


HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEeIEICHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpKAHUS Y4yeOHOro IMpeameTa
«buonorusi» coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cneruuke Onosoruu, €€ 3HaYCHUHN B MTO3HAHUH KUBOU MPUPOJIBI U 00ECIICUCHNUN
CYILIECTBOBAaHMS 4esjoBedecKkoro ooOmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIMIMXCS CpPelCTBaAaMU
yueOHoro mnpeaMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUSI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA 00pa30BaTEILHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmnporpaMmMme mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NEeATEeTbHOCTH/Y4EOHBIX JEUCTBUM OOY4YaIOIMIMXCS 10 OCBOCHHMIO COJACpIKaAHUSA
OMOJOrNYECKOr0 00pa30BaHMsI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWu, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJIEHO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOMN KU3HM JUISI PEIICHUS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TPO(HUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMI YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 0o0ocHOBaHUS 9KOJIOTUYECKU
IEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiam3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKJIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMsI, KOTopas mpeamnojaraetT ¢GopMUpOBaHHE Yy  OOydYaromuXCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, PAacIIUpseT U 0000IIaeT 3HAHUSA O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIECHHSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHWsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6uonsoruu odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WMHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHM Y4eOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IMOBCEIHEBHOM
KU3HU U TpaKTHUecKol aestenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJaJicHUE  OOyYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra © IPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
ypOBHE 00€CTIIeYMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHHE OOYYAIOITUMHUCS CHUCTEMbl 3HAHMK O OMOJOTHMYECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CAYKaIIUX OCHOBOM
11 (OpMUPOBaHUSI MPEICTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJOB K M3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaronmxcs oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3yYEeHUH OMOJIOTHH;

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

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obpaszoBanus «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUYHbIE IPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykaMmu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl O3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTOoIbl MO3HAHUSI )KUBON TTPUPOJIBIY.

JlaGopaTopHblie  NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKU ), OMOCEpHBIA.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEPAJIbHBIX BelIeCTB B KkieTke. l[lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GyHKIIUU OEJKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. ButamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne nu ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kinetku: JIIC, ammapat Ionbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxneHue MUTOXOHApHM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEeKyJbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAbD, «JIMIuasD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopaTopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00JIu3M. ACCUMWIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiil. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KucCIOpogHOE OKHUCIEHHWE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHpopManuu B KIETKE. | @HETHMYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HN — BUpYChl. ictopust oTkpsiTust Bupycos (/1. H.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHEHHs BUPYCHBIX 3a00ICBaHHIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUpOBaHUE reHay, «CuHTe3 O6enkay, «I eHeTH4YecKuil Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrnyeckue OCHOBBI PAa3MHOKEHHUS UM  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JUJIS CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOINOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MENOo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBbie >kene3bl: CEeMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CIHEepMaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U cHepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHE3). OMOpHMOHANIBHOE  pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpynsiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4yesioBeKka», « OCHOBHBIC CTaUM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHs T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHaenem.
MonoruOpuiHOe CKpelIMBaHUEe. 3aKOH €JIWHO0-00pa3us TUOPHIOB IIEPBOTO
nokoyieHus. IIpaBuino JOMHHUPOBAaHMS. 3aKOH PACUICIUICHUSI MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HENMOTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpeumpane. Mcrnoap30BaHue aHATU3UPYIOIIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTHU. [ eHeTHYeCKnE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OomMoOramMeTrHsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, wiM TreHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TE€HETUUECKUN. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUs YEJIOBEKA: TCHHBIC OOJIE3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00I€BaHU YEeI0BEKA.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAass OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpuaHoe  CKpellMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUEIUIEHHOrO0 ¢ 1monom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHUYMBOCTHY», «Moau(uKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

