPaMMBbI CPETHETO 00IIEro 00pa3oBaHUs
TpeOoBaHUs

1 ChopMupoBaHHOCTh 3HAHUI O MeCT€ M POJM OHOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBpPEMEHHOMU
€CTECTBEHHOHAYyYHOM KapTHHBI MHMpA, B MO3HAHUM 3aKOHOB IMPHUPOJBI U
PELICHUH KM3HEHHO BaXXHBIX COLUAIBHO-3THYECKUX, SKOHOMUYECKHX,
HKOJIOTMYECKUX MPOOJIEM UEIOBEYECTBA, a TAKXKE B PELIEHHHM BOIPOCOB
PaLMOHATIBHOTO MPUPOAONOIb30BaHUS, B (POPMUPOBAHUM LIEHHOCTHOTO
OTHOILIEHUS K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAQJ€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOIOTUU

2 Brnanenue cuctemoii 3HaHUN 00 OCHOBHBIX METOJIaX HAy4YHOTO MO3HAHMS,
UCTIONIb3YEMBIX B OHOJIOTMYECKUX HCCIICIOBAaHUSAX KHUBBIX OOBEKTOB W
9KOcHCTeM  (OMHMCaHuWe, UW3MEpeHHe, MpoBeAeHUE  HaOIIOJCHHUI);
Croco0aMH BBISIBJICHUS M OIICHKH aHTPOTIOTCHHBIX H3MEHEHHI B TIPHPO/IC.
YMeHue BBIABUTaTh THUIOTE3bl, MPOBEPATH HMX OSKCIEPUMEHTAIbHBIMU
cpeactBaMu,  (GOpMYIHpys — IeNb  WCCIEAOBAaHUS,  AaHAJIM3UPOBAThH
MOJTy4YeHHBIE PE3yNbTAThI U I€TaTh BHIBOBI.

BrlssBieHHMEe  3aBUCUMOCTH  MEXIy  HCCICIyeMBIMH  BEIIMYUHAMH,
00BsICHEHUE TMOJTYYEHHBIX PE3YNbTaTOB M (POPMYITUPOBAHUE BBIBOJOB C
UCIIOJIb30BaHNEM HAYYHBIX MOHSATHN, TEOPHA U 3aKOHOB

3 YMeHue BnageTh CUCTEMON OMOJIOTMYECKUX 3HAHUN, KOTOpas BKIIIOYAET:
OCHOBOITOJIAraI0IIMe OHOIOTHYECKHE TEPMUHBI U MOHATHS ()KU3Hb, KIIETKA,
TKaHb, OpraH, OPraHW3M, BHJ, MOMYJSAIUS, 3KOCHCTEMa, OHOIEHO3,
O6uocdepa; MeTaboIM3M, rOMEOCTa3, KIETOUHBIM MMMYHUTET, OMOCHHTE3
Oenka, OHOIOINMEDHI, JTUCKPETHOCTD, camMOperyJIsus,
CaMOBOCIIPOU3BE/ICHUE, HACJIEACTBEHHOCTD, U3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

O6uonornyeckue Teopun: kierouHas reopus T. llIBanna, M. lllneiinena, P.
BupxoBa; KIIOHaNbHO-CENEKTUBHOTO uMMyHuTeta II. Opmmx, W.N.
MeuHnkoBa, XpOMOCOMHas TeOpHsl HacleAcTBeHHOCTH T. Moprana, 3akoH
3apoapimeBoro cxoactBa K. bapa, sBomtonmonnas teopust Y. JlapBuna,
CHUHTETHUECKas TEOPHs IBOJIIOLMHU, Teopusi aHTpororeHeza Y. JlapBuHa;
teopusi Ouoreornenoza B.H. Cykauesa; yuenne H.M. BaBuioBa o mienTpax
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MHOT000pa3usi M MPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid, yuenue A.H.
CeBeprioBa 0 TMyTSX M HampaBlIeHUSAX »SBoaonuH, yueHue B.U.
Bepnanckoro - o 6uocdepe); 3akoHbI (eAUHOOOPA3HsI TOTOMKOB HEPBOTO
MOKOJICHUS, PpACIICIJICHUS] TPU3HAKOB, HE3aBUCHMOIO HAacleOBAHUS
npusHakoB ['. MeHaens; CUEIJIEHHOrO HAaCJIENOBaHMUS IPU3HAKOB U
HapylieHus creruieHuss reHoB T. MopraHa; roMoJorH4ecKux psIoB B
HacjaeACTBEHHOM wum3MeHumBocTd H.M. BaBuioBa; TI'€HETHYECKOIO
paBHoBecus [[x. Xapau u B. BaiinOepra; 3aposasimeBoro cxonactsa K.
Bapa; buorenerndeckuii 3akoH . ['exkens, . Mromepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHumyma FO. JIubuxa, 5KOJIOrMYEcKON NUpaMHIbl 4YHCEN,
OHMoOMacChl U PHEPTUHN);

runoTe3bl (koarepatHoil A.M. Omapuna, mepBuyHOoro OynpoHa JIXK.
Xonneitna, mukpocdep C. dokca, pudo3uma T. Uek)

YMeHue peuiatb  IIOMCKOBLIC OMOJIOTUYECKHE 3aJa4diu, BBIABJIIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY HCCIICAYCMbBIMU OHOJIOTHYECKUMH
O6’L€KTaMI/I, mpouccCaMu U ABJICHUAMU, JCJIaTb BBIBOJAbI M IIPOI'HO3bI HA
OCHOBAHMHU IMOJTYYCHHBIX PE3YyJIbTATOB,

COCTAaBJIAATh I'CHOTHUIIMYCCKHUEC CXCMbI CKPCHIMBAHUWA JIs1 PA3HBIX THIIOB
HaCJICOOBaHUA IMPU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMbBI IIEPCHOCA
BCHICCTB U OHCPIrH B 9KOCUCTEMAX (I_IeHI/I IIUTaHusA, ITMIICBBIC CCTI/I)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEXIy CTPOCHHUEM U (DYHKIHSIMHU:
OpraHOMJOB, KJIETOK pPa3HbIX TKAHEH, OpraHaMu M CUCTEMaMH OPIraHOB Y
pacTeHHi, >KMBOTHBIX W 4YeNOBEKa; MEXIy dSTalmaMu OOMEHa BEIIECTB;
dTanaMy KJIETOYHOI'O UKJIA U KU3HEHHBIX I[UKJIOB OPraHU3MOB; 3TallaMH
SMOPHOHAIBHOTO PA3BUTHSA; T'€HOTUIIOM U (DEHOTUIOM, (EHOTHIIOM U
¢dakTopaMu cpenbl OOUTaHMS; MPOLECCAMU SBOJIOLUM; JABMXKYIIUMU
CUJaMU  aHTPOIOIEHEe3a; KOMIIOHEHTAMH pA3JIMYHBIX DKOCUCTEM H
MPUCTIOCOOTIEHUSIMA K HUM OpTraHU3MOB

YMeHue BBIJICATh CYIECTBEHHBIC IPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKApPUOT M IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OHMOTI€OIIEHO30B, JKOCHUCTEM H
O6unochepsl; CTPOCHHUSI OPTraHOB U CHCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YEJIOBEKa; MPOIECCOB KU3HEAEATETLHOCTH, POTEKAOIINX B OpraHU3Max
pacTeHUid, )KUBOTHBIX M YETIOBEKa; OMOJIOTMUYECKUX IMPOIIECCOB: OOMEHa
BemecTB (MetabonusMm), wuHOOpPMAIMM ¥ TPEBpaIlCHUs DHEPIuH,
OpoKeHHs, aBTOTPOHOTO U  TEeTepOTPO(HOrOo  TUIOB  MUTAHWS,
dboTOoCMHTE3a W  XEMOCHHTE3a, MHUTO3a, MeHo3a, TaMeToreHesa,

sMOpHOreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, Pa3MHOXKEHU,
WHIUBUIyATPHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3auMOCHCTBUS
TEHOB, reTepo3uca; JIEUCTBUI HCKYCCTBEHHOTO otOopa,

