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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNEH, COJAepKaHHs, pPE3yJbTaToB OOydYeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUU >KUBOM MPUPOJIBI U 00ECIIEYEHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS W PA3BUTHA OOYYAIONMIUXCS CpEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JOTUKH 00pa30BaATEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOy4YaloIIMXCSd 10 OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pa3BUTHE 3HAHUM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIeOMOIOTHYECKIX TEOpUH, a TakKe 3HAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: MPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBAaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas MpeamnojaraeT (GoOpMUpOBaHHE Yy  OOyYaroIIMXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, pacIIUpseT U 000O0IIaeT 3HAHUS O KUBOW Mpupoje, eé
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHMSI K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOTo MpeameTra
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO IMOJAXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOoN aestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrHYecKOro oopa3zoBaHusl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIUMHUCS CHUCTEMbl 3HAHUN O OUOJOTMYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJIOB K M3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOSHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kmacce — 34
gaca (1 gac B Hegemo). 1o 1 gacy mnsa uzydenns: 6uosnorun goo6asieHsl B 10 m 11
KJIacce W3 4YacTd, (pOpMHUPYEeMOM ydYacTHHUKAMH OOpa30BaTENIbHBIX OTHOIICHUH.
Bcero 68 wacoB B 10 u 68 yacos B 11 kmnacce.

COAEPXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocodueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMH COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MIPUPOIbI (HAOIOICHHUE, SKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX).

JlemoHncTpanum:

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

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMS )KHBON TIPUPOJIBD).

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBL.

CgoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKUH ), OMOC(EepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH XKU3HWY», «YPOBHU OpTraHU3AINU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKHil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUM COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBhI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOABI W MHUHEpaJIbHbIX BewlecTB B KieTke. lloanepkanue
OCMOTHYECKOT0 OanaHca.



benku. CoctaB u ctpoeHre OENKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEeKynbl (IEpBUYHAs, BTOPUYHAs, TpPETUYHAA U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeikoB. buonoruueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Owonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
Otnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxapos3a, JaKTo3a) U IoaMcaxapuibl  (Kpaxmai, TIJIMKOIEH,
LEeJUII0I03a). bruonornyeckrue GyHKIMM YTIII€BOIOB.

Jlunuael:  Tpurauuepuasl, Qocomunuasl, crepouasl. ['mapoduiabHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu sunuaoB. CpaBHEHHE
YIJ€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[utosiorus — Hayka o kietke. KnerouHast teopust — npumMep B3auMOIECHCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUEHHS KIETKH.

Knerka kak 1nenoctHas >xuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyasl /IHK kak renernueckuil ammapar,
CUCTEeMa CUHTe3a Oeka.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u GpyHkiuu. [{utomnasma u eé
opranouil. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
Tn30CcOMBIL.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxxieHre MUTOXOHJpUN W TuiacTua. Bunabl mactun. HememOpanHbie
OpPraHou/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.



Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOIE».

Tabmupr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJIEeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucinotbl. JJHK», «CtpoeHue MoseKybl
AT®», «CtpoeHue 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaquTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpPOEHUS KIETOK pPaCTCHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B TMOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BemecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponb dpepmenToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCHHTe3a AJis
YKW3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMyJIMPOBaHHE OJHEPruM B KJIETKE. OITambl HSHEPreTHYecKoro oOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakunn wmatpuyHoro cuHTte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHernyeckoil mHpopManuu B KieTke. ['eHEeTHUeCKUH KOI M €ro
cBoiicTBa. Tpanckpunums — matpuunbii cunre3 PHK. Tpaucnsauus — 6uocunTes



Ooenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTM CTPOEGHHMSI M JKM3HEHHOTO LIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3HIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3oyautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabnupel u cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CTtpoeHue U QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTrounbIii UK, WM >KWU3HCHHBIM LMK KiIeTkH. MHTepdaza m MHUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIumiou HeIi W TAlUIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTosiOrMUeCKHEe OCHOBBI PAa3sMHOXKEHUS W  HWHIUBUIAYAJbHOIO  Pa3BUTHUS
OpPraHu3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Tporpammupyemasi rubeb KISTKH — aromnTo3.

DopMbI pa3sMHOXKEHHSI OPTAaHU3MOB: O€CIoyioe U moJioBoe. Bunr Gecronoro
Pa3MHOXKEHHUA: JEJICHUE HaJABOE, IMOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsI CEJIEKIIUU.

[TooBoe pa3MHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpouCXOslllMe HA CTagusAX Meio3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KIETOK Yy >KHBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrmepMaro30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOIEHE3.



OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHEe3). OMOpPHUOHAIBLHOE PpPa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOE pazButHe. TUIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HEmpsaAMoe (IUYuHOYHOE). BiusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOKEHUE
pactenuit», «Jlenenne knetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbd», «Knerounsi mukn», «Permukamus JTHK», «Mwutos»,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4eIoBeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u,ibl
MJICKOITUTAIOLIETOY, «SHIeKIIeTka MieKonuTaromero», «Kapuokunes B kinerkax
KOpEIlIKa JIyKa», MarHuTHAas MOJENb-alIuIMKanus «/lejieHne KIEeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKH. Poibs nuTosioruu
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJOTHUECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHETHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTn4YecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJIe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpellMBaHuEe. 3aKOH €AMHO-00pa3usi TUOPHUIOB IEPBOTO
nokoneHud. IlpaBuno AOMUHMpOBaHHWS. 3aKOH pPACLICIUIEHUS MPU3HAKOB.
['mnoresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemuBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICOBAHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.



AHanu3upyonee ckpeluBanye. Mcnoap30Bane aHAIM3UPYIOIIETr0 CKPENIMBaHUS
JUTSl ONIPEAEIIEHHSI TEHOTHUIA OCOOH.

CuemnieHHoe HacinenoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne CIenieHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | €eHETUYECKHE KAPTHI.

['enetnka mosa. XpoOMOCOMHOE ONpeAeeHUE noyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJICACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAM(PUKALMOHHON U3MEHUYUBOCTU. BapHallMOHHBIN s U BapuallMOHHAsI KpUBasl.
Hopma peakunn npusHaka. KoaudecTBEHHBIE M KAYECTBEHHBIE INPU3HAKKM U HX
HOopMa peakuuu. CBoiicTBa MOIM(UKALIMOHHOW U3MEHYNBOCTH.