OOopynoBaHue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKAIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOT0oOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBbIM 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKLIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
cKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMIXKEHMsSI CENeKLUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTeXHOJIOTH Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersi: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmunpl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOrooOpasus
KYyJBTYPHBIX pacTeHui», «[lopoasl 1oMalHUX XKUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtnanéHnas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYyIBTYpHl H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHETIJIONOB TUKHUX (POPM U KYJIbTYpPHBIX
COPTOB pacTeHUi, repdbapuil «CenbCKOX03511ICTBEHHbBIE PACTECHUS.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHH PACTeHUHl H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOIHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo U paznuune Gayd v GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuMs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHN3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CUIIbI ABOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalMOHHbBIN
MpoIECC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0TOOp — HampaBasionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DPopMbl  IBOMIONUU:  (DuUIIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxkeHue OT HecleuuaTu3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JlemoHcTpanum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsH, KoyuleKus «lIpumepsl 3alIUTHBIX MPUCITIOCOOJIEHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenapartsl «Pa3Butue Hacexomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, myTtanuu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onucanve mpuCocOoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M HaHCIepMus. XUMHUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIOIUA.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo301ickas 3pa W €€ mnepuoAbl: MAJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0siBIIEHHE, paclIBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. Meroabsl H3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHON cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietrka», «CoBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBaue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKrue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUSI KAMEHHBIX OpYIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TeoXpoHOJoTHYecKas Ta0iuna, KoJuiekuus «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[TpakTrueckast padora Ne 1. «l3yueHne nckonaemMbix OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4uCIEHHOCTH MOMYJISILUU U €€ peryssus.

JdeMoHCTpaUu:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHHIN».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MpPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsizu B
OHMOLIEHO3E.

DKkoJjoruyeckne CcucTeMbl (dKocuctembl). [loHsiTHe 00 »dKOcHCTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYLEHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
YIOpPaBJICHHUS TMPUPOJHBIMU pecypcaMu M HX HCIHoJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanuu:

[Hoptpetsr: A. Ixk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabnuupel u cxembl: «llumeBble 1enu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JICWCTBUSA Ha IIpUpoAy», «BaxHeWme UCTOYHUKHU
3arpsi3HCHHS] BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKTophI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoAe».

O6opynoBanue: Mojaeb-anmukanus «Tunudable OMOIIEHO3bI», TepOapuit
«PactutenbHbIe coobImEecTBay, Komekun «buonenos», «Bpenurenn BakxHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
’KUBOTHBIX, MPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300paKeHUs OXPAHSIEMBIX BHJIOB
pacTeHui u JKUBOTHBI.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
BUOJIOTUN HA  BA30OBOM  YPOBHE CPEIHEI'O  OBHIET'O
OBPA30OBAHNMAL.

Cormacuo ®I'OC COO, ycraHaBiuBarOTCS TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOyYarOIMIMMUCS MporpaMM  cpefaHero oémero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX PE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPaXXIaHCKOM MJAECHTUYHOCTU — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACIICHUI0, HaJlWyuMe MOTHUBAllMM K OOydeHuio OuoJoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS HpeaMeTra «bHOJIOrusD) JOCTUTAKOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitckon ®denepaunu, npupoie U
OKPYKAIOIIEU CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNi OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXXEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTHU IEpE]
Ponunoi, ropaoctu 3a cBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTte OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI HWHAWBHUIYAJbHOTO H  KOJUIGKTHBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIHSIX, YIPOXKAIOIINX 30POBBIO M KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10t00ue;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

UHTEpEC K pa3NnyHbIM cdepaMm mpodhecCHoHATbHOW esTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHWE TJI00ATBHOTO XapakTepa IKOJOTUYECKUX MpoOIeM U TyTed X
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJieM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  NpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAax, OXpaHy BHJIOB,
aKOcucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJBTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKAloleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOIIeCTBa, B IO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [IJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJbTaThl OCBOEHHMS ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHbIC) O0IlIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeIOBaHUE,  HAONMIOJIEHHe,  HM3MEpPEHHe, OKCIEPUMEHT W APYTHX),
yHHUBEpCaJbHble YydeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
00yJaromuxcs HCIIOJIb30BATh OCBOCHHBIC MEXKIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaajaenue YHHUBEPCATbHBIMHU yueOHBIMHU NMO3HABATEJIbLHBLIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PAaCKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE PaCCYXXICHUS (MHIYKTUBHBIC, CTyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKke  MPOTUBOPEYUH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAVMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTallUU, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B YYE€OHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IJIs J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO OOJAcTH
KU3HEIEITeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpPEIarartb OPUTHMHAIBHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpEICTaBICHUSA
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMyeckod HHPOpMalUMe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUE 3HAaKW W CUMBOJBI, (HhOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUAMM:

