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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH 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 MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEeHUH B MTO3HAHUH KUBOM MPUPOJBI U 00ECIIeUeHNN
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUs OOYyYaIOIIMXCS CpelICTBaAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JeSATeTbHOCTH/YUeOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHMIO COJACPIKaAHUSA
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOrWH, Ojarojapst 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTOMy Hapsimy ¢ u3ydeHueMm OOIeOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMIA YEIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HAMPaBICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs



YCJIOBHM JUISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMsI, KOTopasi mpeamnojaraetT ¢GopMUpOBaHHE Yy  OOyYaromUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpPUpPOJE, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHu3alldd M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBPHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, IKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIEHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHHUKAIIUOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
NPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OHoJOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3ULIMH KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi O00OIIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUecKol aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpXKaHUS Y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUIUE COAEpKATENbHbIE TMHNU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOIOIHUS KUBOH TPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIy>KalluX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHU3aIlUY;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEpEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTEIBHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE 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 (HOpMUPOBAHHM COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0eHOTHYECKU ), OMOCEpHBIA.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE 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.
HezaMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



®depmeHThl — Owonormdeckue Karanmm3atopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuibl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmall, TJUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

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

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuapr — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOIEUCTBUSA
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUECHUS KIIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUs TpOoKapHoTHYecKoN KieTku. Kierounas crenka Oaktepuii. 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 opranHoubl kietku: JIIC, ammapart I'onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenrne MUTOXOHIpUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIETOYHBIA LEHTP, UEHTPUOJH, PECHUUKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0JovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyYJIbl BOAb, «buocunres 6enka», « CTpoeHre MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUECKON KIIETKIY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie ¥ NpakTUYecKUue padoThbl:

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

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tumnbel oOMeHa BemmecTB: aBTOTPO(]HBIN U rerepoTpodHbIi. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausinue ycioBuii cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
AKKyMYJUPOBAaHHE DHEPTrUM B KJIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudyeckoil mHPoOpManMu B KIETKE. | €HETWYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTtopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oomMen», «Ximopomiact», «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIHOHHpPOBaHUE TeHa», «CuHTe3 Oenkay», «I eHeTHuecKuid Koay,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

ObopynoBanue: moaenu-anmuvkanuu «Yasoenne JJHK u Tpanckpunmms»,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. IIpoueccsl, mpoucxoasimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKycCTBEHHOE KIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMyeckuii CMbBICI U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMATOre€HE3 M OBOIEHES.
OcoOeHHOCTH CTpOeHHUs SUIEKJIETOK U crepMaro3ounoB. OmogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
MOCTAMOPUOHANIBHOTO PAa3BUTHUS: MPAMOE, HENnpsMoe (JIUYuHOYHOE). BiusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpPOACTBA.

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

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHE», «] aMETOTreHe3 y MIICKOMUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETUKH. MeETOoNbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHnue cueruieHus TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mosa. XpoOMOCOMHOE ONpeAeieHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJTM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenHble 3a0ojeBaHUsS 4YeJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIIMBAaHUE M €TI0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anMonenCcTBUE AJUICNIBHBIX TE€HOB», «[e€HeTM4YecKkue KapTbl PpacTEHHU,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3MEHUYHUBOCThH.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKpPOCKON M MHUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble u npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALU.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtuOpummuzanuss u e€ ycrnexu. VcKyccTBeHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHkeHepus. Kiletounble KyJabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHU.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWoOTExXHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHIKEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpenanochUlkn BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenbctBa HBomoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MepexXOoAHbie (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTEed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYMUBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymme cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B mpupoae. MyTalmOHHBINA
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBisionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
PUCTIOCOOJIEHUI y OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (UIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apOoabIIn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOmIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUOOOPAa30BAHUE.

OO0opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KojuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apOKACHMM >KU3HU. HayuHble THMmoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. l[laneo3olickas spa u €€ nepuoabl: KEeMOPUUCKUA,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPTaHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToApl H3y4deHHsl aHTpororesesa. CxoacTBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyJa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIHU.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMs. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moan», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuna, KouieKuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3ydeHne nckomaeMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DoTONEpruoaAn3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHH3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «®Potonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISIUUU UHDY30pUu-Ty Penbkny, «IlumieBbie memnm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCcT M pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buasl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YpPOBHH OKOCHUCTEMBI. [IWIIeBbie IemM ©  CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak Qakrop ycrouuBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJ100aIbHOM JKOCHCTEeMBbI. J[MHaMHueckoe paBHOBecHE W OOpaTHas CBS3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocylecTBoBaHUE MIPUPOJIBI 151 YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumer 1 cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykrypa Ouocheps,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuxaeie OHOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmecTBay, Koyeknun «buoreHosy, «Bpeaurenn BaXHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMEBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