HacneacrBeHHasi, WM TE€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYUBOCTU. MyTanimoHHasi U3BMEHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYHHBI MyTaluii. MyTareHHbie (paKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpemMeHHOE ONIPENICIICHNE IeHOTHUIIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckne W TeHepaThBHble MyTaluu. CTBOJNOBBIE KJIETKH. [IpuHUMIIEI
3I0pOBOT0 00pa3a >KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUEHUS T€HETUYECKUX
Oone3Held. MenuKo-TeHEeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAMIIMHCKON
IE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME U  €r0
LUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpugHoe  CKpeulBaHHUE»,
«lluTtonornyeckue - OCHOBbI  JUTMOPUIHOIO  CKpellMBaHHs»,  «Meno3y,
«B3auMoznencTeue auIeNbHBIX T'€HOB», «l'€HeTHMYecKkne KapThl pacTeHUH,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HAacleIOBaHUs,



CLUEIUIEHHOIO0 ¢ IoioM», «KapHhOoTuIlbl YelloBeKa MW KUBOTHBIX», «BuIbl
U3MEHYUBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacrnemoBanue pesyc-
dakTopay, «I'eHeTnka rpymm KpoBu», «MyTaliOHHAs U3MEHYHUBOCTDY.

O6opynoBanue: MojeNu-amInKauun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mMOCEBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(QHIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGopatopHas pabota Ne 6. «M3yyeHue MoaupuKalMOHHON U3MEHUYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30(uiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabdora Ne 2. «CocraBieHWE W aHAIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTo0Opasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeNeKIni. MacCoBBIM U MHANBUIYAIBHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otpanénnas rtulOpuausauusa M €€ ycnexu. VCKyCcCTBEHHbIH MyTareHe3 M
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMI)KEHMsSI CENeKIUUU pacTeHUM, XWUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3ganusi pexomoOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiertounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dTudeckue  mpoosmempl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmunpl 1 cxembl: kapta «LleHTpbl NpPOUCXOXIAEHHS W MHOroooOpasus
KyJIbTYPHBIX pacTeHuin», «I[lopoasl noMamHux KMBOTHBIX», «CopTa KyJIBTYPHBIX



pactenui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpbl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

O0opynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAcTEeHUH MU
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[IpennochuUlkn BO3HUKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. ODBOJIOIIMOHHAS
Teopusi U1 €€ MecTo B Ouonoruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIE0BATENBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOJIHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYecKre: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeaeiaEHHas W3MEHYUBOCTD,
O0opb0a 3a CyIlleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl (pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallmOHHbIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M30J41ust 1 MUTpalus.

EctrectBennblii oTO0Op — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB Kak pe3yjbTaT 3Bojtouud. [Ipumepst
NPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAUO-aAANTALIH.

Bun wu BugooOpazoBanue. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOe.



MaxkposBomorusi.  DPopMbl  IBONIONUU:  (DUIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxeHne OT HeCHeUMaNIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsiuum»,  «MyTrauuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUIOOOPAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoOBHOr0 MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onmcanue npucrnocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpPEACTABICHUS O 3apOXKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
ABOMIONUS. AOMOTEHHBI CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKOW IBOMIOINH. HavanbHbIe STamnsl
ouosorndyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3paMm M nepuonaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro0 MHUpAa Kak OTpaxkeHue 3BoJaonuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pa3InyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakTtopsl)  aHTpomnoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek mnpsaMoxonsamuii, YemoBek HeaHAEpTAIbCKUK, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

UYenoseueckne packl. OCHOBHBIE  OOJBINME  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHedHOM cucTeMBl», «Pa3Burtue
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS HYEJIOBEKA M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JII01», «HenoBeuecKkrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAIbLA, KPOMAHBOHIIA), CIENKH WU
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJNorus KaK HayKa. 3ajauu U pa3fesbl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckne, OMOTUYECKHME M aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Buumbl  OMOTHYECKHMX  B3aUMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHKU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, O. ['ekkensp.

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Ty(henbkny, «llumieBbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTrueckast padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISILIUI pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TPOIYIIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B 6nochepe 3emin. AHTpONOTeHHBIE H3MEHEHHs B Onocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMONIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

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

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmecTBay, «llemu mmranmsy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL Ha mpupoay», «BaxkHeilne UCTOUYHUKH
3arpsi3HCHMsI BO3JyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBISIOMIAS
ouocoeps», «PakTopbl Aerpaganuu mousy, «[lapHukoBeiid 3QdpexT», «DaKkTopbl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: Mojenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepannu, u300paxeHHs] OXpPaHSEMbIX BHJIOB
pacTeHU U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs  OOy4arolMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHWS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0O0s3aHHOCTEH, YBa)KEHUE
3aKOHA W MPaBOINOPSJIKa;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM JESATEIBHOCTH TNPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCIENOBATEIbCKUX 3aJad, YBa)XKUTEJIBHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHATIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM MPUPOIbI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBHUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOULICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS JKUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peah3alus 3J0pOBOTO M 0O€30MacHOro obpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0OPOBBIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cdepam npodhecCuOHaNbHOW JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESTEIBHOCTH 3KOJIOTHYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTABICHUSI 00 OKPYXKaIOIeM MHPE KaK O €IUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro mpeamera «buosmorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHOM U COLMAJIbHOM ITPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

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

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK NEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejarartb OPpUTMHAIIBHBIE TOJIXOJbI M pPEIIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHpoOpMaIu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS Y4EOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMaJbHYIO  (QOpMy  MIpEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHWS W B3aWMOJICHCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBHUH C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIAaThb pEe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMbl, CTaBUTh U (HOPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30OBaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HMX pE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPU AaHAIU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI 1O OCBOCHHIO, MHTEPHPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHUPOBO33PEHMS, O BKIIAJE€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB U IPEBpalllCHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMUA HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpAIICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCHOJIB30BAHUSA JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO TIICEBIOHAYYHbIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOMWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3TMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIMU, HAYIHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOIOTUYECKYI0 UH(OPMAIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbl€ CUCTEMBI U KX OpraHu3anus 2 https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 12 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTEIEHOCTE IIETKH 15 https://m.edso0o.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 11 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 20 5 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 Pesepsiioe Bpens 3 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 4,5