CTaOUITM3UPYIOIIEro, JBMXKYLIETO U Pa3pbIBAIOLIET0 E€CTECTBEHHOIO
oTOOpa; aIIOMATPUYECKOTO0 W CHUMIATPUYECKOTO BHI000pa30BaHUS,
BIUSHUS JBWXKYIIUX CHUJ OBONIONMKA HAa TEHOMOHJ TOMYJIAINH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHus, 4YepeaoBaHUs
HAIpPaBJIEHUN S3BOJIOIUHM; KPYrOBOpPOTa BELIECTB M IMOTOKA YHEPrHUH B
HKOCUCTEMAX
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ChopMupoBaHHOCTH YMEHHS  BBIIEIATH  CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK TMPOKApHOT W  OJYKapUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTCOIICHO30B M 3KOCHUCTEM;
0COOEGHHOCTH TIPOIIECCOB OOMEHAa BEIECTB M TPEBPAIICHUS JHEPIHU B
KJIeTKe, (OTOCHHTE3a, TIUIACTUYECKOTO M DSHEPreTUYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEiH03a, OIUIOJOTBOPCHHS, pPAa3BUTUSA |
pa3MHOXKEHUS, WHJMBUIYaJbHOTO pPAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
O00pbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3OBaHMS,
OpUCHOCOOJICHHOCTH  OpPraHu3MOB K cpelae  OoOWTaHWsl,  BIMSIHUA
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOICHHBIX H3MEHEHUH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KPyroBOpPOTa BELIECTB W MPEBPALCHHUS HSHEPIUU B
ouocdepe

YMeHue uCHoib30BaTh COOTBETCTBYIOIIHME apTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JJIsi JIOKA3aTelIbCTBA POJICTBA OPraHW3MOB
pa3HBIX CHUCTEMATHMUECKUX TPYMI, B3aWMOCBSI3U OPraHU3MOB U CPEJbI
OOMTaHMSA; EIUHCTBA YEIOBEUECKUX pac; HEOOXOAMMOCTH 3J0pOBOTO
o0Opa3a KH3HHU, COXpaHEHHUS pPa3HOOOpa3usi BHUAOB U HKOCHUCTEM Kak
YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA

YMeHue KpHUTHYSCKH  OICHUBaTh HMH(DOpPMANHUIO  OMOJIOTHYECKOTO
COJIepXKAHUSA; MHTEPIPETUPOBATh ATUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEOBAaHUM B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJOIMH; paccMaTpUBaTh
rJ100a1bHbIE SKOJIOTHYECKHE MTPO0JIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOUIEHHIO K HUM COOCTBEHHYIO ITO3UIINIO

Tabmuma 16.5

[lepeueHs 31eMEHTOB cojepxKaHusl, MpoBepsieMbIx Ha EI'D
1o 6uoNoTuU

Kon

[TIpoBepsiemMblil 2IEMEHT COAEPKaHUS

brnonorns xak HayKa. JKuBnie cucTeMBl 1 X HN3YUCHHUC

11

CoBpemeHHast OHMOJOrMsl - KOMIUIEKCHas Hayka. buonormyeckue Hayku U
u3ydaemble UMHU Mpobiembl. PyHIaMeHTalbHbIE, MPHUKIAIHBIE U TOMCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJOrMM B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
kaptuabl mupa. [Ipodeccun, cBs3aHHBIE C OMosioTHel. 3HaAUYeHHE OMOJOTUH B
NPAaKTUYECKON JIEATETbHOCTH 4YeJOBEeKa: MEIUILUHE, CEeIbCKOM XO3iHCTBE,
MPOMBIIITIEHHOCTH, OXPaHE MPHPOJIBI

1.2

JKuBble cHUCTEMBI Kak TpeaMeT u3ydeHusi Ononoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa, JTUCKPETHOCTHh M LIEJIOCTHOCTb, CIOKHOCTH U
YIOPSTOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BEACHUE, Pa3IPAXKUMOCTh, U3MEHUMBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIM, MOIYJISAUUOHHO-BUA0BO, 9KOCHUCTEMHBIN
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(buoreonieHoTHYECKHIT), OnocdepHbIit. [Iporeccrl, MPOUCXOMANINE B IKHUBBIX
cucremMax. OCHOBHbBIE NMpH3HAKU XUBOro. JKHW3HB Kak (opMa CyIIeCTBOBAHUS
MaTepuu

1.3

Metonpl Ouonoruueckod Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucremaruszauvs, MertaaHanu3. [lomaTme o0 3aBUCHMOM U HE3aBUCUMOU
nepemeHHou. IlnanupoBanue skcrepumenTa. [loctaHoBKa M IIpOBEPKaA TUIIOTES.
HyneBast runote3a. Ilonstue BbIOOpKkM U ee JocroBepHOCTh. Pa30Opoc B
Ouonoruuyeckux AaHHbIX. OLlEHKa JOCTOBEPHOCTH IOIYYEHHBIX PE3YJbTATOB.
[TpyunHBl MCKaXXKEHUs PE3yJIbTATOB JKCrepuMeHTa. lIoHATHE CTaTUCTHYECKOro
TecTa

Kinerka xak Omosornueckas cucrema

2.1

Knertka - cTpykTypHO-(pyHKIIMOHAJIbHAs €IUHHILA XKUBOro. Mcropust oTKpeITHA
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopusi (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE MOJI0KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.
Mertonbl  MOJEKYJISpHOH M KJIETOYHOW  OMOJIOTMH:  MHUKPOCKOIUS,
xpomarorpadus, 3eKTpodope3, METOJ MEUYEHBIX aTOMOB, HU(QepeHIHaIbHOe
LHEHTPUPYTUpOBaHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XVMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u
€€ pojb KaK pacTBOPUTEINS, pPEeareHTa, y4acTUe B CTPYKTYPHUPOBAaHUU KIIETKH,
TeIIoperyisauui. MuHepalbHble BeIIeCTBA KJIETKH, MX OHOJIOTHYECKas poJib.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMUHOKHMCIOTHBIH cocTaB  OEIKOB.
CrtpykTypsl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, HenTHAHAs
CBA3b. BTOpHuHas, TpeTHuHas, 4YETBEpTUYHAs CTPYKTYypsl. [leHaTypaums.
CsaoiicTBa 6enkoB. Knaccudukamnus 6enkoB. buonornyeckue QyHKIMHM OEIKOB.
VYrinesoasl. MoHOcCaxapuapbl, JUCaxapHbl, OJUTIOCaxapuabl U IOJIMCAXAPUIIBL.
OO0muii mnjaH CTpoeHHss U (PU3MKO-XMMHMYECKHE CBOICTBa  YIJIEBOJOB.
buonorudeckne QyHKINHU YIII€BOIOB.

Jlununer. 'mppodunsHO-THAPOdOOHBIE cBOMcTBa. Kilaccupukauus nunuaos.
Tpurnunepunsl, Gochoaunuasl, BOCKH, cTepoubl. buonorndyeckue (yHKIUH
aunuoB. OO0IIMe CBOKWCTBA OMOJIOTMUECKUX MEMOPAH - TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMBbIKaHHIO, TOIYIIPOHULIAEMOCTb.

Hyxneunossie kucnorsl. JJHK um PHK. CrpoeHune HYyKJIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunnun xommiuementapaoctu. [IpaBuno Yaprapga. Ctpykrypa
JHK - nBotinas crimpanb. Mectonaxoxaenue u ouonornyeckue pyakmuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Ctpoenne wmonekyiasl AT®. Makposprudueckue cBa3u B MoJiekyine ATO.
Buonornueckue ¢pynxunu AT®. BoccraHOBICHHbBIE TEPEHOCUYUKH, UX (PYHKLIUU
B kinetke. CekBenupoBanue [JHK.

CrpykrypHast Ouosnorus: OMOXMMHMYECKHME M OHO(PU3NYECKHE HCCIIEI0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI

2.3

Tumbl  KIETOK: JyKapHOTHYeCKass ©  mIpokapuormdeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS KIETKU.

