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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pE3yNbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAHMS UeJIOBEeUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu Aa€T MpeacTaBiICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKHM 00pa3oBaTeNIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEM 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3y4YE€HHUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMHpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeCO00pa3HOro0 TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENbHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJIEHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
yueOHoro mpenMera «buosorusy MpoaUKTOBAHO HEOOXOIMMOCTBIO 0OecreueHus



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYarOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJOTMYECKOTO MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ouonmoruu odecneynBaeT yciaoBHs Ui (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpAallMi OWOJIOTMYECKUX 3HAHUHU C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpEIEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOT0O B Iporpamme Io
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIuecs: JOJDKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPY’KArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
KHU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 1711 (POpMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKkTypupoBaHHe cOAepX aHUs Y4YEeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOUINE COAEPKATEIbHbIE TUHNN: «brosnorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITIOJIB30BaTh ATU 3HAHWS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxkeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIMINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YyHKIHOHAIbHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IOJYYECHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEITOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOMIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUSI;

MIPUMCHEHHUE MMPUOOPETEHHBIX 3HAHUK U YMEHHUM B MOBCEIHEBHOM JKM3HU JIJIS
OLICHKH IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTEIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTOo bl MO3HAHUSI )KUBON TTPUPOJIBD».

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKU ), OMOC(EpHBIA.

JdeMoHCTpanuu:

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

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJIETKH.

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

OyHKIMM BOABI U MHUHEPAIBHBIX BelleCTB B kieTke. llommepxanue
OCMOTHYECKOro OasaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKUIMU OENKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK MCTOYHUKOB YHEPTUU.

HyknennoBesie kucinotel: JHK u PHK. Hykineotnasl — MoHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne n ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOACHCTBUS
ujeil ¥ PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

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

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHMsI MpOoKapuoTHueckoil kietrku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OnHomeMOpanHble opraHoubl kietku: OIIC, ammapat Ionbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1iactun. Bunel mmactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: suepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIETKE.

JlemoncTpanum:

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

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX JOJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

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

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
ONHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BemIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil nHopmanuu B KiIeTKe. ['eHEeTWYeCKUd KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoxaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetku — muto3. Ctaaum murtoza. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U moyioBoe. Busl Oecrnonoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTagusiX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES3.
OcoOeHHOCTH CTpOeHUsl SULEKJIETOK M crepMaro3ousioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meriosy, «IIpsMoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIEKONUTAOIINUX U
yenoBekay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmaTto30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTatomero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alnIuInKauus «/legeHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHnume muTO3a B KJIETKAX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HaciieAcTBeHHOCTh 1 U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. lctopus pa3Buths reHeTUKU. Poib nuroiaorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTUsA. [ eHeTnYeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuHoe CKpelMBaHHe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanue. Mcrnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbL. ['omorametrHele M reTreporaMeTHeie OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapyuallioOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOMU
M3MEHYMBOCTUA. MyTaIimoHHass MN3MEHUMBOCTh. Kitaccudukarnust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpuyuHbl MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE OINIPENICIICHHE r€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUYEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE HM  €ro
[UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpeHIuBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMYecKue KapTbl pacCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMkKa moiyia», «3aKOHOMEPHOCTHU HAacCJedOBaHUA,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmoHHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInkamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmnoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIMBAHUS Y AP030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Jpo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTIOMECTHKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHUuM. LIeHTpbI NPOHUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. CoOpr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bBIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otnanéunas rubpummuzanuss u e€ ycnexu. VIcKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJMIUIOUIOB. JIOCTMIKEHHs CENEKIUU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTEeXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennnix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /JI. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTphl MPOMCXOXKIACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEexHOMOTHMY, «KileTouHbIe KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AKCTBO, JabOOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa »BoMOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznnune GayH u GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHIIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpPEENEHHAs] W3MEHUYUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymsius kak eIMHUIA BUAA W DBOJIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3od1us u Murpanus.

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUUHU. [Ipumepsl
PUCHIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UIHO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE  (OPMBI
BU1I000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUIIeTUYECKas, JTUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



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

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHnHas
U3MEHUYHUBOCTE», «Apomopdo3by, «Wmnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O06opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUTOMOB M CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCITOCOOJICHUN Y
KUBOTHBIX», MOJIENIb «OCHOBHBIC HAIIPABJICHUS BOJIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, koiekiusi «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTarud (GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue mpucnocoO0JECHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBbie KIETKM W HX 3BOJIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxoasmumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro wMmupa», «PacturenpHas kineTtka», <«OKHBOTHas — KIETKa»,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  IpPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moanm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mmynsiku  «l[lpoucxoxkaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, Kouiekuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHue OWOTHYECKUX B3aUMOJIEHCTBHI JUIsl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsund. OCHOBHBIE IIOKAa3aTENH
NOMYJISIMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcIeHHOCTH MOIMYJISIIUA U €€ Peryssuus.

JemoncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupomnsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

DOkojyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [lWimeBbie 1M U CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMujibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o omochepe. ['panuiier, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero (QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKHE IUKJIIBI 3JIEMEHTOB (yTiiepoaa,
a3ota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMan. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUu:

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

Tabnuiel u cxembl: «llumeBsle nenu», «buoIeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JCWCTBHAS Ha NOpPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaKHEMIIass COCTaBIISIONIAS
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢ dexT», «DakTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacripoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojenb-anmukamnus « TUnudHble OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUTraroTCs B
€AUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpAa3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApILIEMY MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HACIEIUI0 U
TPpAAULIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, npupoie u
OKPY KaIOIIEN Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA W OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TIO3HABAaTEIBHBIX W HCCJICNOBATCILCKUX 3a7a4, YBAKHUTEILHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYda, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLUOHAIBHOIO 0J1ArONOJTyYHS:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TNUTaHWE, COOJIFOJICHHE TUITMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IIEHHOCTHM TPaBUJ UHAMBUIYyAJIbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaM mpodeccCHoHATbHOW e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TIOCIEICTBUN 7St
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TJIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOITHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHICCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JIETEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUST 00 OKPYXaIoIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIeCTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEMOi
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHU,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKJIOUYEHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHUe, HKCIEPUMEHT H  JAPYIHX),
yHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaoIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMbl CPEJHETO OOIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBePCAJIbHbBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM NTPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaIIUU, 000OIICHUS), PACKPBIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSITUSMH);

ONpEeNeNATh LENU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJbTAThI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa LIS IpeICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUH JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOIAUTh apTYMEHTHI JIsl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJYYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIE€JIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE YIEOHOTO
nocoOusl, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upoBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ouonornyecko HHPOpMaLUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (OPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCyXkaaemoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEILHO BBHITIOJHEHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa W KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pPa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0sA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynbTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jIMUYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUs y4ueOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBasi OpraHu3alus )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEnpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKJIEHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXIY HCCIEIYyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HH C LEJbl0 o0ecreyeHus: 0e30MaCHOCTH CBOEro 3J0pOBbS M 3J0POBBS
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOMU OHoI0ruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M TIPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MAaccOBOW MH(pOpPMAalLMU, HAYYHO-OMYJISIPHbIE
MaTepuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ast 6MoJIOTHYecKy0 UH(POPMAIUIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIOLMS, ABIKYIIHNE CUIIbI ((haKTOPbI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThl, e IUTaHu,
AKOJIOTHYECKas pamua, OMoTreoreHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUH U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUHU: HAOJ0/IEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HWCCICIyEeMbIMH BEIMUYMHAMU, OOBSICHEHHE IMOJYYECHHBIX
pE3yIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B SKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTrOBOPOTAa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXaIOIUX JOEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUIN
COBPEMEHHOW OMOJIOTUH /ISl PallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/1aud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMaxX (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKHe padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIHUIO;

yMEHUE CO3/laBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mast 6noorHuecKyr0 HHGOPMAIUIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB H TeEM nuppoBLIe
Ne o/ P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
b K
buonorus kak Hayka 2 0.5 0.5 nomotexa O
https://m.edsoo.ru/7f41¢292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
X % 8 0.5 1
MMUYECKHI COCTaB U CTPOCHHE KIICTKU hitps://m.cdsoo.ru/ 7416292
bu6nmorexa LIOK
X 6 0.5
HBHCACATCILHOCTE IICTRH https://m.edsoo.ru/7f41¢292
PazMHOXeHUE 1 HTHANBUAYATEHOE Pa3BUTHE 5 0.5 | bu6nmorexa LIOK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 2 0.5 15 bubmmoteka IIOK
OpraHU3MOB ’ ' https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI 3 0.5 bubnuotexa [JOK
OMOTEXHOJIOTHUHI ' https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
b K
1 DBOIIOIUOHHAST OMOIOTHS 9 1 noamotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpYIKaroIas cpeaa 5 1 bubmorexa HOK
P Py B pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 hitps//m.cdsoo.ru/Tf4 1ecT4
bu6mmoteka IIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE

undposbie

Nen/m Tema ypoka Konrtpoabusie IIpakTnueckue p

Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI

pecypchl
bu6mmoreka [IOK

1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

) [IpakTrueckast padora Ne 1 | 0.5 0.5 bubnnorexa [HOK
«/cnosp30BaHue pa3audHbIX METOIOB IIPU ' https://m.eds00.ru/863e6122
W3YYEHUU OMOJOTHYECKUX O0BHEKTOBY

3 buonoruueckne cucTeMsl, TPOLECCH U UX | bubnnorexa [JOK
A3y4YeHHE https://m.edsoo.ru/863e6564