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 JBOMOUHOHKAA GHONOTHS 16 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 16 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 9 1
Opranu3MBl H OKpyXKaIOLas cpeja https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 Cenekuust opranu3mMoB. OCHOBBI 8 bubnunoreka [JOK
OMOTEXHOJIOTHH. https://m.edsoo.ru/7f41cc74
6 PesepBHoe Bpems 10 bubnnorexka [JOK
(UtoroBoe moBTOpeHUE) https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 2.5



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

10 KIIACC
Koumuectso 1acos DJIeKTPOHHBbIE HU(PPOBBIE
Jarta
Ne n/m Tema ypoka Beero Kontp = Tpakrtu - o0pa3oBaTe/ibHbIE
pab paboThl pecypcbl
Tema 1. buojorus Kak Hayka. bubnuorexa [JOK
1. buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
§1 https://m.edso0.ru/863e632a
Metoapl TO3HAHUSI )KUBOW MTPUPO/IBI.
IMpakTnyeckas padora Ne 1 «cnons3oBanue
2 a3JIMYHBIX METOJOB IIPH H3YYCHUU OMOJIOrHYSCKUX 1 0.5 bubmorexa HOK
' P /OB HIpH H3YH ' https://m.eds00.ru/863e6122
00BEKTOBY
§2
Tema 2. ’KuBble cHCTEMbl H HX OPTraHU3AIUS
3 buonoruyeckue cucTemsl, MPOIECCH U UX U3YUEHUE. 1 bubmuoreka [JOK
' CyIIHOCTb W3HHU U CBOMCTBA KUBOTO https://m.edso00.ru/863e6564
§3
4 YPOBHU OpraHu3anny )KUBOI MaTEPHH. 1
: §4
T . X i .
. MeMa 3 nMuquK;(m COCTAB M CTPOEHHE KJIETKH . Bubmorexa [IOK
. §SCTOZ[LI UTOJIOTUU. NJICTOYHAA TCOPUs. httDS://m.edSOO.rU/86396E88
6 X CCKII COCTAR KIIC 1 bubnuorexa [JOK
: MMHYECKHI COCTaB KIIETKH.
56 T https://m.edso0.ru/863e674e
7 Boga u ee poJib B )KU3HEIACATEIbHOCTH KICTKH 1 bubnuorexa [JOK
' §7 https://m.edso0.ru/863e674e
8. MuHepanbHbIE COJIU U UX POJIb B )KH3HEACSITEIBHOCTH 1 bubnuorexa [IOK



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

KJICTKU.

§8

https://m.edso0o.ru/863e674¢

9 VYTACBOABI U MX POJb B )KU3HEACATSIEHOCTH KICTKH bu6mmoreka [IOK
' §9 https://m.edso0.ru/863e6870
10 Jlunuaply UX PoJIb B )KU3HEACATEILHOCTU KIETKH bu6mmoreka [IOK
' §10 https://m.eds00.ru/863e6870
1 Ctpoenue 6eKoB bubnuorexa [JOK
' §11 https://m.eds00.ru/863e6b72
OyHKIMH OEJIKOB.
JlabopaTopHas padora Ne 1 «3yueHue
12 patop Up o yHeHn ( 05 bu6mmoreka [IOK
. KaTaJTUTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha . https://m.eds00.ru/863e6b72
MIpUMEPE aMIJIa3bl WK KaTaaas3bl)»
§11
H
y YKJIEMHOBBIE KHCIOTHI U X POJIb B BuGmmorexa LOK
' >§K1{1;Hez[e;1Teanocm KICTRA. https://m.edsoo.ru/863e6d5c
14 AT® u npyrue opraHM4eCKHe COeTUHEHUS KIETKH. bu6nmoreka [JOK
' § 13 https://m.edso00.ru/863e6d5¢c
15 XUMUYECKHUI COCTaB U CTPOECHUE KIETKU bubnnoreka [JOK
' § 5-13 https://m.edso00.ru/863e6d5c
16 XHUMHYECKasi OpraHU3alus KIETKU bubnnoreka [JOK
' § 5-13 https://m.eds00.ru/863e6d5¢
Tema 4. JKn3HeaeaTeJbHOCTh KJIETKH
CtpoeHnue dyka iOTquCKOﬁ kietku. Knerounas bubnnorexa [IOK
17. p6 }yIK p ' https://m.eds00.ru/863e6ff0
MeMOpana. Sapo. https://m.edso0.ru/863e716¢
§ 14
Crpoenue knetku. [{urorurazma. Knetounsrit ieHTp. bubnmuorexa [JOK
18. Pubocomerl. https://m.edso0.ru/863e6ff0

§ 15

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

CrpoeHue KIeTKHU. DHA0MIa3MaTUIECKasi CeTh.

bubmuoreka [JOK

19. Kommnexkc [Noabmxu. JIN30COMEL https://m.edsoo.ru/863e6ff0
§ 16 https://m.eds00.ru/863e716¢
Crpoenue kietku. Mutoxonapuu. [lnactumsl. bu6mmoreka [IOK

20. OpraHouIbl IBH)KCHHS. https://m.edsoo.ru/863e6ff0
§ 17 https://m.eds00.ru/863e716¢
CXO0JICTBO U pa3iInyusi B CTPOCHUH bubnuorexa [JOK

21. MPOKAPUOTHYECKUX M DYKAPHOTHIECKHUX KICTOK https://m.eds00.ru/863e6ff0
§18 https://m.eds00.ru/863e716¢c
Cx0ACTBO U pa3nuyusi B CTPOCHUH KJIETOK PACTEHUN, bubnuorexa [JOK
KHBOTHBIX, TPHOOB. https://m.eds00.ru/863e6ff0
JlaGopaTopnas padora Ne 2 «3yuenue cTpoeHus https:/m.edso0.ru/863e716c¢