Ctpoenune mpokapuoTHYEeCKOW KieTkH. Kierounas cTteHka OakTepuil W apxew.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOGHON NPOKAPUOTHUECKUX
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KJIETOK. MecTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

Crtpoenue u (yHKIMOHHPOBAHHME SyKapUOTHUECKOW KieTku. [lna3zmaruueckas
MeMOpaHa (mazmanemma). CTpyKTypa Mmia3MaTuieckoid MeMOpaHbl. TpaHcmopt
BCIIECTB 4Yepe3 IUIa3MaTHYeCKylo MeMmOpaHy: maccuBHbBIN  (nuddysus,
oOnerueHHast auQQy3us), aKTUBHBIA (MEPBHYHBIA M BTOPUYHBIA AKTUBHBIN
Tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-KaaueBoro
Hacoca. DHJOUUTO3: MUHOLUUTO3, (haroruro3. Ok3omuro3. Kierounas creHka.
CrtpykTypa v QyHKINN KJIETOYHON CTEHKU pacTEeHUM, rpruOoB.

Huronna3zma. Llutozonb. Llutockener. JlBmxeHue uutoriazmbl. OpraHouibl
kieTkd. OnHomeMOpaHHbIE OpPraHOUIBl KJIETKU: SHJOIJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbku, TU30COMBI, UX CTpoeHHe U (QyHKIHH. B3aumocss3b
OJIHOMEMOpaHHBIX OPraHOUAOB KieTKU. CTpOoeHHE TpaHyJSPHOTO PETHKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuit
(arpaHyJsipHBIN) SHOOMIA3MaTU4YeCKuil peTukyiayM. CekperopHas GYHKIUS
anmapara ['onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyoyln pacTUTENIbHBIX
kietok. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenrie n (GYHKIMHM MHUTOXOHAPHA W TutacTH. llepBUYHBIC, BTOPHYHBIE U
CIOXHBIE  MIACTHIbl  (OTOCHHTE3UPYIOIIUX  JYKAPUOT.  XIIOPOIIACTHI,
XPOMOIUIACTBI, JIEUKOIIACThI BBICIIUX PACTECHUM.

HememOpanusie opranouasl kinetku CtpoeHue u (YHKIUHM HEMEMOpPaHHBIX
OpraHouioB KieTku. PubOocoMbl. MukpodunameHTbl. MBbIIeYHbIE KIETKH.
MuxkpotpyOouku. Knetounsiii mnentp. CTpoeHHe W JABMKEHHUE >XTYTUKOB U
pecHuyek. MUKpoTpyOOUKH 1IUTOIIIa3Mbl. LleHTproib.

SAnpo. O6Gonouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKK, UX CTPOCHHE U
¢byakun. SAnepHelii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacHoIOKeHUE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTtuHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTuTENBbHOM, YKUBOTHOM, 'PUOHOIT)

2.4

AccUMWISILIMS U TUCCUMIIIALIMSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(QHBIH U reTepoTpodHbIA. YyacTue KHUCIOpOoAa B OOMEHHBIX
npoueccax. OHepreTudeckoe obecrieueHue KieTku: mnpeBpamieHne ATD B
oOMeHHbIX mnpoueccax. @DepMEHTATUBHBIM XapakTep peakiHuil KIEeTOYHOrOo
MeTtabonu3ma. DEpMEHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHUS.
Kodepmentsl. OTnnuust pepMeHTOB OT HEOPraHWYECKUX KaTaiu3atopoB. benku-
aKTUBATOPbl U OEIKU-MHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTATUBHBIX
peaxiuil OT pa3IuYHbIX PaKTOPOB.

IlepBUYHBIN CHUHTE3 OPraHUYECKUX BelIeCTB B KieTke. PorocuHTre3. Pomnp
XJIOporuiacToB B Tmporecce ¢oTtocunte3a. CBeToBas W TeMHOBas (a3l
[TponykTuBHOCTH (oTOCHMHTE3a. BiusiHME pa3nuYHBIX (AKTOPOB Ha CKOPOCTb
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOIINE
OakTepuu, Kene300aKTepuu, cepodaKTepru, BOJOPOAHBIE OakTepHu. 3HAYCHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. [lpoaykTel OpoxeHHS U UX
UCITIOJIb30BaHUE YETOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. DTalbl HEPreTHuecKkoro ooMeHa. I1oAroToBUTENbHBIN
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sTarn. [ mukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNUE TIIOKO3BI.

buonorudeckoe OKUCIICHUE, WIH KIETOYHOE JbIXaHue. Poib MUTOXOHAPHI B
nporeccax OMOJIOTUYECKOTO OKHCIICHHS. Huknueckue peaKIuu.
OxkucnurensHoe ¢Gochopunupobanue. [IpenmymiecTBa a3poObHOro mMyTH 0OMEHa
BEIIECTB repet aHadpOOHBIM. D(PPEKTHBHOCT IHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cunresa. IIpMHIMI KOMIUIEMEHTApPHOCTHM B pPEAKLMIX
MaTpUYHOTO  CHUHTE3a. Peanu3zauus  HacieAcTBEHHOW — MH(pOpPMalMH.
I'eneTndeckuil Ko, ero cpoicrea. TpaHckpunuus - marpuuHbiii cuHTe3 PHK.
[IpyHUMIIBI ~ TPAaHCKPUILMHM:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJUIEIBHOCTD,
aCUMMETPUYHOCTh. TpaHcisanus U ee drambl. Yyactue TpaHcnoptHeix PHK B
OouocunTe3e Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Poub pubocom B OnocuHTE3€ OenKa.

Opranuzanys reHoma y NpoKapuoT U 3yKapuoT. Perysisanus akTHBHOCTH IT'€HOB Y
npokapuot. ['unore3a onepona (. XKaxob, K. Mano). Perymsmus oOMEeHHBIX
IIPOLIECCOB B KileTKe. KiieTouHslii roMmeocTas.

Bupycer - Hekimetodnble (GoOpMBbI KU3HM W oOnuratHeie mapasuthl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(aros.

BupycHbie 3aboneBanusi 4yenoBeka, XUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMAJIbHBIE U MEJUIIMHCKHE MPOOIIEMBI

2.6

Knerounslii 1mxi, ero mnepuoasl U perynsauus. HWurtepdaza u  MHTO3.
OcCo0eHHOCTH TIPOIIECCOB, MpOTEKaoUMX B MHTEepdasze. [loaroroBka KIeTku K
nenenuto. IIpecuHTreTHyeckuil  (MOCTMUTOTHYECKUI), CHUHTETHYECKUH U
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKUI) IEpUOIbl UHTEP(A3hI.

Matpuunsiii  cunte3 JHK-permmkxanusa. Ilpunnuner perumkannn  JTHK:
KOMIUIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIAPAIIEIbHOCTD.
Mexannsm perumkanuu JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl u
TeIoMepaza. XPOMOCOMHBIM Ha0Op KIETKH - KapuoTHN. JUIUIOUWAHBIA WU
rarmiouHblil  Habopbl XpoMocoM. ['omosornysble Xxpomocombl. [losoBbie
XPOMOCOMBI.

Jenenne xnerku - Muto3. CTaiuu MHUTO3a M MPOUCXOIAIINE B HUX IPOLIECCHI.
Tuner muto3a. KapuoknHe3 M IUTOKHMHE3. BHOJIOrMYECKOEe 3HAYEHUE MUTO3a.
Perynsanus mMuToTHMUECKOrO LHMKJIA KiIeTKH. IIporpammupyemas KieTouHas
ru0enp - arnonTos.

@yHKIMOHAIbHASI TEHOMUKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa

3.1

OIHOKIIETOYHEIC, KOJIOHHAJILHBIC, MHOTOKJICTOYHBIC OpraHU3MBbl u
MHOT'OTKAHEBBIC OpFaHI/IBMBI.