1) o0menmne:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU TO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]a4M, YUYUTHIBATh MHTEPEChl U COIJIACOBAHHOCTh MO3ULIUNA JAPYTUX YYaCTHUKOB
JIAaJioTa WK TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJAJI€Th PA3IMYHBIMM CHOCOOAMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JIesITeJIbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBAa KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUMH,



pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh PpPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NPOOJIEM U UX
pelIeHns B )KU3HCHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIIMPATh PaMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JieNiaTh OCO3HaHHBIM BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMH B
pa3HbIX 00JIACTSAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHUH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TIpU AaHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, UHTEPIPETAIUHN U
npeoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO r0JIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUICKHX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IMpeBpallcHUE
HHEpPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBas OpraHU3alusl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus W IMpPOBEACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE MOJIYYEHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBPAICHUSI dHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DHEpPreThueckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS IS OOBSICHEHHS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHON cpefe, MOHMMaHWe HEOOXOAMMOCTH WCIIOJIB30BAHUS JIOCTIKEHUN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIECIOBAaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHbIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIC COOOIICHUS,
000011ast 6MoJIOTHYEecCKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OWOJIOTHU B CHCTEME HAYIHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA TSI PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJECpKaHUE OWOJOTMYECKUX TEPMUHOB WM TOHSATHI:
BU/I, TIOMYJISAINSI, TeHOMOHI, DBOJIOIHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYLEHThI, I[eNd IUTaAHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



YMEHHE WH3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HAaNpaBICHUWA WU
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
ONHMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHHI, OpraHu3alus U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYECHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUNA U 3aKOHOB, YMECHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMSs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTHMYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYKaroLIei
OPUPOJIHON cpese, MOHMMAaHUE HEOOXOIMMOCTH HCIOJb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl PAlMOHAIBHOTO MPUPOI0IO0JIb30BAHUS;

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

YMEHUE BBIMOJHATh JTA0OpATOpHBIC M TpaKkTUYecKue paboThl, COOII0IATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTD KJIETKH 6 bubmmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomIONHOHHAs OHONOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa HOK
P ' https:/m.edso0.ru/863¢6122
METO/IOB IPU U3YYEHUH
OMOJOTHYECKIX 0OBEKTOBY
3 buonoruueckne cucTemsl, TPOILECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctas KiIeTku. Bona u | bubmuorexa [JOK
MHUHEpPaJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITIH. L0CTaB H CTPOCHUE DEITKOB https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaTUTHYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»
bubmuoreka [JOK
7 Yroesone!. Jiummpt ! https://m.edso00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnunorexa [IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas sKuBast
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHnas padota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHUKpOTIpEIapaTax u ux
OTIUCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wi METab0JIU3M hitps-//m.cdsoo.rw/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemOCHHTES https://m.eds0o.ru/863e7¢98
. bubmuorexa [JOK
14 JHepreTHuecKHii oOMmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bubmuoreka [JOK
17 Tpancyinmus — GuockHTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHHS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoB https://m.edsoo.ru/863e8436
” 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 §e3aBHI():H§40r0 HaI::HL: OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
Ne 5 «I3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edso0o.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEIapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTb. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psAJlia U
BAPUAILMOHHON KPUBON»

HacnencrBenHas ”3MEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpErapaTax»

30 ['eneTuka yenoBeka 1 bubmorera [JOK

https://m.edso00.ru/863e8d78
PesepBHsiit ypok. O6006111€HNE TTO

31 TeMe «HacaeacTBeHHOCTh U 1

M3MEHYMBOCTH OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxrudeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUHA https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLHs ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.edsoo0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOTHIEeCKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennsIit 0TOOp U €10 GOopMBI 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEILHOTO XapaKTepay
g Hanpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

https://m.edsoo.ru/863e9cle




9 HeoOpatumocTs 3BoIOLMN
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIMaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnoreka [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIOTreHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOJIIOINHA
YelioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaca?2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pPa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHSI KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmuoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHnas padora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIUKA pa3HBIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. Bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
KOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa HOK

o6uochepsl

https://m.edsoo.ru/863ebd 16




32 UYenoseuecTBo B Omochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa ¥ 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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