22. KJIETOK PacTEHHH, )KUBOTHBIX, TPUOOB U OaKTepuit 0.5
10/ MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax u
WX OMHUCAHHE»

§ 19
Hexnerounsie ¢popmel :xku3HU. Bupycel u
23 OakTe Hoq)amq) ’ > bubmorexa [JOK
' P ' https://m.eds00.ru/863e7540
§ 20
24. CrpoeHue knetku. § 14-20
o5 OOMeH BelecTB Wil METab0Iu3M bubnuoteka [JOK
' §21 https://m.eds00.ru/863e766¢
26 DHepreTUYeCKuii 0OMeH bubnuoteka [JOK
' §22 https://m.eds00.ru/863e7aae
97 ITutanue B kietke. POTOCUHTES. bu6mmorexa [IOK
' § 23-24 https://m.eds00.ru/863e7c98
08 XeMOCHHTE3 bubnmuorexa [JOK
' § 25 https://m.eds00.ru/863e7c98
29. I'enernueckuit koa. Tpanckpunius. bubnnorexka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

§ 26

Tpancnsus — 6nocunTes Oenka. Perymsmus

https://m.edsoo.ru/863e796¢

30 TPAHCKPUIILUKU U TPAHCISLIUU B KJIETKE bubmmorexa [JOK
' PAHCKPHIIIH H Thancit ' https://m.eds00.ru/863e796e
§ 26-27
31 OOMEH BeIIECTB ¥ SHEPTUU B KIICTKE bubnmoreka [JOK
' § 21-27 https://m.eds00.ru/863e796e
Tema S. PasmMHOKeHHE M MHAMBUIYAJIbHOE
39 PAa3BUTHE OPTAHU3MOB. bubmuorexa [JOK
' JKu3HEHHBIH HUKIT KJICTKH. https://m.edso00.ru/863e7dc4
§ 28
Jlenenue KiaeTku. MuTo3.
JlabopaTopHas padora Ne 3 «HaOnroneHue MuTo3a B
33 KJIETKaX KOHYMKA KOPEIIKA JIYKa Ha TOTOBBIX 0.5 bubmmorexa [JOK
' P e ' https://m.edso0.ru/863e7dc4
MUKpOTIperiapaTax
§ 29
Meiio3 bubmuorexa [JOK
34.
§ 30 https://m.edsoo.ru/863e7f4a
®opmbl pa3MHOKEHUs1 opranu3mMoB. becronoe bubnuoreka [IOK
35. Pa3MHOKEHHE. https://m.eds00.ru/863e81b6
§ 31 https://m.edsoo.ru/863e831e
@opMbI pa3sMHOKEHUS opranu3moB. [lonosoe bubnnorexka [JOK
36. pa3MHOKEHHUE. https://m.edso0.ru/863e81b6
§ 32 https://m.edso00.ru/863e831e
37 OO6pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK. 05 bubnmnoreka [JOK

O1m10/10TBOpPEHHE.

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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JlabopaTopHasi pabora Ne 4 «3yuenue crpoeHus

ITIOJIOBBIX KJIETOK Ha I'OTOBBIX MUKpOIIpECIIapaTaxy
§ 33

O .
38 § gZOHOTBOpeHHe bu6mmoreka [IOK
' https://m.eds00.ru/863e81b6
39 NuauBuyanbHOE pa3BUTHE OPTAHU3MOB bubnuorexa [JOK
' § 35 https://m.eds00.ru/863e8436
NuauBuayanbHoe pa3BUTHE. DMOPHOHATBHBIN bu6mmoreka [IOK
40. epuo. https://m.eds00.ru/863e8436
§ 36
NunuBuayansaoe passutue. [locTamMOproHanbHbIN bu6mmoreka [IOK
41. epuo. https://m.eds00.ru/863e8436
§ 37
PasMHOkKEeHME 1 MTHIUBUAYAIbHOE PA3BUTHE bubnnoreka [JOK
42. OpPraHHU3MOB https://m.eds00.ru/863e8436
§ 28-37
Tema 6. HacjieicTBEHHOCTL H H3MEHYHBOCTD
OPraHu3MoB
43 I'eneTnka — HayKa O HACJIEACTBEHHOCTH U bubmorexa LHOK
' YK A https://m.edso0.ru/863e86f2
M3MEHYHUBOCTH
§ 38
3aKOHOMEPHOCTH HACIIEOBAHUS TPU3HAKOB.
44 MoHOTHOPUIHOE CKPEIIUBAHIE bubmorexa LOK
' prA pett https://m.edso0.ru/863e8878
§ 39
MHOK€eCTBEHHBIE aJUIENH. AHANU3UPYIOLIEe bubnuorexa [IOK
45, CKpeElLIMBaHUE. https://m.edsoo.ru/863e8878

§ 40
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bubmuoreka [JOK

46. C eHHUE el e e .
OCTaBJICHHE MPOCTEHIIINX CXEM CKPEITUBAHUS httos://m.edsoo.ru/863¢8878
UTHOpUIHOE CKPEIMBAaHKUE. 3aKOH HE3aBUCHMOTO
47 facne IZ)BI:lHI/Iﬂ I pI/ISHaKOB bubmmorexa [JOK
' a p https://m.eds00.ru/863e89a4
§ 41
3aKOHOMEPHOCTH CKPEILIMBaHUS.
JladoparopHuas padora Ne 5 «3ydcHue
48 e3 nzTaT(?B MOH[;H/I6 HJTHOT'O U yljm6 HJTHOTO 0.5 bubmmorexa LIOK
' pesy pr A bz ' https://m.edso0.ru/863e89a4
CKpEIIMBAaHUA Y IPO30(UITBI HA TOTOBBIX
MHUKpOIIpernapaTax»
CuerieHHOE HaclieZIOBaHUE IPU3HAKOB.
49 XpOMOCOMHasi TEOpUS HACJIEICTBEHHOCTH. bubnnorexa [JOK
' § 42 https://m.edso0.ru/863e8c60
50 BsauMoelicTBUEe HealUIEIbHBIX T'€HOB. bu6mmoreka [JOK
' § 43 https://m.eds00.ru/863e8c60
51 [uromnnazmaruueckass HaCJIE€ICTBEHHOCTD. bubnuoteka [JOK
' § 44 https://m.eds00.ru/863e8c60
I'eneTnka mona. HaciegoBaHnue Ipu3HaKoOB,
59 A p bu6mmoreka [IOK
' CHCTUICHHDIX € TIOJIOM https://m.eds00.ru/863e8c60
§45
53 3aKOHOMEPHOCTH HACIEACTBEHHOCTH bubnuoteka [JOK
' § 38-45 https://m.edso00.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHast N3MEHUYUBOCTb.
JlaboparopHas padora Ne 6. M3yueHnue
o4 MO HgHKaPHOHHI:)ﬁ I/ISMGH‘—II/IBOC”Z: MIOCTPOEHUE 0.5 bubmmorexa LIOK
' a H T P . ' https://m.edso0o.ru/863e8efe
BapHUAIIMOHHOTO PsJIa K BAPUAITMOHHON KPHBO»
§ 46
55. Hacnencrennas usmMeH4YMBOCTh. Buibl MyTanuid. 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/863e8878
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JlabopaTopnasi pabora Ne /. «AHanu3 myranui y
Ipo30(UiIBl HA TOTOBBIX MUKpOIpenapaTax»»
§ 47