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

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HalU4yWe MOTHUBAllMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXarouien cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIET0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBbIX MPOEKTOB, PEIICHUU yUYeOHBIX M IMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEILCKUX 3a/a4d, YBaXXUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MIPUPOHOMY HACJICAMIO U MaMsITHUKAM MPUPO/IbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE YMOIIMOHATLHOTO BO3JEHCTBHS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peah3alus 3J0pOBOrO M 0e30MacHoro obpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

MHTEpEC K pa3InyHbIM cdepam npodhecCHuOHaNbHOW JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HAaHHME TJI00aJBbHOT0 XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed ux
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN JIESITETbHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXaIoIeM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUILIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yYHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYJIHpPOBaTh W aKTyaJlU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3M C IPYTUMH MTOHATUSAMH);

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

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCcCyKIeHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLUIEHUH B M3y4Yae€MbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TelCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOECKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUpPOBaTh HAYyUYHBIM TUI MBILUICHHUS, BIaIeTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTyMEHTHI JUIS JI0Ka3aTEIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjaratb OPUTHHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHUYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpEICTaBIICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJibl, aO0peBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMHY J1€CTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3UIIMHN JIPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOINECHWS W B3aUMOJCHCTBHUS, NMMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IPU AaHajJu3e pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, UHTEPIPETALNN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3ysnbTaThl OCBOCHUS ydyeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIIOTE3bl,  BBISIBJICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAJIbHOIO pPa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JTIO/ICH, COOI0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHS B OKPY KaIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBaHUE, CILEIJICHHOE HAaCIeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENIOBAaHUN B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpHUs DHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIJIETh METOJIAaMU HAYYHOTO MMO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JTFO/ICH, COOII0IEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh 3JeMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABIIATH CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne o/ P Kontpoabnbie  IIpakruueckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [IOK
1 b 2 0.5
MIOTOTHA felk Hayra https://m.edso0o.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 X 8 1
HMHYECKUI COCTaB M CTPOCHUE KICTKH httos://m.edsoo.ru/7f416292
bubmmoteka IIOK
4 HKHSHENEATENEHOCTE, KISTKH 0 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHME U MHANBUAYATbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuoreka [{OK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
but6mmorexa [IOK
P 1
8 C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Kourposbubie  IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 BOIIOUHOHHAA BHOTOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3Mbl i OKpy)Kaiowas cpea > https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
4 9
CooO0recTBa U SKOJIOTHUECKHUE CUCTEMBbI https://m.edso.ru/7fA1ec74
bubmmoteka IIOK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

POBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMHpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBCHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oowosorny; (PyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJIepKaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHM: KU3HB, KIIETKa, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEeBpaIICHUEe JSHEPTrUM), TroMeocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PENpOoayKIus),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaraTte OMOJIOrMUECKUE TEOpUH (KJIETOYHAasl, XpPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHHus: (O LEHTpax MHOrooOpa3us M MPOUCXOXKICHHS KyJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BHageTb METOdaMH HAay4YHOT'O TIIO3HAHUA B Oounosoruu
(HaGJ’IIOIlCHI/IC U OIIMCAHUC KHUBBLIX CHCTCM, IIPOILECCOB U ﬂBHeHHfI;
opraHu3anus n IIPOBCACHUEC OMOJOrHYECKOTO OKCIIEPHUMCEHTA,
BBIIBUKCHUC THUITIOTE3BI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

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

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIAENATH CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT M DJYKAPHOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHWU3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpallleHus] dHEPruu B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO |
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOT'O Pa3BUTHA

opranu3ma (OHTOTEHE3)




VMeHHe [PUMEHSTh [OJNYYCHHbIC 3HaHHSA Uil OOBSICHEHUS
OMOJIOTHYECKUX nponeccoB 1u ﬁBHeHHﬁ, IJId TIPUHATUA TMPAKTHYCCKUX
peleHH B TOBCETHEBHON KHU3HH B LIEJSIX 00ecieyeHust 0€301macHOCTH
CBOETO 3/I0POBBsI U 3J0POBbS OKPYIKAIOLINX JIIOJICH, COOIIOICHUST HOPM
IPAMOTHOTO  TOBEICHHS B  OKpYXAIOIICH MNPUPOJHOH  cpere;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/II\/JI
COBPEMEHHOW OWMOIIOTMHM W OWMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOAOITIOJIb30BAHHUA