@opMBI  pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKIIOYash BETETAaTHBHOE) U
nmoysioBoe. Buael  6ecnosioro  pa3MHOXKEHHS: TOYKOBAHHE,  CIOPYIISAIHA,
dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pazmHoxxeHue. [lonoBbie KiIeTKH, WK rameTsl. Meito3. Ctaauu mMeiosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornueckuit cMbica Melo3a
Y TIOJIOBOTO Mpoluecca. Meilo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pasButue. ['ameroreHe3 y >XMBOTHBIX. [lonoBBIE »Kemne3bl.
O0Opa3oBanre ¥ pa3BUTHE TOJIOBBIX KIeTOK. CrepmaToreHe3 W OOTCHE3.
CrpoeHne MONOBBIX KJIETOK. OIUIONOTBOPEHHME W SMOPHOHAIBHOE Ppa3BUTHE
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KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApy)HOe, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaguum smOpuoreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). [pobnenume. Tumbl  apoOneHus.
OcoOenHoctd  JpoOJieHHs ~ MJICKONUTAIOMIMX.  3apOJbIIIEBbIE  JINCTKU
(racTpysisiumsi). 3akjiaJka OpPraHOB M TKAaHEM W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsHME dacTell pa3BHBAIOIIETOCS 3apojbliia (3MOpHUOHAIbHAS
UHAYKUMS). 3akjajka IUlaHa  CTPOEHUs  JKMBOTHOTO  KaKk  pe3ysbTar
HEepapXUUECKUX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nu4HBIX (AKTOPOB OKpYy’Karomiei cpersl. PocT W pa3BUTHE >KUBOTHBIX.
[TocTaomOpuonaneHbiii miepuon. [Ipsmoe m Hempsimoe pasBuTHe. PasButue ¢
MeTaMop(030M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX JKUBOTHBIX. bruonorudeckoe
3HAQUYEHHUE NPSIMOrO U HENPSIMOrO Pa3BUTHS, WX PACHPOCTPAHEHUE B IPUPOJIE.
Tumnbel pocta XKUBOTHBIX. DAKTOPBI PETYJSIIIUU POCTA JKUBOTHBIX M YEJIOBEKA.
Craguu mocTAMOpPUOHATIBHOTO Pa3BUTHSA y JKMBOTHBIX M uenoBeka. [lepuoss
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasButue pacteHuid. ['amerodutr um cnopodur. Meiios B
JKU3HEHHOM 1uKIe pacreHuil. OOpazoBaHue cmop B TMpoIecce Menosa.
['amerorenes y pacteHuil. OIUIOAOTBOpPEHHME U Pa3BUTUE PACTUTEIIBHBIX
OpraHu3MoB. /[BoiiHOE OMIOIOTBOpEHHUE y IBETKOBBIX pacTeHuit. OOpa3oBaHue u
pa3BuTHE ceMeHU. MexaHU3MBbl PEryJIAlid OHTOI'€HE3a Y PAaCTEHUH U dKUBOTHBIX

3.2

Hcropust CTaHOBIIEHHST Y Pa3BUTHS TE€HETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATHUS WM CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIE
T€Hbl, AJIbTEPHATUBHBIC MPU3HAKK, JOMHHAHTHBIA M PELIECCUBHBIM NpPU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YUCTasl JIMHHS, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE =~ METOJBl  TEHETHKU: THOPHIOJOTMYECKUN,  ITUTOJIOTHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

MonorubpuaHoe ckpemmBanue. [leporit 3axkoH Menaenst - 3aKkoH euH000pa3us
ruOpusioB mepBoro mnokoneHus. IlpaBuno nomMuHupoBaHus. BTopoil 3akoH
MeHnnens - 3aKkOH pacIIEIUICHHs NPHU3HAKoB. [luTomornueckue OCHOBBI
MOHOTHOPHUAHOTO CKpeIuBaHus. [ umores3a 4MCcTOTHI ramer.

AHanuzupytolee ckpemuBaHue. IIpoMexXyTOuHBI XapakTep HacJIeJOBaHMUS.
Pacienenne npu3HaKkoB IIpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens - 3aKOH HE3aBUCUMOTO
HacleloBaHUs  Npu3HakoB.  LluTonornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpELIMBAHMS.

CueruienHoe HacienoBanue mnpusHakoB. PabGotel T. Moprana. CuemnseHHoe
HAaCJIEeJ0BAHNE T€HOB, HApYILIEHUE CLEIUICHUS MEXAY TeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHM3M OIPEAEIICHHs 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHblil moil. ['eHetnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHuwe NpH3HAKOB, CLEIJIEHHBIX C
nosioM. I'eHorun kak nemoctHas cucreMa. Ilnenorponus - MHOMXKECTBEHHOE
NeUcTBHE TeHa. MHOXECTBEHHBIM ajuienn3M. B3anmMoaelicTBHE HealIeIbHBIX
reHoB. Kommiementapaocts. Onucras. [lonumepus

3.4

B3aumopelictBue reHotMna M cpeasl npu  GopMupoBaHMM  (peHoTHIIA.
M3meHunBOCTh Mpu3HaKkoB. KauecTBEHHbIE U KOJMYECTBEHHbIE PU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.
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MoudukanonHas  W3MEHYMBOCTb. Poib  cpeasl B (OPMHPOBAHUU
MoIu(pUKAMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHbIHM
psan u BapuanuonHas kpusas (B. Woranncen). CpoiicTBa MoIu(pHUKAIIMOHHON
WU3MEHYUBOCTH.

['eHoTunuueckass M3MEHYUMBOCTb. (CBONHCTBA T€HOTUIIMYECKON H3MEHUMBOCTH.
Busl reHOTHIIMUECKOM M3MEHYMBOCTH: KOMOMHATUBHASA, MyTallUOHHAsL.
KomOuHatuBHass u3MEHYMBOCTh. Mei03 W TMOJOBOM IMpolecc - OCHOBA
KOMOMHATUBHOM u3MeHunBOCTU. Posiib KOMOMHATUBHOW HM3MEHUMBOCTH B
CO31aHUU F'€HETUYECKOr0 pa3HOoOpa3us B Ipeeiax OJHOrO BUJA.

MyTannoHHass HW3MEHYMBOCTb. Buasl MyTauuil: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHblE M MHAYLUPOBAaHHbIE MyTalUU. SlaepHble H
UTOIIa3MaTu4eckue MyTtanuu. CoMaTH4ecKue U MOJIOBble MyTauuu. [Iprnunnsl
BO3HMKHOBEHHMsI MyTauuid. MyTareHsl M HX BJIMSHUE Ha OpraHU3MBL.
3aKOHOMEPHOCTH MYTAaLlMOHHOIO IIpoliecca. 3aKOH T'OMOJIOTMYECKHX PsIOB B
HacsencTBeHHoU n3meHunBocTy (H.W. BaBunos). BaesnepHas u3MeHYMBOCTh U
HaCJIEICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHaponHas mporpamMma HUCCIEIOBaHHUS TIeHOMa
YCJIOBCKaA. MeTOI[I)I N3Yy4CHUA I'CHCTUKHN YCJIOBCKA: FCHC&HOFHHCCKI/Iﬁ,
OJIM3HEIIOBBIH, [IUTOTEHETUYECKUH, MOMYJISIIIHOHHO-CTATUCTHUCCKUH,
MOJIEKYJISIPHO-T€HETHYECKHUIA. CoBpemeHHOe ornpezeneHue reHOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHE, FT€HOTUITUPOBAHUE, B TOM YHUCIIE C MTOMOIIBIO
[Ml[P-anamm3a. HacnencTBeHHble — 3a0oJjieBaHUs  4elioBeKa. [ CHHBIE U
XpOMOCOMHBIE ~ OOJIE3HM  4YellOBeKa. bonesnu ¢ HACJIEJICTBEHHOU
[IPEIPacIIONOKEHHOCTHI0. 3HAUCHHE METUIIUHCKON T'€HETUKHU B IPEJOTBPAIICHUN
U JICYCHUH TeHETHUECKUX 3a00s1eBaHmil yenoBeka. CTBOIOBBIE KIETKH