[Tpuuunsl myTanuii. CoMaTU4eCcKue U reHepaTUBHbBIC

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

56 I bu6mmoreka [IOK
' YTt https://m.edso0.ru/863e8efe
§ 48
57 ['eneruka yenoBeka. MeTObI KCCIICIOBAHUS. bubmuorexa [JOK
' § 49 https://m.edso0.ru/863e8d78
I'eneruka u 310poBbE
58.
§ 50
59 [Tpo6eMbl reHeTHYeCKOoM 0€301MacHOCTH bubnnoreka [JOK
' § 51 https://m.edso0.ru/863e8d78
CocraBnenue poJI0CIIOBHOM. bubnuorexa [JOK
60. IpakTuyeckas padora Ne 2. «CocraBieHue u 0,5 https://m.edso00.ru/863e8d78
aHaJIU3 POJIOCIIOBHBIX YEJIOBEKa.
61 I'enernueckuii NPOrHO3 U MEIUKO-TEHETUYECKUE bubnnoreka [JOK
' KOHCYJIbTAIIUU, UX MTPAKTHYECKOE 3HAUEHUE. https://m.eds00.ru/863e8d78
62 3aKOHOMEPHOCTH U3MEHUYMBOCTH bubnmnorexa [JOK
' §46-51 https://m.edso0.ru/863e8d78
Tema 7. Cesexkunsi oprann3mMoB. OCHOBBI
63 OMOTEXHOJIOTHH. bubnuoteka [JOK
' Cenexuus Kak HayKa U IpoLece https://m.eds00.ru/863e9214
§64
Mero OCTHIKE cene acTeHUN
N TOJIBI M TOCTHIKEHUS CEJICKIINN PACTCHUH U BuGmiorexa [IOK
' PKIBOTHRIX https://m.eds00.ru/863e9214
§65-66
65 buorexHoorus Kak oTpacib MpOU3BOICTBA bubnnorexka [JOK

https://m.eds00.ru/863e9336
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§68

66. TecTupoBaHue Ha MPOMEKYTOYHOU aTTECTALUU 1
Okckypeusi «OCHOBHBIE METOJIbI U IOCTHKEHUS bu6mmoreka [IOK
67. . 1
CEJICKLIUN PACTECHUH U )KMBOTHBIX https://m.eds00.ru/863e9336
bu6mmoreka [IOK
68. .
OcHOBHBIE OMOJIOTHYECKHE 3aKOHOMEPHOCTH 1 https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 45



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

11 KJIACC

KoumnuectBo yacos Hara DJIeKTpPOHHbIC HU(POBBIE
Ne i/ Tema YpoOKa Bceer KOHTpOJILHLI HpaKTI/I‘IGCKI/I N3Y4YEeHH oﬁpasosaTe.Hbele
0 e padoThl e padoThbI b pecypcbl
Tema 1. DB0JIIOLIMOHHAS
0M0JI0THSl.
1. DBOJIIOIHUS U METOJIBI €& 1 bubmmoreka [IOK
M3ydeHUs https://m.edsoo.ru/863ea20e
§52 (1 4) pedepar
Ucrtopus pazsutus
MpeACTaBICHHUI 00 ABorOIMH. Y. bu6mmoreka [IOK
2. JlapBUH M OCHOBHBIE ITOJIOKEHUS 1 https://m.edso00.ru/863e957
€ro TEOpUH 0
§52
Bun, ero kpurepun bubmoreka [IOK
3. https://m.eds00.ru/863e957
§53 Pedepar. 0
[Tomynsiust Kak >yieMeHTapHast
eIMHHIIA BUJIA U SBOJIIOIHH.
JfaﬁopILTop)}Ilaﬂ paGOT: Ne 1 Bubmiorexa LIOK
4. 1 0.5 https://m.edso0.ru/863e99c
«CpaBHEHUE BUJIOB T10 6
MOP(}HOIOTHUECKOMY KPUTEPHIO) -
§54
I'eneTr4eckuil COCTaB MOMYIISLUN. bubnnoreka [JOK
5. 1 https://m.edso00.ru/863e99c
§55 6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e99c6
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W3menenus reHodoHIa MOMyYIALUI bubmumorexa [IOK
6. https://m.edso0.ru/863e99c
§56 6
bubmuorexa [JOK
Bopr0a 3a cymiectBoBanue U €é https://m.edso00.ru/863e99c
7. opmbr 6
§57
EcrecTBenHsbIit 0TOOp M ero bubmorexa LIOK
8. P https://m.edso0.ru/863e9ed
dbopmbr §58 0
N3onupyromye MmexaHu3Mbl bu6mmoreka [IOK
9. JIBHOKyIIIME CUITBI (37IEMEHTapHBIC https://m.edsoo.ru/863e9da
(haKTOpPBI) IBOITIOLIUN 4
§59
.Muxkpossostonus.I eorpaduuecko
10 € BUJI000pa3oBaHMe. bubmiorexa [IOK
' https://m.edso00.ru/863e9cle
§60
Muxkpossomtouus. buonorngeckoe bubnuoreka [IOK
1 BU1000pa30BaHHE. https://m.edsoo.ru/863e9cle
§60
Maxkpoasomtonus.Jloka3aTenscra bubmuoreka [JOK
12. MAaKpO3BOJTIOIHH. https://m.edso00.ru/863e9cle
§61
13. Pe3ynbrarel 3BOIOLMY: 0.5 bubmuorexa [JOK