VYmenue peiiatb 3JICMCHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/Il[H0€ CKpCIIUMBAHUEC, CHCINICHHOC HACJICAOBAHUEC, COCTABJIATH
CXEMBI MOHOTI' I/I6pI/I,I[HOFO CKpCIIUBAaHUsA JIA npcaCKasaHuAa

HacJIeJOBaHU ITPU3HAKOB Y OPTaHHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh mpaBwia Mpu paboTe ¢ y4eOHBIM U JTAOOPATOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHUPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 COAEpKaHUs, BKIIOYAOILYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4HO-TIONYJIsIpHBIE MaTepHabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUM B OHOIOIUH,

MCEAUIIUHE, OMOTEXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHBIC MTMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 0Opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M POJM OHOJIOTMH B CUCTEME
HAY4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa U HAYYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
O6uosiornu; (PyHKIIHMOHAIBHOM TPAMOTHOCTH YEJIOBEKA I PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIep)KaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(DOHI, IBOJIONKS, IBIKYIINE CHIIBI




(dbakTopsr) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTBI,  PEIYLECHTBHI, LETH UTaHU,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JlapBuHa,  CHHTETMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u mytei sBomonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M.  Bepnaackoro), ompenenstb  IpaHUIBl  HX

MIPUMCHUMOCTH K JXUBBIM CUCTEMAM

YMeHue BrIajeTb METOJAaMU HAYYHOTO TIO3HAHHUS B OHUOJIOTHH
(Habmro/IeHHEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TPOBEJACHHE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBOKCHHE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

Ymenune BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKU CTpOECHUS
OMOJIOTHYECKUX  OOBEKTOB:  BMJIOB, MOMYJSIUMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OWOT€OIleHO30B U  DKOCHCTEM;
0COOEHHOCTH MPOLIECCOB HaCJIeJICTBEHHOU U3MEHYMBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOI€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYTOBOPOTa BELLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

VYMmenne MMPUMCHATH ITOJTYUCHHBIC 3HAHUA JJIA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUST HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAWOMIEH TPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO IMTPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOoca BEIIECTB U SHEPTUU B 3KocHcTeMax (L[enH MUTaHuUs)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M NIpPaKTUYECKHe padoThl,
cobOmroiaTh TpaBujia TpH padoTe ¢ y4eOHBIM H JaOOpPaTOPHBIM

obopyioBaHuEM




YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOTO COJIEpKaHUsl, BKIFOYAOIIYIO TICEBIOHAYYHBIC 3HAHUS

U3 pa3iauyuHbIX UCTOYHUKOB (CMI, HayuHO-IONyJIsipHbIE MaTepUallbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBAThH IO OTHOLICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3/iaBaTh COOCTBEHHBIC TTHMCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011ast OMOJOTHYECKYI0 MH(GOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HCII0JIB30BAaTh MMOHSATUNHBIN armapar OmoIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

buoinorus xak Hayka

11

buonoruss — wayka o xuBoil mpupone. Pomp Ouonorun B (QopmMupoBaHUU

COBPEMEHHOI HayuyHOU KapTHUHBI Mupa. CrcTemMa OUOIOTHYECKUX HAYK

1.2

Mertonbl MO3HAHHUS KXUBOW TMPUPOABI (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAHHE,
u3MepeHue, Kiaccuukauus, MOJCIUPOBAaHHE, CTaTUCTHUYECKas oO0paboTka

JTAHHBIX )

JKuBbIe cuCTEMBI U HX OpraHu3anusa

2.1

XKusbie cucrembl (OHMOCHCTEMBI) Kak MpenMeT u3ydeHus Ouoioruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHuzanuu omocucrTeM: MOJ'ICKy.]'IHpHO'I‘CHCTH‘-ICCKPIIZ, KJ'IGTOLIHLII\/'I,

OpraHU3MEHHBIN, OMYJISIIMOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHUYECKUE DIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpO3JIEeMEHTB. Bojga w  MuHepaibHble BemectBa. DyHKIMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HozmepxcaHI/Ie OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u ctpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHuMble ¥ 3aMEHUMBbIE AMHUHOKUCIOTHL. AMMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl OEIKOBON MOJIEKYJbI (IEpBUYHAsS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®epMmeHThl — Onosiornyeckue karaimuzatopbl. CTpoeHue (epmMeHTa: aKTUBHBIM
HeHTp, cyOcTtpatHas crneunpuuHocts. Kodepmentsl. Burtammubl. Otiauuuns