4 XUMHUYECKUN COCTaB KIIeTKU. Boma u | bu6mmoreka [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e

bu6mmoreka [IOK
5 b .C 0 1
CIIEH. SOCTAR H CTPOCHHE DElkon https://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHast pabora Ne 1
6 «3yyeHune KaTaauTUYeCKON aKTUBHOCTH 1 0.5 bubmmorexa [OK
Y ' https://m.edsoo.ru/8636b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTasasbl)»

7 Yraeponsl. JIunuas: 1 Eubmorexa IIOK
https://m.edso0.ru/863e6870
bubmuoreka [JOK

8 H .ATO 1

YIICHHOBHIC KHCIIOTE! https://m.edsoo.ru/863e6d5c




HCTOpI/IH 1 METOAbI U3YUYCHHS KIICTKH.

bu6mmoreka [IOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg CUCTEMA 0.5
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «3yueHue bubnnoreka [HOK
11 CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpuOOB U OaKkTepuil MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKPOTIPEIapaTax M UX OIHCAHUE)
b K
12 OO0OMeH BelIecTB MM META00JIU3M nomorexa HO
https://m.edso00.ru/863e766¢
13 dotocuHTE3. XEMOCHHTE3 bubmmorera [TOK
https://m.edsoo.ru/863e7c¢98
bu6mmoreka [IOK
14 9 i1 00
HEPTCTHHACCIIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKIT KICTKHU. [leJIeHue KICTKH.
Murtos. JJaboparopHas pabota Ne 3
15 «HaOmroenne MuTo3a B KJIIETKAX KOHUYHKA 0.5 bubmorexa LOK
a ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTtes 6enka. Peakins MaTpuyHOTO bubnuoteka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmorexa [IOK
17 T —0 o 0.5
pancAIA MOCHHTES bejka https://m.edsoo0.ru/863e796¢e
bu6mmorexa [IOK
18 H —
CKIICTOUHEIC (POPMBI KH3HH — BUPYChl https://m.eds00.ru/863¢7540
bubmuorexa [JOK
19 PopMBI pa3MHOKEHUS OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bu6mmoreka [IOK




https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U PA3BUTHE TOJIOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHast pabora Ne

bu6mmoreka [IOK

21 4 «M3y4yeHue cTpoeHus NOJOBBIX KJIETOK Ha 05 https://m.edsoo.ru/863e81b6

TOTOBBIX MUKPOTMpPETapaTax»
bu6mmoreka [IOK

22 NHnuBuayansHOE pa3BUTHE OPraHU3MOB 0.5 hitps+//m.edsoo.ru/863¢8436

3 ['eneTnka — Hayka O HaCJleICTBEHHOCTH U bubnunoreka [JOK
W3MEHYUBOCTHA https://m.edsoo0.ru/863e86{2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. bubnuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edsoo.ru/863e8878

)5 JurubpuaHoe cKpenBanue. 3aKoH bubnnorexa [HOK
HE3aBUCUMOI'0 HACJIENOBAHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE Hacae10BaHUE MPU3HAKOB.

JlabopaTtopHas pabota Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO 1 0.5 bubmmorexa [TOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITHI
Ha TOTOBBIX MHUKpOIIperapaTax»

7 I'enetuka nona. HacnegoBanue npu3HaKkos, bubnnorexa [JOK
CLEIUIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3smenunBocTs. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

28 N3yuenne MoauQuKaimoHHON 0.5 bubmnorexa LIOK

https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, MIOCTPOCHUE BAPUALIMOHHOTO
psia U BapualluOHHOW KpUBOW»
HacnencTBenHast ”3BMEHYUBOCTD.
29 JlaboparopHnas pabota Ne 7. « AHanmu3 0.5 bubmmorexa [OK

MYTaIUi y 1po30(HIIbl Ha TOTOBBIX

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




MUKpOIIpenaparax»

30 I'eneTnka yenoBeka 1 0.5 bubmorexa LIOK
https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O60011ICeHHE IO TEMe
31 «HacnencTBeHHOCTE M UBMEHUYUBOCTD 1
OPTraHU3MOBY
bu6mmoreka [IOK
32 1
Cenexiuus Kax HayKa u npoLece https://m.edsoo0.ru/863e9214
13 MeTo/ibl U JOCTUKEHUS CEICKIIMU PACTECHUM | 0.5 bu6mmoreka [IOK
W JKUBOTHBIX ' https://m.edsoo.ru/863e9214
bu6mmoreka [IOK
34 broTexHoI0rHus Kak oTpaciib IPOU3BOCTBA 1
https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3