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

pUCIOCOOJICHHOCTh OPTaHU3MOB
U BUA000pazoBaHueE.
JlabGoparopHasi padora Ne 2
«Onucanue nNpucrnocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa

§62,

HeoOpatumocTs 3BOIIOIIUN
TUmBI HBOIOLIMOHHBIX

https://m.edso0.ru/863e9fde

bubmuorexa [JOK

14 U3MEHECHHI. https://m.edsoo.ru/863e9cle
§63
HanpaBnenus u nytu bubnuoreka [IOK
15. MaKpO3BOJIFOLMH https://m.edso0.ru/863e9cle
§63
bu6mmoreka [IOK
16. DBOJIOIMOHHAS OHOJIOTHSI. https://m.edso00.ru/863e9cle
§52-63
bu6mmoreka [IOK
Ceaekiusi opranun3mMoB. OCHOBBI https://m.edso00.ru/863e9cle
OMOTEXHOJOTHH.
17. OCHOBHBIE METOIBI CEJIEKIINU U
OMOTEXHOJIOTHH.
§64
3aKOH TOMOJIOTMYECKHUX  PSAIOB bubnuorexa [JOK
18. HACJIEICTBEHHON U3MEHYMBOCTH. https://m.edso0.ru/863e9cle

§65



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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19 MeTo/ibl CelneKIMu pacTeHUI bu6mmoreka [IOK
' §65 https://m.edsoo.ru/863e9cle
MeToOb! CEeNEKIINN KUBOTHBIX bu6mmoreka [IOK
20 §66 https://m.edso00.ru/863e9cle
Cenekuusi MUKpOOPTraHU3MOB. bubnnoreka [JOK
21. §67 https://m.edsoo.ru/863e9cle
CoBpeMeHHOe COCTOSIHHE bubnuorexa [JOK
IEPCIECKTHUBBI OMOTEXHOJIOTHH. https://m.edsoo.ru/863e9cle
22.
§68
93 Cenekiust opraHu3MoB. §64-68 bubnuorexa [JOK
' https://m.edsoo.ru/863e9cle
OCHOBBI OMOTEXHOJIOTHH. bubnuotexa [JOK
24. §64-68 https://m.edsoo.ru/863e9cle
Tema 2. Bo3HukHOBeHHE M
pa3BUTHE )KU3HU Ha 3eme —
25 aHTPONOreHes. bubnuorexa [JOK
' CoBpeMeHHas cucTemMa https://m.edsoo.ru/863ea48e
OpPTraHUYECKOTO MHUpPa
§69
26. OBOJIIOLHS YeI0BEKA bu6nmoreka [JOK
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(aHTpOMIOreHE3) https://m.edso0.ru/863eac2c
§70
JBmxymme cuibl ((hakTophI) bubmmoreka [IOK
27. AQHTPOIIOreHe3a https://m.edsoo.ru/863ead4
§71 4
OCHOBHBIE CTaUHU DBOJIFOIIUNA bu6mmoreka [IOK
28. yenoBeka. [IpapoauHa yeaoBeka https://m.edsoo.ru/863ead4
§72 4
YenoBeueckue pachl U
29. MPUPOJIHBIE aﬂfmaunn YernoBeKa Bubmiorexa LIOK
§73 https://m.edsoo.ru/863eaea2
Bo3sHukHOBEHME U pa3BUTHE bubnnorexa [HOK
30. KHM3HU Ha 3emiie https://m.edsoo.ru/863eaea2
§69-72
31 AHTpOIIOTeHe3 bubnnorexa [HOK
' §69-72 https://m.edsoo.ru/863eaea2
Tema 3. Opranusmbl U bubmuorexa [JOK
39 OKPY:KAIOIIasl cpeaa. https://m.edsoo.ru/863eaea2
' DKoJorust Kak HayKa
§74
Cpenpl oOuTaHus u
9KOJIOTHYECKUe (haKTOPBHI.
33. bruortnueckue (bE(lII)(Topbl: bubmorexa IOK
https://m.edsoo.ru/863eafec
§75
AbuoTtnueckue GpaxkTopsl. bubnuoreka [IOK
34. JlaGopaTophas paGora Ne 3. 0.5 https://m.edso0.ru/863eb10

«Mopdodonoruueckue

e
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O0COOEHHOCTH PacTEHU U3
pa3HBIX MECT OOUTAHUSY.
JlaGopaTtopnas pabota Ne 4.
«BnustHue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB KOJICYCa
§75

Mecrooburanue u

bu6mmoreka [IOK

35. 9KOJIOTHYECKUE HUIIN https://m.edso0.ru/863eb10
§76 e
OCHOBHBIC THITBI bu6mmoreka [IOK
36, 3KOJIOTUYECKUX https://m.eds00.ru/863eb10
B3aUMO/ICHCTBUI. e
§77
Koukypentnbie bubnnorexa [HOK
37. B3aMMOJICHCTBUSI. https://m.eds00.ru/863eb10
§78 e
OKOJIOTUYECKUE XaPAKTEPUCTUKN bubnuorexa [IOK
nonyisuun. [IpakTiuueckas https://m.eds00.ru/863eb10
38, pabota Ne 2 «Iloacuér mmoTHOCTH 05 e
MOMYJISIIANA Pa3HBIX BUOB
pacTeHui»
§79
bu6mmoreka [IOK
39. 2;; ; AMHIA HOMy BT https://m.edso0.ru/863eb10
€
OpranusMsl 1 OKpyXKaromas bubnuoreka [IOK
40. cpena. https://m.eds00.ru/863eb10
§74-80 e
41. Tema 4. Coo0111ecTBa H bubmuorexa [JOK
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IKOJOTHYECKHE CHCTEMBI.
Coo01iecTBa OpraHu3MOB —
OHMOIICHO3. DKOJIIOTUIECKUE
CHUCTEMBI (3KOCUCTEMBI)
[TpupoaHBIE SKOCHCTEMBI.