(I)epMCHTOB OT HCOPTaHUYCCKUX KAaTalIn3aTOpOB

3.3

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a U Ae30Kcupubo03a), aucaxapHibl
(caxapo3a, JaKkTO3a) M TOJMCaxapuabl (KpaxMal, TIJIMKOTEH, IeJUII0I03a).
Bbuonorudeckue GyHKINU YTIIEBOIOB.

Jlumuaer:  Tpurmnepuasl,  crepouabl,  dochomunuapl.  ['mapodunbHO-
ruapodoOHbie cBoWcTBa. buonormveckne GyHkiuu smnumo. CpaBHEHUE

YIJIeBO40B, OEIKOB U JIMTIUIO0OB KaK HCTOYHHUKOB DHCPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykieotnasl — MOHOMEpBI HYKJIE€MHOBBIX




kucioT. Crtpoenune u ¢ynknuu JIHK. Ctpoenne m ¢dynkunum PHK. ATO:

CTpOCHUE U (PyHKIHH

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpU. MeTO,Z[I)I HU3YYCHUS KICTOK

3.6

Knerka xak nenoctHas kuBast cucrema. OOIIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapykHas memOpana, mosekynsl JIHK kak renermueckuid ammapar, cucrema

cuHTe3a Oelka

3.7

THIBI KJIETOK: 3yKapuoTHYecKas U mpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckod  kietkd. Kierounas crtenka  Oaktepumil.  Ctpoenue
YKapUOTHYECKON KIETKHM. OCHOBHBIE OTJIMYUSA DPACTUTEIBHOW, XMBOTHOM H

IrpUOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAsl CTEHKA, TJIMKOKAIMKC, WX
¢byukumu. [Inazmatuueckas meMmOpana, e€ cBoiictBa u GpyHkuuu. L{utomnnasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: SHIOIIIA3MaTHUYECKas CETh
(BIC), ammapar T'ombmxu, gu3ocoMbl. [lolyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJIpUH, IacTuAbl. [IpoucxoaeHue MHUTOXOHAPUNA W IUIacTUA. Buibl
wiactua. HememOpaHHbIE OpraHouJbl KJIETKU: PUOOCOMBI, KIIETOYHBIN LIEHTP,

PCCHUYKH, KT'YTUKH. cDyHI(I_II/II/I OpPraHoOn 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynstopHblii 1LeHTp KieTku. CTpoeHue siapa: sifepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BEIIECTB B KIETKE

>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

4.1

O6men BemiecTB, WM MeTaOoiu3M. AccuMuisnus (IUlacTUYecKuil oOMEH) |
TUCCUMUIIALINSA (PHEPTreTHUeCKUii OOMEeH) — JBE CTOPOHBI €AMHOIO IMpoliecca
Mmetabonu3ma. Turmbel oOMeHa BelecTB: aBTOTPOGHBINH U rereporpodHslil. Poib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocunres. CBeroBas u TeMHOBas ¢a3bl porocuHTe3a. Peakiun porocunresa.
O¢pdexktuBHOCTH (poTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €rO
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XEeMOCHHTE3MpYIole OaKkTepuu. 3HaueHHEe XEMOCHHTe3a JUis

JKA3HU HaA 3eMiie

4.3

DHepreTuyeckuii OOMEH B KJETKe. PaciieruieHue BeIeCTB, BBIACICHHE W
AaKKyMyJIMpOBaHHE »SHEPrud B KIETKE. OTambl HHEPreTHUYEcKOro oOMeHa.
['muxonu3. bpoxkenne u ero Buabl. KucnoponHoe okucieHue, WU KIETOYHOE

neixanne. DPHEeKTUBHOCTh YHEPTETUYECKOT0 0OMEHa

4.4

Peakun marpuyHoro cuntesa. ['enernueckas nabopmanus u JJHK. Peanuzanus

TeHEeTUYeCKO WHpopManuu B KIeTKe. ['eHeTHYeckuii KOJ M €ro CBOICTBa.




Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancmsaums — OuocunTes Oernka.