3.6

JomecTukanust ¥ cenekius. 3apoKICHUE CENEKIMH U JIOMECTUKALMHU. YUYeHue
H.M. BaBwioBa 0 ILEHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX
pacteHuil. Ponb cenekuuu B CO3/1aHUM COPTOB PACTEHHM M MOPOJ JKUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIEICTBEHHOU
u3menunBoctu H.M. BaBuiosa, ero 3naueHue i CEIeKIIMOHHOMN paOoThI.
Metonpl  cenekunoHHOM palOoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHAUBUAYANbHBIA.  OTambl ~ KOMOWHAIIMOHHOW  cenekuuu.  McmblTaHue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTHITy C TIOMOIIBIO OIICHKH
¢dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY C momotkko aHanu3za JJHK.
HckyccTBeHHBINM MyTareHe3 Kak MEeTO/1 CeNEKIIMOHHOM padoThl. PagnanmoHHbIi 1
XUMHYECKH MyTareHe3 KaK MCTOYHHK MyTalluid y KyJIbTYPHBIX (opm
opranu3moB. lcrmonp3oBaHWE TE€HOMHOTO PEIAKTUPOBAHUS W METOIOB
pexombuHanTHBIX JIHK 17151 momy4yeHust ucXoIHOTO MaTepuana Ajsl CENeKIIHH.
[Tomyuenue nmonumion0B. BHyTprBHI0Bas rubpuan3amnus. binskopoacTBeHHOE
CKpeliuBaHue, wWin WHOpuAMHT. HepojcTBeHHOE  CKpemMBaHHE, WU
aytOpunuur. ['ereposuc u ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B
ceneknuu. Otnanennas rudpuausanus. [Ipeononenrne OGecruIoANsS MEXBUIOBBIX
ruOpu1oB. JIOCTHIKEHUS CEJIEKIIMA PACTEHUN U KUBOTHBIX

3.7

OOBEKTHI, WCIONB3yEMbIE B OHOTEXHOJOTHH, - KIETOYHBIE W TKAHEBHIC
KYJbTYpbl, = MHKPOOPTaHM3MBbI,  HMX  XapakTepucTuka.  TpaauiuoHHas
OMOTEXHONOTHA: XJEOOMECUCHNE, IOMYYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHre3. OOBEKTHI MHKPOOHOIOTHYECKUX

62




texHosoruil. [IponsBoacTBo 6enKka, aMUHOKUCIOT U BUTAMHHOB. MICKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIUS SWLIEKIETOK U KIOHUPOBAHUE >KUBOTHBIX.
Meron TpaHCILIaHTALUU SAEP KIETOK.

XpoMOCOMHass W TEHHas HWHXeHepusa. VCKycCTBEHHBI CHHTE3 TIeHa H
KoHCTpyupoBanue pekoMmOuHaHTHBIX JIHK. JlocTmkeHuss W TMEpCIEKTHBBI
XpOMOCOMHOW W TE€HHOW WH)XEHepuu. MeauuuHcKkue OHOTEXHOJIOTHH.
Hcrnonb30BaHHE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOr0oOpasue opraHu4ecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranuzmoB.  CoBpeMEHHass  CcHCTEMa
opranudeckoro mupa. IlpuHnunsl kinaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPIaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI U JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPraHHW3MOB.
bakrepuu, apxen, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJAOPOCIH, APYTHE
npotuctel.  KosloHnaneHble  opraHu3Mbl.  JIBDKEHHE  OJHOKJIETOYHBIX
OpraHu3MOB: aMeO0HIHOE, KIYTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOUHBIX
Ooprau3MoB. Pa3apaxuMocTh y OHOKJIETOYHBIX OPraHu3MOB. TakcuChI

4.2

MHoroknerounsle  pacTeHus.  B3auMMoOCBA3b  yacTeii = MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl ¥ CUCTEMBbI OPTaHOB MHOTOKJIETOUYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe neinoe. TkaHu pacTeHuil. THIBI PacTUTENBHBIX TKaHEH:
oOpa3oBaTesibHasi, IIOKPOBHAs, MPOBOJALIAs, OCHOBHAs, MEXaHHYECKasl.
OcoOenHoCTH CTpOeHUS, PYHKIMIA U PACIIONOKEHUS TKAaHEeW B OpraHax pacTeHUi

4.3

BereratuBHbIle U TeHEPAaTUBHBIE OPraHbl pacTeHU. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. J[BuxkeHHEe MHOTOKJIETOYHBIX PACTEHUMN: TPOIHU3MBbI
u Hactud. IloryomeHue BOJBI, YIIEKHUCIOrO Ta3a M MHUHEpAIbHBIX BELICCTB
pactenusimu. Jlpixanue pacrenuil. {uddysus ra3os yepe3 MoBEpXHOCTh KIETKH.
TpaHcnopTHBIE CHCTEMBl pacTeHHMW. BwineneHne y pacteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. KyTtukyna. CpencrtBa MmacCUBHOM M XUMHYECKON
3aIIUThl. OUTOHLIHIBL.

PazgpaxxumocTe M perynsuus y OpraHu3MoB. PaznpaxumocTs U perynsauus y
MHOT'OKJIETOYHBIX PACTEHHUI. POCTOBEIE BeleCTBA U UX 3HAUCHUE

4.5

MHOroKIeTO4YHbIE  KMBOTHBIE. B3aMMOCBSA3b  4acTe  MHOTOKJIETOYHOIO
opranusMma. TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak enuHoe neioe. 'omeocras. TkaHu )KMBOTHBIX M 4YeJIOBEKa. THIIBI
JKUBOTHBIX TKaHEW: JMHUTEIHalIbHAs, COEAMHMUTEIbHAsl, MBIIIEYHAsS, HEPBHAS.
OcobeHHOCTH CTpOeHMs, (QYHKUMH U pacrojioKeHHs TKaHe B opraHax
JKUBOTHBIX U YeJIOBEKa

4.6

Oprassl ¥ CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPTaHOB.
Onopa Ttena opranu3MoB. CKeneTbl OAHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIIl ¥ BHyTpeHHUl ckeneT. CTpPOCHHE W TUIBI COEAUHEHUS
KOCTEM.

JIBrKeHHEe MHOIOKJIETOYHBIX JKUBOTHBIX. IIutaHme xuBOTHBIX. IlnTanwme
MO3BOHOYHBIX )KMBOTHBIX. JlpIxanue kuBOTHBIX. KoxHoe apixanue. JXKabGepHoe u
JIETOYHOE JIBIXAHHE.

JlpIxaHre NO3BOHOYHBIX JXMBOTHBIX. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS
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JIETKAX TIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHast cucTeMa 4denoBeka. MexaHu3m
BEHTWISILIUM JIETKUX y NOTUI W MIEKONUTAIOMMX. TpaHCIOPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIMIECTB Y >KUBOTHBIX. KpoBeHOCHas cucrema u ee
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpPOBOOOpAIIIEHUsI. DBOJIOLMOHHBIE  YCIOXXHEHHS CTPOCHHS KPOBEHOCHOM
CUCTEMbI MMO3BOHOYHBIX XUBOTHBIX. Bpinenenue y opraHusmoB. Beinenenue y
#KUBOTHbIX. CokparurenbHble Bakyoiau. Opranbl BblaeneHUs. CBs3b IOJIOCTH
Tea ¢ KpPOBEHOCHOW U BBIJICIUTEIbHON cucTeMaMu. Brienenue y mo3BOHOYHBIX
KUBOTHBIX. 3allMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HX
pou3BOJHBIE. Pa3apaxuMocTh U peryisuus y OpraHu3MoB. Pa3znpakumocts y
OJTHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3npakuMocTb W perymsimus y
MHOTOKJIETOYHBIX pacTeHuil. POCTOBbIE BellecTBa 1 UX 3HAYCHHUE.