AHTpOHOFeHHLIe OKOCHUCTEMbI

https://m.edso0.ru/863eb46
a

§81
CrtpykTypa coolmiecTsa. brbmorexa [IOK
42. - https://m.edsoo0.ru/863eb46
3 a
BzaumocBs3p Opranu3zmMoB B bubnnoreka [JOK
43 COO0IIeCTBAX. https://m.edsoo0.ru/863eb46
§83 a
ITumeBsle nemnu bu6mmoreka [IOK
44. §84 https://m.edso0.ru/863eb46
a
OcHOBHBIE TIOKA3aTeNn
45 HKOCHUCTEMBI. DKOJIOTUYECKUE bubnuotexa [JOK
' THPAMHUIBL. https://m.edsoo.ru/863eb5fa
§85
46 CgoiicTtBa 3xocucteM. Cykieccust bubnuotexa [JOK
' §86 https://m.edso0.ru/863eb5fa
47 YenoseuecTBo B Onochepe 3emin bubnuorexa [IOK
' §87 https://m.edso0.ru/863eb5fa
CocymiecTBOBaHHE TTPUPOIBI U BuGmorexa LOK
48. YeJI0BeYeCTBa

§88

https://m.edsoo.ru/863ebale
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Coo0011ecTBa 1 DKOJIOTHYECKHE

bubmuorexa [JOK

49. cucremsl $81-88 https://m.edsoo.ru/863ebale
Bo3HUKHOBeHHE M PAa3BUTHE bubmmoreka [JOK
JKU3HU Ha 3emJe https://m.edsoo.ru/863ebale
50. Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3yUECHUS
§89
I'unioressl nporucxoxKAECHUA
51. KU3HU Ha 3:Mne " Bubnuorexa LIOK
https://m.edso0.ru/863ea5a6
§90
OCHOBHBIE 3Tarbl Pa3BUTHUS
52. ’KU3HU Ha 3emiie. ’ bubmmorexa LIOK
https://m.edso0.ru/863ea5a6
§91
PazButue xu3Hu Ha 3emiie 1o
53 3pbI IpEeBHEHUIIICH U IpEeBHEN bubnnoreka [JOK
' KH3HU. https://m.edsoo.ru/863eabbe
§91
54 PazButHe xu3HU B M€3030€ U bu6nmoreka [IOK
' KaiiHo30¢e. §91 https://m.edsoo.ru/863eabbe
OCHOBHBIE 2TaIbl YBOJTIOIUN
pacTUTEIBHOTO U YKUBOTHOTO
MUpa.
IIpakTnyeckas padora Ne 1 bubnuoreka [IOK
55. 0.5
«M3ydyeHune uckonaembIix https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHI U )KUBOTHBIX
B KOJUIEKLIHASIX»
§91
56, 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

6uocdepsl

https://m.edso0.ru/863ebd1



https://m.edsoo.ru/863eba1e
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https://m.edsoo.ru/863ea6be
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ebd16

§ 92

6

DKCKypcHs «IBOIIOLHUS

bu6mmoreka [IOK

57. https://m.edsoo.ru/863ebd1
OpraHMYECKOT0 MHpa Ha 3emMie» 6
buochepa — rimobanpHas bubmuorexa [JOK

58. 9KOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5
§93 e
HTrorosoe noBTopeHune bu6mmoreka [IOK
(pe3epBHOE Bpemsi) https://m.edso0.ru/863ebb5
buonorus kak Hayka. e

59.
JKuBble cucTeMbl U UX
OpraHu3aIus
XUMHUYECKUN COCTaB U CTPOCHHUE bubnnoreka [JOK

60. KJICTKH https://m.edso0.ru/863ebb5
§ 5-13 e
OOMeH BelecTB U YHEPTUHU B bubnuorexa [JOK

61. KJIETKE https://m.edso0.ru/863ebb5
§ 21-27 e
PazmHoOXeHMEe 1 MHIUBUIYAIbHOE bu6mmorexa [IOK

62. pa3BUTHE OPraHU3MOB https://m.edso0.ru/863ebb5
§ 28-37 e
3aKOHOMEPHOCTHU bubnnoreka [JOK

63. HACJIEICTBEHHOCTH https://m.edso0.ru/863ebb5
§ 38-45 e
3aKOHOMEPHOCTH U3MEHUYUBOCTH Bu6miorexa LIOK

64. https://m.edso0.ru/863ebb5

§46-51

e
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DBOJIIOLUOHHAS OUOJIOTHUSL.

bubmuorexa [JOK

65. §52-63 1 Zttps://m.edsoo.ru/863ebb5
Bo3HuKHOBEHME U pa3BUTHE bu6mumorexa [IOK

66. KU3HH Ha 3emiie 1 https://m.edsoo0.ru/863ebb5
§69-72 e
OpraHu3Mbl U OKpYy>Karoiast bubmuorexa [JOK

67. cpena. 1 https://m.edso0.ru/863ebb5
§74-80 e
CooO1iecTBa U HKOJIOTHYECKUE Bubmiorexa LIOK

68. 1 https://m.edsoo0.ru/863ebb5
cucrembl §81-88 o

OBUIEE KOJIMYECTBO YACOB I10 68 95

I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECNIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YAEHUKA
buomnorus 10 k. [Taceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Ilox
pen. [laceunuka B.B.
buomnorus 11 xn.Ilaceunux B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Ilox
pen. [laceunuka B.B.

METOAUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

A.}O.Nonuera. A.B.Topranos. buonorus B cxemax u Tadmumax 9dKCMO
Mockaga. I. W. Jlepuep. buonorus. [lonHbIN cipaBOYHKUK TSI TOATOTOBKU K E T’
O. M. Actpenb

I'oroBumcs k EI'D. O6mas 6uonorus M Jlpoda

EI'D. Obmas 6uonorus. KoHTposiasHbIe H3MEpUTENbHBIE MaTepuaisl M
[Ipocsemienue

Henma-Cuonniikas, M.A. O01as u canutapHas MUKpOOHOJIOTHS C TEXHUKOU
MHUKPOOHOJIOTHUUSCKUX UCCaenoBaHui: YueoHoe mocooue / M.A. Jletima-
Cuonunxas. - CII6.: Jlann, 2022. - 588 c.