KonupoBanue amuHokucnot. Pois pubocom B 6uocunTese Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hnm pacTeHHi, J>KUBOTHBIX M YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurens CIINda.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

PaszmHuoxenune n HHAWBHUIYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

Knetounslii WK, WIM KU3HEHHBIA IMKI KIeTKU. MHTepdaza u MHUTO3.
[Tpoueccrl, mporekaromue B uHTepdasze. Permkamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL
JunnouaHbpli W TAUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uronoruyecknue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAJbHOTO pPa3BUTHUSA
OpraHU3MOB.

Henenne xierku — muto3. Cragum mwurosa. [Ipoueccel, mpoucxondiue Ha

Pa3HBIX CTAAUAX MUTO34A. buonormyeckuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHMsI OpraHu3MOB: Oecronoe M mosnoBoe. Buasl Gecnosoro
pPasMHOKEHUs: JIeJICHHE HaJBOE, ITIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropoobOpa3oBaHue, BEreTaTuBHOE Pa3MHOMKECHHE. HckyccTBeHHOE

KIIOHHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKIIUN

5.3

[TonoBoe pa3MHOKEHNUE, €70 OTIINYUS OT OECIIONOrO.
Meiio3. Craguu wMeiio3za. [lporecchl, mpoucxoAsiie Ha CTaausIX Meio3a.
IToBenenne xpomocom B Meiro3ze. Kpoccunrosep. buonornuecknii cMbica U

3HaYeHHE MeHo3a

5.4

["ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loJ0BBIE
JKeJe3bl: CEMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX KIETOK —
ramert (CrepMaTo30uj, SHUIeKIIeTKa) — cepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30u0B. OmtogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPHOHATBHOTO Pa3BUTHUSA Y TO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisainus, opranoreHes. IloctamOpuonansHoe pa3BuTHE. THITBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYuHO4YHOe). BrusHue
Cpelibl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CLIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHuid. OHTOreHe3 1BETKOBOI'O pACTEHUA: CTPOCHUE CEMEHH,

CTaauM pa3BUTHUA

HaCJIeIICTBeHHOCTB U UBMCHYUBOCTb OPTraHN3MOB




6.1

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BUTHS reHETHKU. Bkiaa poccuiickux
U 3apyOexHBIX YY€HBIX B pa3BUTHE TEHETUKU. METolbl T'€HETUKU
(ruOpUAOTOTUUECKHIHA, LUTOT€HETUYECKUI, MOJICKYJISIPHO-T€HETHYECKUH ).
OcHoBHbBIE TeHETHYECKUE NMOHATUA. ['eHeThyeckass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHbIe ['. Menpaenem.
Mounoru0OpunHoe ckpenyBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB TEPBOrO
nokoneHus. [lpaBuiio JOMUHHpOBaHUA. 3aKOH pacIUEIUIEHUs IPU3HAKOB.
I'mnoresa unctorsl ramer. [loJIHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JluruOpuHoe CKpellMBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHHS MPH3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JUTHOPUIHOIO CKpEIIMBAHMS. AHAJIU3UPYIOIIEe
cKpelmuBaHue.  lcnonp3oBaHME — AQHAIM3UPYIOUIETO  CKPELUMBAHMS — JJIA

OTIpeIeJIeHNs] TEHOTUIIA OCOOH

6.3

CuemnnenHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuersieHHOMY
HACJIEOBAaHUIO TIeHOB. HapymieHuwe cremieHuss TEeHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHAasl TEOpusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE ONPEIENICHHE I0oJIa. AyTOCOMBI M IIOJOBBIE
XpoMocoMbl. ['oMorameTHble M reTreporaMmeTHbie opraHu3Mbl. HacnepoBanue

MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

HN3menunBocTh. BUIBl M3MEHUMBOCTH: HEHACIEACTBEHHAs WM HAaCIEIICTBEHHAs.
Pone  cpenpl B HEHACIHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psii ¥ BapuUallMOHHAS
kpuBagd. Hopma peakuun npu3Haka. KoJanyecTBEHHbIE W KA4E€CTBEHHbBIC

IMMPU3HAKH 1 UX HOPpMaA pCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHNUBOCTHU

6.5

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 U TOJOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMoOHHAass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYMHBI MyTaluid. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSAI0B B HaciaeACTBEHHOH u3menunBocty H.U.

BasuioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'E€HETUKU
YeJioBeKa: reHEealOrn4eCcKui, OJIM3HEIIOBBIA, UTOT€HETUYECKUA,
OMOXWMUYECKHM, MOJCKYJSIpHO-TeHETHYeCKU. CoOBpeMEHHOE OIpee/ICHHE
TE€HOTHINA: MTOJIHOT€HOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
noMonipio IIl[P-ananu3a. HacimemcrBeHHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
0one3Hu, 0OJIE3HU C HACIEACTBEHHON MPEIpacloioKeHHOCThIO, XPOMOCOMHBIE

6one3snu. Comaruueckue W TeHEpaTUBHble MyTanuu. [IpUHLUIBI 370pOBOTO




o0pa3a JKW3HHM, JAMArHOCTUKM, MPOQWIAKTUKA W JIEUYEHHs] TEeHeTHYECKHX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKON

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00JIeBaHUM YeIOBEKa

CCJ’ICKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W MpoIecC. 3apOoKIEHUE CEIeKUUH U JTOMECTHUKAIIMS.
Yyenne H.M. BaBuioBa 0 M[eHTpax MNPOUCXOXKIEHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHui. LleHTpbl MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. CopT,

110po/ia, ITaMM

7.2

CoBpeMeHHBIE METOJbI CeJIeKIMU. MaccoBblii U WHIUBUAYAIbHBIA OTOOpPHI B
CEJICKIIMM pacTeHUH M KUBOTHBIX. OlleHKa JKcTepbepa. biu3kopoacTBeHHOE
ckpeuuBanne — WHOpuauHr. Yucrtas nuaus. CKpeUMBaHME YHUCTBHIX JIMHHUM.
I'eteposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelrBaHue — ayTOPHIMHT.
Otpanénnas rulpuamzanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJly4eHUE TOJUIUIONAOB. JOCTH)KEHUSI CENEeKIIMH PACTeHUM, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

7.3

buotexHosorus kak oTpacib IPOU3BOACTBA. ['€HHAs WHXKEHEpUs. TaIbl
co3manust pexomOunantHoi J[HK wu Tpancrenneix opranmsmoB. Knetounas
nHxkeHepuss.  Knertounesle  KyJabTypbl.  MHKpOKIOHAIbHOE  PAa3MHOKEHHE
pacrenuii. KioHupoBaHWE  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYecKHe MU dTudeckue mpobdinembl. MO — reHeTHyecku

MO,Z[I/I(I)I/II_[I/IpOBaHHHC OpraHu3Mbl

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

DBOJIOMUOHHAS OUOIOTUs

1.1

OBOJIIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  3BoMoLMU.  [laneoHToNOrMUYECKHE:  MOCIIENOBATENIBHOCTD
MOSIBJICHHUS BHJIOB B MAJEOHTOJOTMYECKOW JIETONHUCH, NEePeXOaHble (HOPMBI.
Buoreorpaduyeckue: cxonctBo u paziauuve ¢ayH u  (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pYJUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0ONMYEeCKHX MyTell y Bcex

OpPraHu3MOB




1.2

OpomouronHass teopus Y. [apBuna. [Ipeamochbliku — BO3HUKHOBEHHS
JapBUHU3MA. [[BIKyIIME CUJIBI HBOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE MPU OTPAaHUYECHHOCTH PECYPCOB, HEOMpeaeaEHHAsS U3MEHYMBOCTD,

0oprba 3a CcyIlIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopust sBomtound (CTD) U OCHOBHbIE €€ TIOJIOKECHHS.

MukposBomtorys. [Tonmynsamnus Kak eIMHULIA BUIA U SBOJIOIUN

14

JBmwxymue cuibl ((pakTopbl) SBONIOLMU BUIOB B Hpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAS HM3MEHYMBOCTb. llomyssiliMOHHBIE BOJIHBI M Apeid
reHoB. M3omsnus u murpanus. ECTeCTBEHHBI 0TOOP — HampaBIsIOmuil (hakTop
3BOTIOIUU. POPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB KakK pe3yibTar dBoitonuu. I[Ipumepsr
npucrnoco0IeHni y opranu3MoB. ApoMop(o3bl U UAHOAANTALIUH.