HepBHas cuctema u pediaekTopHas peryysnus y MHOTOKJIECTOYHBIX >KUBOTHBIX.
Hepsnas cucteMa u ee oTJenbl. JBOIIOIHMOHHOE YCIOKHEHHE CTPOCHHUS HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pa3zpaborka anroputmMoB u mporpamm s 3h(ekTUBHON (YHKIMOHATHHOM
AQHHOTAlUM ~ T€HOMOB,  TPAaHCKPHUIITOMOB,  ITPOTEOMOB,  METa0O0JIOMOB
MHUKPOOPTaHU3MOB, PACTEHHIA, )KUBOTHBIX M YeJIOBEKa

OpFaHI/ISM YCJIOBCKA U €Iro 310POBLE

5.1

Oprassl ¥ CUCTEMBI OpraHoB yesaoBeka. OTaessl FOJIOBHOTO MO3Ta II03BOHOYHBIX
KUBOTHBIX. Peduiekc m pedraextopHas nyra. besyciioBHble W yCIOBHBIE
peduekcel. I'ymopanbHas peryisuus M SHAOKPUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeka. JKene3sl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JIeCTBHE TOPMOHOB.
B3auMocBs3p HepBHOW M SHJIOKpUHHON cucTeM. [umoTtamamo-runodusapHas
cucreMa. Pednekc u pedrekropHas ayra. besycnoBHbIe U yCI0BHBIE peIeKChI

5.2

3amura opranuzma ot Oonesnel. immyHHas cucrema udenoBeka. KieTouHblil u
TYMOpQJIbHBIA HMMMYHHUTET. BpOXXIEHHBIM, NpHOOpPETeHHBIH crenupuuecKuit
UMMYyHUTET. Teopusi KIoHAJIbHO-celekTuBHOr0o ummyHnurtera (I1. Dpmux, ©.M.
bepuner, C. ToneraBa). BocmanuTenbHble OTBETHl OpraHu3MoB. Poib
BPOKJICHHOI'O UMMYHMTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI

5.3

KpoBeHocHas cucrema u ee opranbl. Ceplue, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOpamienus. Pabota cepana u ee peryisuus

5.4

Jpixanue yenoBeka. Juddysus razoB uepes MoBEpXHOCTh KIETKU. JlpIxaTebHas
cuctema uesjoBeka. JlpIxarenbHass TOBEPXHOCTh. Perymismus  AbIXaHHs.
JpIxarenbHble 00bEMBI

5.5

HI/IH_[eBapI/ITeHBHaSI CHUCTEMA YCJIOBCKA. OT,Z[CJ'IBI IMUIICBAPUTCIIBHOTO TpaKTa.
HI/IHIeBapI/ITe.HBHBIe KECIIC3bI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC
MUIICBAPCHUC

5.6

IToxkpoBel M ux mnpowusBoiaHble. Oprasbl BbiaeneHus. llouku. CrpoeHue n
dbyHkmoHupoBanue HedpoHa. OuIbTpanus, CeKperus 1 00paTHOE BCACHIBAHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiAeneHus. OOpa3zoBaHHEe MOYH y YellOBeKa

5.7

JIBmkeHue 4YenmoBeKa: MblmieuHas cuctema. CKeleTHbIe MBIIIIIBI U UX padorta.
CrpoeHue u TUIIbI COEUHEHNUsT KOCTe!
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Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomtonmonHas  Teopuss Y. JlapBuna. IIpeanochbulkd  BO3HMKHOBEHHUS
napsuHu3Ma. JKnu3Hb U Hay4yHas aedarenbHocTh Y. JlapBuHa.

JBrxyume cuiel 3Bononuu BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
pPasMHOXKEHHUs OpPraHU3MOB, HACJEICTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenune cuaTeTndyeckoit Teopun sBomonuu (CTD). Helitpanbhaas Teopus
sBosrori. COBpeMEHHas! IBOJIOLMOHHAS OMONOTHA. 3HAYCHHE BOIOLMOHHOM
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA

6.2

[Tomynsanus kak sJaeMeHTapHas enuHuna 3Bojouud. COBpEMEHHbIE METOJIb
OLICHKM T'€HETUYECKOr0 pPa3HOOoOpa3zus M CTPYKTypbl HOmyisnuil. M3meHeHue
reHooHJa NOMYJANUM KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (GakTOpbl (IABMXKYLIME CHJIBI) 3BOJIOLMHM. MyTallMOHHBIHI
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiidp TeHOB - ciydaiiHble
HEHAINlpaBJIEHHbIE M3MEHEHUs 4YacToT ajulenedl B nomymsuuax. OPQext
OCHOBATEIIA. Murpanuu. N3omsauus ITOIYJISLIAMN: reorpaduueckast
(mpocTpaHCTBeHHasl), OroIoruueckas (pernpoyKTUBHAs).

EcrecTBenHblii oTOOp - HampaBistonmii  ¢akTtop dBomouuu.  DopMbl
€CTeCTBEHHOI0  OTOOpa: JBWXKYLIMHA, CTaOWIU3UPYIOIIMN, pa3pbIBarOIUi
(nmu3pyntuBHbIi). [losnoBoit oTOOD.

[TpucnocoOaeHHOCTh  OPraHM3MOB ~ KaK  pe3ysbTaT  MHUKPO3BOJIIOLIUU.
Bo3HukHOBEHME  TpUCIIOCOOJIEHMH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. Ipumepsl npucnoco6ienuit y opranu3mMoB. OTHOCUTEIbHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CTpyKTypa. BumoobpazoBaHue Kak pe3ysbTaT
MUKpO3BOIIOIUHU. M3omsanus - kirodeBod ¢akrtop BupooOpasoBanus. Ilytu u
CHoco0BI BUI000pa30BaHus: AJIJIONIATPUYECKOE (reorpaguueckoe),
CUMITaTpUYEeCKOe  (PKOJOTMYecKoe),  "MrHoBeHHoe"  (TIOJIUILIONIU3AIus,
ruOpuu3anys). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanusmsbl popMHUpoBaHMs OMOJIOTUYECKOT0 pa3HOOOpa3usl.

Ponp 3BOIOIIMOHHON OMOJIOTUM B pa3pabOTKE HAYYHBIX METOJO0B COXPaHEHHS
O6uopazHooOpa3uss. MUKpPOIBOIIOIMS W KOIBOJIONHUS IMAPA3UTOB M HUX XO3SEB.
MexaHu3mbl GOPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIIOCOOBI GOPHOBI
c Hei

6.3

Metoapl u3ydeHuss MakposBositouuu. [lameoHTonornyeckue MeTolbl U3y4EeHHUS
sBostou. Ilepexonnbie (opMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue MeToibl u3yueHus 3Bostonuu. CpaBHenue ¢iaopsl U dayHbl
MaTepHKOB U OCTpOBOB. bruoreorpaduyeckue odxactu 3emin. Buabl-sHaeMuku u
PEJIUKTBHI.

OMOpHOJIOTHYECKUE M CPaBHHUTEIBHO-MOP(OIOTUYECKHE METObl H3y4EHUs
sBoMmONMK. ['eHeTHueckne MeXaHHW3Mbl SBOJIIOIMM OHTOTE€HE3a U MOSBICHUS
ABOJIIOLIMOHHBIX  HOBILECTB. |'OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHBbI.
PynumenrtapHbsle  opranbl U aTaBU3Mbl.  MOJIEKYJISIpHO-TE€HETUYECKHE,
OMOXMMHYECKHE M  MaTeMaTH4eCKWe  METOJIbl  W3YYEHHUS  SBOJIIOLHUU.
['omonoruunsie reHpl. COBpEMEHHBIE METO/ABI MOCTPOEHUS (PUIOTEHETUYECKUX
JIEpPEBbEB. XPOMOCOMHBIE MYTAllUU U 3BOJIIOLUS T€HOMOB.
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OO0mue 3akoHOMepHOCTH (TIpaBmiia) 3BoOJONUUA. HeoOpaTHMOCTh IBOJIOIUH.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB YBOJIOIIUH

6.4

Hayunble rumoTe3sl NpPOMCXOXAEHUS JKM3HM Ha 3emie. AOuoreHes Hu
naHcnepMusi. JloHaydHble IPEACTABICHUS O 3aPOXKACHUU JKU3HU (KPEALMOHU3M).
I'nnore3a MOCTOSHHOIO CaMO3apOXKICHMSI )KM3HU M €€ ONPOBEPIKECHHUE OIBITAMU
®. Pemu, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxxaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tanbl HeopraHumdeckou spomtouuu. Ilnanerapnas (reosornueckas)
9BOMIOLMUSA. XHMMHYEcCKas 5SBOMIONMA. AOHOI€HHBIH CHHTE3 OpPraHUYECKUX
BemectB u3 Heopranumdeckux. Ombir C. Mumiepa u I'. Opu. O6pazoBanue
noiauMepoB u3 MoHomepoB. KoanepBatHas runore3a A.M. Omapuna, runoresa
nepsuuHoro OynboHa Jx. XonneiliHa, reHetudeckas rumnoresa ['. Memepa.
Pu6o3umsr (T. Yek) u rumote3a "mupa PHK" V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hcropus 3emnn U MeTonbl ee n3ydeHus. Vckonaemble OpraHU4eCKHE OCTaTKH.
['eoxpononorus u ee meroabl. OTHOCUTENbHAS M a0COJIIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHoOIOrMYecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HauanbsHpie sTanel opraHnyeckor 3Bosronuu. [losBiaeHue u 3BONMIOLUSA NEPBBIX
KJIETOK. OBOJIONMS MeTabonu3Ma. BO3HMKHOBEHHE MEpPBBIX 3KOCHCTEM.
CoBpemMeHHbIE MUKpOOHBbIE OHOIUIEHKM KaK aHajor IMEepBbIX Ha 3emiie
coobuiectB. CTpomaroauTsl. [IpOKaprOTh U 3yKapUOTHI.