T A JloBkosa. Iloaroroska x onmumMmnuamam 1o ouonoruu 8-11 kimaccos. M

Aliipuc-nipecc

HUAD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
www.informika.ru - anextponHusIii yueOnuk "buonorusa" (Bep. 2.0 - 2000) u3
nukia "OOy4aroniye sHIUKIoneaIun". - Y4eOHbIM Kypc, KOHTPOJIbHBIE BOIIPOCHI.
(Kak nonb3oBathces - cM. "I[lomorp".)

www.college.ru - paznen "OTkpsiToro Kowiemxa" mo buonorun. YueOHuk,
mozenu, On-line TECThI, yIUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBUTaTeILHAS CUCTEMA YETIOBEKA'.
OOpasoBarenbHBbI cailT o npeaMery buonorus, kype Yenosek. CtpoeHue
ckeneta. Mpleunas cucrema. Kak 3to padoraer. [IpusnoxeHusi: 2 CKeJleTHBIX



SHITUKIIOTICIUN; JIJIST YYUTENS - YPOKH, JJaOopaTOpHBIE, 6 TECTOB C OTBETAMH.
www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTu u 0630pkI 110
ouosoruu, sxonoruu. [Ipobaemsr u Teopun. EcTh TeMaTuueckue BBITYCKH,
dotoranepeu, bnorpa@uu BEIUKUX YUEHBIX, CIICICIOBAPb.
www.bio.lseptember.ru - nus yuureneit " uay Ha ypok buonoruun". Crarbu mo:
boranuxke, 3oomornu, buonoruu - Yenosek, O0miei 0MoI0rnu, DKOJIOTHH.
www.bio.lseptember.ru - razera "bruosnorus" (MexIy BBIXOIOM OYEPEIHOTO
HOMEpa Ta3eThl U MOSBICHUEM MTOJTHOTEKCTOBOW BEPCUU HOMEpa Ha cCanTe
YCTaHOBJICH rOJI0BOW MHTEPBAN)

www.kozlenkoa.narod.ru - Otot caiit Koznenko A.I. - npenomaBarens u s
npenojaBaTesie, 1 TeX, KTO YUUTCS caM M YUUT JIPYTUX; OYHO U JUCTAHIIMOHHO,
OWOJIOTHH, XUMHH, TPYTHM TPEIMETaM - C TIOMOIILI0 KOMITbIoTepa U IHTepHeT.
www.nsu.ru buonorus B Borpocax 1 OTBETax - y4eHble HOBOCUOUPCKOTO
AKaeMropoyika OTBEYarOT Ha BOIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - paznen "buonorus" HoBocubupckoit o0pazoBaTenbHON CETH.
[TonGopka MarepuanoB U CCHUIOK (ITPOTpaMMBbl, MPOEKTHI, MaTEPHUAIIBI Y YPOKY,
aOUTYypHUEHTY).

www.nrc.edu.ru - "buonornueckas kaptuna Mmupa' - paszen MEKTPOHHOTO
yueOHuka "KoHnenmuu coBpeMeHHoro ecrectBo3Hanus”. Konuenuuu
MIPOUCXOKICHUS )KU3HU U Teopuu 3Bostonnd. (ITepexos mo cchuike BHU3Y
"Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u >xuBotHble" Kak
saIukIonenus. (O6bem nndopmaiuu BrieyanisieT.) BeiOpars OykBy, OTKpoeTCs
CTpaHHIIa C IByMsI OOJIBIIMMH KOJTOHKaMH Ha3BaHuii: Pactenus u JKuBoTHbIe.
Bri6upaem 1mo Ha3BaHUIO - OTKPHIBAETCS OMMCaHuE U (OTO.

www.filin.vn.ua - "®unuH" - WITIOCTpUPOBAHHAS YHITUKIIONEINS KUBOTHBIX. K
COYKaJICHUIO HE BCe pas3zesibl ToToBbl. Onucanus u ¢potorpadum.
www.nasekomie.h10.ru "HacexomMbie" O HaCEKOMBIX JJIS IIKOJIBLHUKOB - OIUCAHUE
OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomble. [lonynspHas kHura AKMMYIIKAHA
N.W. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (hoTOrpadwuii. -

www.bird.geoman.ru [Ttunsl. [omynspras kaura Akumymkuaa U.H. ¢
MHOKECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii.

www.animal.geoman.ru Mup xxuBoTHbIX. [lonynsipnas kuura Akumymikuna ..
C MHOKECTBOM IIBETHBIX PUCYHKOB U (oTOrpaduii.

fish.geoman.ru Pei6s1. UnmtocTpupoBaHHas SHIMKIONENS PHIO.
www.plant.geoman.ru - )Ku3ub pactenuii. 3anuMarenpHO 0 6oTaHuke. bakrepuu.
JlexapcTBEHHBIE paCTEHUS.



www.livt.net - anekTpoHHAs WLTIOCTpUPOBaHHAS dHITMKIIoNIenus " JKuBbie
cymectBa". Knaccudukanus u ¢pororpadun 6e3 Tekcra.

www.nature.ok.ru - Penkue u ncaesarorme xuBoTHbie Poccun. Onucanus u
roJIOCa PEIKUX KUBOTHBIX.

www.bril2002.narod.ru - buonorus mst mkonasHUKOB. Kpatkast undopm. mo
pasnenam: Obmas 6uonorusi, boranuka, 3ooo0rus, Yenosex.
www.festival.lseptember.ru - ®ectuBanb negarorndeckux uaei "OTKPHITHII
ypok" 2006 - 2007. Paznen "l[IpenonaBanue 6uonoruun" - 86 crareil.
www.charles-darwin.narod.ru - Yapns3 Jlappun: 6uorpadust 1 KHUTH.