Bun u Bunoo6pasosanue. Kpurepun Bujga. OCHOBHbIE (POPMBI BU1000pa30BaHMUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MakposBomrorisi.  Dopmbl  dBoNMOLMHU:  (DUIIeTHYECKas,  JHBEpPreHTHas,

KOHBCPICHTHAA, IapajljICJIbHAs. HCO6paTI/IMOCTL 9BOJIIOIIMH

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HaA 3emite

2.1

JlonayuHble MpeACTaBICHUS O 3apOKICHHUM >KU3HH. HaydHble THIIOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emie: abuoreHe3 M MaHCHEpMUs. XUMHUYECKas
ABOJIIOLIMS. DKCIIEPUMEHTAILHOE MOJATBEP)K/IEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble sTanbl Ouosiorndeckoil sBomtoruu. I'mnoreza PHK-mmpa. IlepBeie

KJICTKU U UX 3BOJIIOIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emse mo spam u mepuojaMm. Karapxein. Apxeickas u
npoTepo3oiickas apbl. [lameos3oiickas spa u €€ mnepuoabl: KeMOPHICKHIA,
OPJIOBUKCKHM, CUIyPUHUCKUH, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKHIA.
Me3so30iicKas 3pa 1 €€ epUuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHozolickass 9pa W €€ mepuoabl:  NaJCOreHOBBI,  HEOTCHOBBIM,
AQHTPOIIOICHOBBIM. XAapaKTepUCTUKA KIUMara W TE€OJOTMYECKHX IIPOLIECCOB.
OcHOBHBIE ATalbl IBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHUM M KUBOTHBIX. llosBiIeHuWe, pacuBeT M BBIMHUPAHHME TIPYII KUBBIX

OpPraHu3MOB

2.3

CucremMa OpraHm4eckoro Mupa Kak OTpaxeHue -HBOJOUUU. (OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

2.4

OBonronusl 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue IpencTaBIEHHUH O

MIPOMCXOKICHUH dYelloBeKa. MeTonpl M3ydeHus aHTporioreHe3a. CXOACTBA H




pa3ianuurs 4eloBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YEeTIOBEKa.
JBuxymme cuibl (hakTopsl) aHTpornorene3a. HacneacTBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUMA

TpY/Zla, MBIIICHUE, PEYb

2.5

OCHOBHBIE CTaIUWM M BETBU SBOJIOLMHM YEJIOBEKA: AaBCTPAIONMUTEKH, YeaoBek
yMenbid, YemoBek mnpsAMoxoAsuuid, YenoBek HeaHAEpTAIbCKHM, YemoBek
pa3ymHbId. Haxonku MCKOMaeMbIX OCTAHKOB, BpPEMs CYIIECTBOBAHUS, O00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOIO M0O3ra, 00pa3 >KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BPOIECOMIHAs (€BpaszuiicKasi),
HErpo-aBCcTpalonIHasl (3KBaTopuanbHasi), MOHTI'OJIOUAHAs (a3uarcko-
amMepuKaHcKast). UepTsl MPUCIOCOOICHHOCTH IPEICTaBUTENICH YeTOBEYECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EnuncTBO yenmoBedyeckux pac. KpI/ITI/IKa pacu3ma

Opranu3Mbl U OKpYy>Karolas cpeia

3.1

OKojorusi Kak Hayka. 3aJaud U paslieibl 3KOJOTruu. MeTolbl 3KOJIOIMYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MUpoBo33penue. Cpeapl 0OUTaHUSI OPraHU3MOB:

BOOHAA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Knaccupukanus — skomorndeckux — (pakTopos:
abuoTHYeckre, OMOTHYECKHME U aHTponoreHHnle. JlelWcTBHE HKOJIOTHYECKUX

(akTOpPOB Ha OpPraHU3MbI

3.3

AbGuoTtnueckue (hakTopel: CBET, TEMIlEpaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[IpucnocoOnenust opraHu3MoOB K  JEHCTBHIO aOMOTHYECKHX  (AKTOpPOB.

buonornyeckue PUTMBI

3.4

buotnueckue ¢akTopbl. Bumbl OMOTHYECKMX B3aMMOJCUCTBHI: KOHKYpPEHIIHSI,
XUIIHAYECTBO, Tapa3UTU3M, MYyTyalu3M, KOMMEHCAIN3M (HAaXJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAINU3M, HEUTpanu3M. 3HA4YeHHE  OWOTHYECKUX

B3aUMOACUCTBUM IS CYHICCTBOBAHUA OPTraHU3MOB B ITPUPOIHBIX COO6IJ_ICCTBE[X

3.5

IKOJIOTHIECKHUE XapaKTECPUCTHUKHU MOMMyJIANH. OCHOBHEIE IIOKa3aTCiIn
nomyJmuu: 4YUCJICHHOCTb, INNIOTHOCTL, POXKIAAEMOCTb, CMCPTHOCTH, IMPUPOCT,