[Tpoucxoxnenrne 3ykapuoT (cuMOMOreHe3). OBOJIIOLUOHHOE IPOUCXOXKACHUE
BUpYycOB. IIponcxoxaeHne MHOIOKIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX T'pYyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOLUUM BBICHIMX pacTeHU. OCHOBHBIE apoMOpP(O3bI
pacreHnii. Bbeixon pacreHmii Ha cymy. IlosiBieHHe CHOpPOBBIX pPacTeHUM H
3aBoeBaHne MMM cymn. CemeHHble pacreHus. [IpoucxokaeHHE IBETKOBBIX
pacTeHuM.

OCHOBHBIE 3Tanbl 3BOJIIOUUU KHUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBble XOpA0OBbIE KUBOTHBIE. JKU3HB B BOZIE. DBOJIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuOuit u pentwimid. [IpoucxoxaeHne MIEKONUTAIOMINUX U
ntun. Ilpunnun xmouyeBoro apomopdoza. OcBoeHHe OeCrO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U Nepuoam: apxeil, IpoTepo30il, naneo3oi,
Me3030, KaiHo30M. OOImas XapakTepUCTHKa KIUMara M Te0JIOTHYECKUX
MPOLIECCOB. [losiBnenue u pacuser XapaKTepPHBIX OpraHU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHs U BIMSHHAE Ha Ia30BbIi cOcTaB aTMOC(EPHI.
MaccoBble BBIMHpaHHS - 3KOJOTHYECKHE KpHU3uChl mponuioro. IlpuumHbl u
CJIEICTBUSL MAacCOBBIX BbIMUPAaHMU. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3HC, €r0
0COOEHHOCTH

6.5

Pazmenst m 3amaum anTpomonorud. Mertonbl anTpornonorud. CTaHOBIEHHE
MIPEJICTABJICHUHA O MPOMCXOKICHUH YeioBeka. COBpEeMEHHbBIC HAyIHBIC TCOPHUH.

CX0ACTBO 4eloBeKa C KUBOTHBIMH. CHCTEMATHYECKOE ITOJI0KEHHE YeIOBEKA.
CBujieTeIbCTBA  CXOJICTBA  YEJOBEKAa C  JKMBOTHBIMH:  CPaBHHUTEIHHO-
Mophoornueckue, IMOPHUOJIOTHYECKHE, (U3HOIO0T0-0MOXUMHYECKHE,
noBepeHYeckue. OTIMYMS YeJIOBeKa OT JKUBOTHBIX. [IpsAMOXOXIeHHE U
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KOMIUJIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuUTHE TrOJIOBHOrO MO3ra U BTOPOM
CUTHAJIbHOU CHCTEMBI.

JBwxymue cuibl ((pakTopbl) aHTpomoreHesza: OHMOJOTHYECKHE, COLHUAIIBHBIC.
CootHorieHre OMOJOTHYEeCKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKH - JBYHOIHE MPEIKU JTHOACH.
UYenoBek  yMmelnblid, TMEpBbIE  HM3rOTOBJIEHUS opyAud  Tpyna. UYenoBek
OPSIMOXOJIIIMA M TIEPBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. Yemosek
reiinenbOepreckuil - OOIMMK MPeloK HeaHAEpPTAIbCKOIO YEJIOBEKa U YeJIOBEKa
pasymMHOro. YeyoBeK HEAHAECPTAIBCKUM KaK BUJ JIOJECH XOJOIHOrO KIMMAarta.
YenoBeK pa3yMHbII COBPEMEHHOIO THWIIA, JCHUCOBCKUM 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mipenenamu Apuku.

OBOJIOIUS COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBIH OTOOpP B MOMYJISIMIX
yesoBeka. MyTalMoHHbIN Tiporiece ¥ nmoauMopdusM. [lomyisimoHHbIe BOJHBI,
npeiid renos, murpanus u "3 dekT ocHoBarens" B MOMYJIALUIX COBPEMEHHOTO
YyeJloBeKa.

Yenoseueckue pacel. llonstue o pace. bonpmme pacel:  eBponeouaHas
(eBpa3zmiickasi), aBCTpajOo-HETpOWJHAss  (dPKBaTOpHAlbHAsi), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). BpeMs u myTu paccerneHusi 4esloBeKa IO IUIaHETE.
EnuncTBO  uyenoBedeckux pac. HayuHas  HECOCTOSATENBHOCTh — pacHu3Ma.
[Tprcnioco0NEHHOCTh 4YENOBEKAa K pa3HbIM YCJIOBUSIM OKPYKAIOIIEH CpEJbl.
Bnusinue reorpaduueckoit cpenpl U apeiipa reHoB Ha MopdoNOTHIO U
(U3HOJIOTHIO YeTOBEKa

7 DKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHU

7.1 Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJOTUH C IPYTUMH HAyKaMH.
Mertoast osxosioruu. [loneBeie HaOMIOACHUS. ODKCIEPUMEHTHI B SKOJOTUH:
OpUpOJHbIE M JlabopaTropHble. MojenupoBaHue B 3KOJIOIMH. MOHUTOPHUHT
OKPY’KaIOIIEH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBINA U TJI00ATBHBIN

7.2 Okosnoruyeckre (akTopbl W 3aKOHOMEpHOCTHM ux JaeiictBus. Knaccudukanus

HKOJIOTHUECKUX (aKTOpOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIOTreHHbIE.
OO0mue 3aKOHOMEPHOCTH JIEHCTBUSL JKoJorndeckux (axrtopos. [IpaBuio
muaumyma (K. Inpenrens, FO. JIn6ux). TonepanTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3KoJoruueckuil ¢akrop. JleicTBue pa3HbIX
Y4acCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTHYECKHE TPYIIbI
pacTeHHH W >KMBOTHBIX IO OTHOLIEHWIO K CBeTy. CHUrHaJbHas poJib CBETA.
®dotonepuoam3M. Temmeparypa Kak dkonorudeckuid (akrop. JleiicTBue
TEMIIEPATYPbI HA OpraHu3Msbl. [[oMKMIOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojoruueckuil ¢akrop. IlpucmocoGieHuss pacTteHHH K
noJJep>KaHUIo0 BojHOro OanaHca. Kimaccudukanusi pacTeHHI 1O OTHOIIEHUIO K
BoJie. [IprcrocobneHust ’)KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHHMsI OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3JYIIHAs, IOYBEHHAs,
riyOuHHasE — MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusznuko-xuMuveckue
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocobieHuss opraHu3MoB K
YKU3HU B Pa3HBIX CPEAAX.

bronornueckne purMmsl. BHemHne U BHyTpeHHME pUTMBL. CyTOYHBIE M TOIUYHBIE
put™Mbl. [Ipucnoco0neHHOCTh OpPraHU3MOB K CE30HHBIM W3MEHEHHSIM YCIOBUH

67




JKU3HU.

JKuznennesie Gopmbl opranu3moB. [lonstre o xu3HeHHON (popme. JKu3HEHHBIS
(GbOpMBI pacTeHHMIA: JEpeBbs, KYCTApHHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPAaBBHI,
oJiHoJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, FTE€OOUOHTHI,
a3poOuoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue Qaxtoprl. Buasl GmoTHuecKkux B3auMOJEUCTBUN: KOHKYPEHLIUS,
XHUITHUYECTBO, cuMOMO03 u ero (opmel. Ilapazutusm, koomnepamus, MyTyaau3Mm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBusl  (Tommueckue, (opuueckue, Qabpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUI [Js CYLIECTBOBAHUS OpPraHU3MOB B Cpele
oburanus. [[pyHIIUT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKUE XAPAKTEPUCTUKH MonyJsaiuu. [lomymsimus kak Ouosiormdeckas
cucreMa. Posib HEOTHOPOTHOCTH cpefibl, (M3HMYECKUX 0aphepoB U OCOOCHHOCTEH
Ouosiorn BUJIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIUH.
OcCHOBHbIE TOKa3aTeau MOIMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M
MOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLus.