11 KJIACC

KoauuecTBO 9acoB

DJIeKTpOHHbIe U pPOBbIE

Ne ni/m Tema ypoka KonTpoabusbie IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThbI
N bu6mmoreka [JOK
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1
https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBieHuit 00 1 bubmmoreka [JOK
3BOJIIOIIUU https://m.edsoo.ru/863e9570
3 MuUKpO3BOTIOLMS 1 buGnnorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomynsius Kak 31eMeHTapHasi equHUIA
4 BUJA ¥ BoMroIMH. JlaboparopHas paboTa 1 0.5 bubnmoreka [JOK
Ne 1 «CpaBHeHue BUJOB 1O https://m.eds00.ru/863e¢99c6
MOp(}orTorHUIecKOMy KPUTEPHIO
5 JIBroKyme cuitbl (37eMeHTapHbIe (DAKTOPHI) | bubnuotexa [JOK
SBOJIFOLIAN https://m.edsoo.ru/863e9da4
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 bubmmorexa [OK
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparoprHas padota ] 0.5 bubnuorexa [JOK
Ne 2 «Oncanue mpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepa»
8 Hamnpanenus u myT Makpo3BOJIIOLMT 1 bubmmorexa [OK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIONNN 1




Uctopust xu3Hu Ha 3emiie U METObI €€

10
W3y4YeHUs
11 ['unoTre3pl MPOUCXOKIACHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnnoreka [JOK
rnepuoiamM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padora Ne 1 «3yuenue 0.5 Bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOITA€MBIX OCTATKOB PACTCHHUU U
YKUBOTHBIX B KOJIJICKIIMSIX)»
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubnnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
13 UYenoBeueckue packl U MPUPOIHbIE bubnmnoreka [JOK
aJlanTaluuu yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelIil ypok. O6o0IIeHHE 10 TeMe
19 «BO03HUKHOBEHUE U Pa3BUTHE KU3HU Ha
3emiie»
20 DKOJIOTHS KaK HayKa
)1 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmnoreka [JOK
baxTopsl https://m.edsoo.ru/863eafec
” Abuotnueckue pakropsl. JlaboparopHas 0.5 bubnnoreka [JOK

pabota Ne 3. «Mopddonoruueckue

https://m.edsoo.ru/863eb10e




0COOCHHOCTH PACTCHUHN U3 PA3HBIX MECT
obutanus». JlaboparopHas padora Ne 4.
«BiusHEE CBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICyCa»

23 buotnueckue hakropsl bubmmorexa LIOK
P https://m.edsoo.ru/863b348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssun. [Ipaktudeckas padora Ne 2 0.5
«IToacU€T MIOTHOCTH MOMYJIALIMI Pa3HbIX ’
BUJIOB PACTEHUID)
bubmuoreka [JOK
25 Coo0mecTBa OpraHn3MOB — OHOLIEHO3
HIECTRa OpranHsMon HoneH https://m.edsoo.ru/863eb46a
b K
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) nomotexa LO
https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
. bubmuoreka [JOK
27 Okonorudeckue nupamuabl. CBoiicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPOIOTr€HHbIE SKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubmuorexa [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexka [JOK
o6uochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emnu
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

* buonorwus, 11 xknacc/ Ilaceunnk B.B., Kamenckwmii A.A., PyonioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectso «M3narenbcTBo
«IIpocsemienne»

* buonorus. O6mas ouosnorus, 10 kimace/ Cuborinazos B.U., Aradonosa U.b.,
3axaposa E.T., O0611ecTBO ¢ OrpaHMUYCHHOU OTBETCTBEHHOCTHIO «JI[PODAY;
AximonepHoe o6miectBo «M3narensctBo «IIpocBemenue

* buonorus, 10-11 knaccel/ Aaapeesa H.J1., O01iecTBO ¢ orpaHuYeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3UMHA»

* buonorus, 10-11 knaccsl/ Baxpymes A.A., Bypckuii O.B., Paytuan A.C.,
Ponnonosa E.N., Pozanos M.H., O61m1iecTBo ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «banaccy»

* buonorus, 10-11 kmaccel/ 3axapoB B.b., Pomanosa H.H., 3axaposa E.T.;
noa peaakuuend Kpukcynosa E.A., O0111ecTBO ¢ OrpaHU4eHHOU
OTBETCTBEHHOCTHIO «PyccKkoe CI0BO - y4eOHUK

* buonorus. buonornyeckue cuctemsl u mporieccsl, 11 kinacc/ Tepemor A.B.,
[TerpocoBa P.A., O61IecTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO
«M3narensctBo BJIAJIOC»; OO6I111€CTBO ¢ OTpaHMYCHHOM OTBETCTBEHHOCTHIO

«M3natenbekuit ientp BJIAJOCY



METOIUYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA
TepemoB A.B., ITerpocoBa P.A. buonorus. 10-11 knaccel. Meroauueckoe

nocoOue Uil yYuTeIs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru

https://www.yaklass.ru/p/biologia

https://foxford.ru/wiki/biologiya

https://interneturok.ru/subject/biology
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