Murpanus. J[MHaMuKa YMCIEHHOCTH MONYJIALNY U €€ Perysinus

Coo011ecTBa ¥ DKOJIOTHUECKHE CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumasl-momuHanTel. CBsI3M B

OHOIIEHO3€E

4.2

Dxoyiorudeckue cucrteMbl  (3kocuctembl). [loHarme 00 dKocucTeMe W




ouoreonieHo3e. DYHKIMOHAIBHBIE KOMITIOHEHTHI JKOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BEIIECTB U ITOTOK 3HEPTUH B DKOCUCTEME.
Tpoduueckue (nUIIEBbIE) YPOBHU O3KOCUCTEMBI. [IWIeBbIe IleMM H CETH.
OcCHOBHBIE TIOKa3aTelId 3KOCHCTEMbI: OuMoMacca, MPOIYKLHsS. DKOJIOTHUYECKUE
NUPaMUIbI:  TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:

YCTOMYHUBOCTb, CaMOperysius, pazsurue. CyKieccus

4.3

[Ipupoansie 3x0cHcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMNHOIO WIIU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOTE€HHBIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMsl.
Bbuonoruueckoe n X031HCTBEHHOE 3HAYEHNE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopasHooOpazue kak (¢dakrTop ycroiumBocTH dKocucteM. CoxpaHeHHE

OHOJIOrUYecKOro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Oumocdepe. ['panumbl, cocTaB M CTpyKTypa
o6uoctepsl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouochepbl Kak
rio0anbHON 3KOcHCTeMbl. J[MHamMuuyeckoe paBHOBecMe W oOpaTHasi CBS3b B
6uocdepe. KpyroBopoTel BemecTB U OHOI€OXMMHUYECKHE LHUKIBI SJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouocdepe 3emun. AHTpONOreHHbIe M3MEHEHHs B Ouocdepe.
I'moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAILHOTO  YIPABJICHUS TNPUPOJAHBIMH  pecypcaMd U HUX

HCIIOJIBb30BaHUC. I[OCTI/I)KeHI/I}I OHOJIOTHH U OXpaHa IMMpUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosorus. 10 xnacc. [Taceunuk B.B., Kamenckuit A.A., Py6moB A.M. u np.;
[Tox penaxumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsemienne»

 buonorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o0miectBo «M3aaTenbeTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

1.B.C.PoxiioB. TemaTudeckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX
paboT. buonorus. 10 kmacc. Mockga 2014r.

2. O.I1.lynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECTHI,
pa3HOypOBHEBBIE 3aanus. Boarorpana: Yuurens, 2012r

3. H.A.bornanoB. KoHTpoJIbHO-H3MepUTENbHBIE MaTepUaIbl. bruonorus 10
kinacc. ®I'OC. Mocksa. Bako, 2016r.

4. A.A.Kupunenko. buonorus. Paznen «9Boitonusi OpraHuyeCcKoro Mupa.
Teopusi, TpeHrpOBOUHBIE 3a1anus. Jleruon, 2016r.

5. A.A Kupunenko. buonorus. Pazaen «I'enetukay. Bee Tumel 3aaad.
TpenupoBouHas Terpaasb. Jlernon, 2016r

6. C.1.KonecuukoB. buosorus. Paznen «9konorus». Teopus,



TPEHUPOBOYHBIC 3a/1aHus. Jlernon, 2016r.

7. B.C.PoxsnoB. Tematuueckuii 1 UTOTOBBI KOHTPOJIb. COOPHUK
poBepoUHbIX padoT. buosorus. 11 knacc. Mocka 2014r.

8. IlIsenoB. buosorus. O6mas o6uonorusa 10-11 knacesl. Mockaa.
Hpoda.2012r.

9. H.A.bornanoB KoHTpoJsibHO-U3MepUTENbHBIE MaTepualibl. buonorus 11

knacc. PI'OC. Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
1. «Enunas xomnekuus Luppossix OOpa3oBaTenbHbIX PecypcoBy

(http://schoolcollection.edu.ru/).

N

. https://resh.edu.ru/subject/5/

w

. http://ebio.ru/ - Dnexrponnsiii yueOHuK «broTOTHsD».

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenune kneTox

o1

. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

(o)}

. http://evolution2.narod.ru/index.htm - sBosrorus

\l

. http://nrc.edu.ru/est/r4/ - uomoruyeckas KapTuHa MHpa

oo

. http://planete-zemlya.ru/ - Tlnanera 3emis

(o)

. http://ecologysite.narod.ru/index.html - skonorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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