DKoyiorudeckasi CTpykrypa mnonyssiuu. OIleHKa YHCICHHOCTH TMOIYJISIUH.
JuHaMuka nomyisiuuu U ee peryyisinus. buornueckuil moTeHUHMAT NOMYJISLUHU.
MogenupoBaniue JUHAMUKU nomyjsauuu. KpuBble pocTa  YUCIEHHOCTH
nonyysauuu. Kpusble BbDKMBaHMS. Peryisius 4uMCIEHHOCTH MOMYJIALMMA: POJIb
(GakTOpOB, 3aBUCAIIMX © HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJOTHMYECKHE
crpareruu BuaoB (r- u K-ctparerun).

[TonsitTue 00 »dKOJOTMYECKOM HuIIe BUAa. MecrooOutanue. MHoroMepHas
Mozenb dkosiornyecko HumuM Jx.M. XartumHcoHa. Pazmepsl 3K0I0OrHYecKoin
Humd. [loTeHnmanpHas U peaiIn30BaHHAsT HUILIN.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJEHUS W  MUTPAMA  KUBOTHBIX.
buosiornueckue nHBa3uM 4y KEPOJHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u Mexny
opraHM3mMamMu B OHOIIEHO3e. DKOCHUCTEeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). dyHKUKMOHANBHBIE OJIOKH OPraHW3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpodudeckue 1enu U CETH.
AbGuotnueckue 6moku 3kocucteM. [louBbl W Wbl B 3kocucTeMax. KpyroBopot
BEIIECTB U MTOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKA3aTENIN SKOCUCTEMBI. buomacca U MpoayKius. DKOJIOTHUECKUE
MUPaMHU/JIbI YUCell, DMOMACChl U DHEPTHUH.

HampaBrieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CcyKieccuu. [lepBudHbIe U
BTOPUYHBIC CYKIIECCHM W WX MPHYMHBL. AHTPOIOTCHHBIC BO3JCHCTBUSA Ha
cykueccun. KnumakcHoe cooOmiectBo.  buopasHooOGpasue u  mHOJHOTa
KpYroBOpOTa BEUIECTB - OCHOBA YCTONYMBOCTH COOOIIECTB.

[TpuponHblE HSKOCUCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuans Mexy aHTpOIIOT€HHBIMH U PUPOTHBIMU SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. I'opockas ¢dopa u
¢dayna. CuHaHTpOIH3AIUS TOPOJCKON (hayHbl. bronornyeckoe u X0o3siCTBEHHOE
3HaYeHHE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHPOBAHUS
OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB B 3KOCUCTEMAX.
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IlepeHOC PHEPrUM U BELIECTB MEXKAY CMEKHBIMU IKOCUCTEMAMHU. Y CTOWYHUBOCTh
OpraHMW3MOB, MOMYJISUUHA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3JICUCTBUM

7.5

buochepa - oOmeruianerapras o00ojo4yka 3emiid, TJe CYIIECTBYET WIH
cymecTBoBasia Jku3Hb. Yuenwe B.M. Bepnaackoro o Owmochepe. Obmactu
o6uocdeps! u ee coctas. JKnuBoe BeniecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEpPHOCTH cyIiecTBOBaHUs Ouocdepsl. OcobeHHOCTH Onocdepbl Kak
mI00amkHOM  dKOcHCTeMBbl.  J[MHaMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopoTbl BemiecTB M OHOr€OXMMHUYECKHE MHUKIBI (yriepona, aszoTa).
PurmuunOCTh siBICHMIA B Onochepe.

3onanbHOCTE Ouochepsrl. [lonstue o 6uome. OCHOBHBICE OMOMBI CYIIH: TyHApPA,
XBOWHBIC JI€Ca, CMEIIAHHBIE M MIMPOKOJMCTBEHHBIE JIeca, CTENH, CaBaHHBI,
NYCTBIHU, TPOMHYECKUE Jieca, BBICOKOTOPbs. Kimmar, pacTHTENbHBIH U
JKUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa U (YHKIHS JKUBBIX CHCTEM, OIICHKAa MX PECYpPCHOTO MOTCHIHANIA W
ounocdepHbIx QyHKIHIHA

7.6

DKOJIOTHYECKHE KPU3KCH M WX NMPUYHUHEL. Bo3nelicTBue uenoBeka Ha 6uochepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa BO3AyxXa. 3arpsi3HEHNE BOIHOM CPEbI.
Oxpana BojHBIX pecypcoB. Pa3pymienne nousbl. OXpaHa IMOUYBEHHBIX PECYPCOB.
M3MeHeHne Kinumara.

AHTpPOIIOT€HHOE BO3JECHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO M XKMBOTHOTO Mupa. OCHOBHBIE NPUHLUIBLI OXPaHbl IPUPOJBI.
Kpachsie kauru. Oco6o oxpansemble npupoansie Teppuropun (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHUE MTAPKU.

OcCHOBHBIE TPUHLMIIBI YCTOWYMBOTO Ppa3BUTHS YEIOBEUECTBA M MPUPOJIBI.
PanyoHasibHOE  TPUPOAONOJIB30BAHME M COXpAaHEHHE  OHOJIOTHYECKOro
pazHoo0paszus 3emin
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YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO
MPOLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

. buonorus. bazossrii ypoBens. 10 kinacce/ B.B. [1aceunuk, A.A. Kamenckuii, A.M. Py0110B,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsemenne» 2022 rox

METOANYECKUE MATEPUAJbI ANA YYUTENA

. Anacracosa JI.I1. O6mas 6uonorus. J{unaktudeckre Mmatepuansl. — M.: Benrana-I'pad.
2. bornmanosa T.JI., Conomosa E.A. buonorusi. CipaBo4YHHK ISl CTaPIICKIACCHIUKOB

U noctynaroumx B By3sl. — M.: ACT-nipecc, 2022.

3. bonrosa N.B. CoopHuK 3a7a4 1o obmieit 6rnonoruu ais nocrymnaomux B BY3sr. —

M.: Onukc 21 Bek, 2019.

4. 3axapoB B.b., MamonToB C.I"., Connn HU. O6mias 6uonorus: Yue6. mist 10 — 11

KJI. 001meo6pazoat. Yue0b. 3aBenenuii - M.: JIpoda, 2019.

5. Puc 3., Crepubepr M. Ot kiieTok k aromam: WmocTpupoBaHHOE BBEICHHE

B MOJIeKYJIsIpHYt0 Ouosoruto: Ilep ¢ anra. — M.: Mup.

LUPPOBbLIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET

1. «Enunas xonnexuus [uppossix O6pa3zoBarensHbix PecypcoB» (Habop tupoBbix

pecypcoB k yueOnukam simauu [Tonomapesoii 1M.H.) (http://school-collection.edu.ru/)..

2. Bbubmmoteka IIOK https://m.edsoo.ru

3. POHI https://resh.edu.ru/

4. www.bio.lseptember.ru— razera «bruonorus» -npunoxenue K «1 ceHTIOps»

5. _http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3JIaH caiT, ObUIM ONMyOIMKOBaHKI B ra3ere "buonorus".

6. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

7. http://ebio.ru/ - DnexTponHbIil yueOHUK «broIOTHS.

8. http://www.gbmt.ru/ - TocynapctBenHblit buonorunueckuit myseit um. K. A.
Tumupssena. Buptyanbnblie skckypcun: JKuBoTHble B MU(Dax U jiereniax, KuBoTHbie-
CTPOMTEIH,

3abora o
noroMmctBe, OnacHsle KUBOTHBIE. L{nppoBsie kornuu GpoHaa My3es MOTYT ObITh
MCIIOJIb30BaHbl B KQU€CTBE MILTIOCTPAIH
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