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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTUU TEOPETHUUECKYIO OCHOBY JIS
OmpeNeNieHus] MOJAX0A0B K (OPMHUPOBAHUIO COJEpKAHUA Y4EOHOTO MpeameTa
«buonorus» cocraBwIM. KoHUenryaiabHble TnonoxkeHus @DI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH I1I€JIeH, COJepXaHus, pe3yJabTaTOB OOy4YeHUus U
TpeOOBaHUN K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX LEAX U
MPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obOmero oOpazoBanusi B Poccuiickoit @Depeparuu, a TakkKe TMOJO0XKEHUS O
crenuduke OMONOruM, €€ 3HAYEHUH B MTO3HAHUU >KUBON MPUPOJILI U 00ECTICUeHUN
CYIIIECTBOBaHUs 4esoBedeckoro ooOirecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHUSIM,
onpeJieNIeHbl OCHOBHBIE ()YHKIIMU MTPOTrpaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu [a€T NOpeACTaBICHUE O LesuX, 00 oOiei
CTpaTeru OOYy4YeHHs, BOCHUTAHUS U PA3BUTUA OOYUYAIOIIMXCS CpEelCTBaAaMU
yueOHOoro mpeamera «buosorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
COJIep>KaHMe, €ro CTPYKTYypy, pacopeiesieHue Mo pasfelaM U TeMaM,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh M3YUYEHHUsI YUYEOHOro mMaTepuana ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JOTMKH 00pa3oBaTEIbLHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOuXCs.

B nporpamMe 10 OHOJIOTMM TaKXe€ YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METaNpeJMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
AeSITeNbHOCTH/YIeOHBIX JCHCTBUI OOydYalOMUXCS 10 OCBOCHHIO COJCpPIKAHUS
OMOJIOrMYECKOTO 00pa30BaHMUS.

B mporpamme o o6mosorun (10-11 kimaccel, 6a30BbI YPOBEHB) pealii30BaH
MPUHIUN TPEEMCTBEHHOCTH B HU3YYE€HUM OWOJIOTWH, Onarojapss dyeMmMy B HeH
MPOCMATPUBAETCSl HAMPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JINYHOCTH, HKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3JI0POBOM
oOpasze Ku3HM U OEpekKHBIM OTHOIIECHHUEM K OKpY>Kalolled MHPUPOJHON cpeje.
[loaToMy Hapsiy ¢ M3ydyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHHHU >KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOIECCOB B MPOTpaMMe MO OMOJIOTHUU YNIENIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUW B TOBCEIHEBHOM JKU3HU ISl pEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHuclie: TpOPUIAKTUKU HACJEICTBEHHBIX 3a00JE€BaHUI YeIoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHMUS, 000CHOBaHMUS AKOJIOTUYECKHU
1enecooOpa3Horo TMOBEJECHHUS B OKpYXalollled MpUpPOAHON cpeae, aHanu3a
BIIMSHUSL XO3SUCTBEHHOUN JAESATEIbHOCTH YEJIOBEKA Ha COCTOSIHHE MPUPOAHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAIHOW HAIIPABIEHHOCTH
yueOHoro npenMera «buosorus» npoaMKTOBaHO HEOOXOAMMOCTBIO 0OECTICUEHUs



YCJIOBUM /U1 pEUIEHUs OJHOM U3 aKTyallbHBIX 3aJlay MIKOJIHHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KOTOpas TmpeAmnoyiaraet ¢GopMUpPOBaHUE Yy  OOYydYaArOUIUXCS
CIIOCOOHOCTH aIaNTUPOBAThCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecnieunBaeT (OpMUPOBAHUE Yy OOYYAIOIIUMXCA NPEACTABICHUU O
HAay4YHOW KapTUHE MHUpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOW Mpupone, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd U HSBOJIIOIUHU, CO3HAET
YCIIOBHSI  JJIsi:  TIO3HAHWS  3aKOHOB  JKMBOW  MpUPOnbI,  (HOpPMHPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U Oe3omacHoro ooOpasa
’KU3HU, KOJOTHUECKOTO MBINUICHUS, IIEHHOCTHOTO OTHOIIEHUS K )KUBOUW MPUPOJIE
1 YEIIOBEKY.

bonpmroe 3HadueHne OMONIOTHST UMEET TAK)Ke JIJIST PEIICHUST BOCITUTATEIBHBIX U
pa3BUBAIONIMX  3ajady  CpeAHEro  oOmiero  0o0pa3oBaHWs,  COLMAIM3ALUU
oOyuaromuxcsa. M3yuenue 6mosiorun oOecreurnBaeT yciaoBUs At (GOPMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX W HWHPOPMAIMOHHBIX HABBIKOB,
ACTETUYECKOU KYJIbTYPhI, CIOCOOCTBYET HWHTErpaliid OMOJIOTMYECKUX 3HAHUU C
MPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O TMpEIHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» COCTaBWIM OCHOBY [Jisi OINpeJeNieHus TMOAX0J0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, MPEACTaBICHHOTO B MporpaMme [0
OMOJIOTUH.

Ot6op conepxanus ydeOHOro npeaMera «buosjorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3UIMUUA KyJIbTypOCOOOPAa3HOIO MOJIX0/Aa, B COOTBETCTBUU C
KOTOPBIM O00yYarImuecss TODKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus 00IIEH KyJIbTyphbl, ONpPEAENSIONME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJIHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOU
KU3HU M TIPAKTUYECKOU aesTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHuUs, KOTOPBIE CIIy>KaT OCHOBOU Jisi popMHUpOBaHUS
MPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOrMYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJIEpXKaHHUS Y4eOHOro MaTepualia B Mporpamme Mo
OMOJIOTMM OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX KUBOW MPHUPOJIBI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICIICHBI CIICYIONINE COepKaTeNbHbIe TNHUA. «bronorus kak Hayka. MeToabl
Hay4qyHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusMm Kak



ouonornueckasi cucrema», «Cucrema U MHOrooOpasue OpraHM4YeCcKOro MHpa»,
«BOJIIOLUSL KUBOU MPUPOABI», K IKOCUCTEMBI I IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenuss yueOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE —
OBJlaJicHUE  OOyYalolMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHATBHOMN
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra M MpUOOpPEeTEHUE YMEHUMU
UCIIOIb30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIIECHUS PA3IMUHbBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npenmeta «buonorusi» Ha 6a30BoM
ypOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHUE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OHOJIOTMYECKUX TEOpHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIaX, CIAyXKallluX OCHOBOU
uist (OpMUPOBAHUS TPECTABICHUN O €CTECTBEHHO-HAyYHOH KapTHHE MUpa, O
METOJ]aX HAy4YHOrO MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OPraHU3AIUU, BBIAAIONIUXCSA OTKPBITUSAX U COBPEMEHHBIX
HUCCIIEOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y OOydYarOIIMXCS MO3HABATEIbHBIX, WHTEJUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHaln3a JAaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MAEM M MOAXOJOB K HM3YYEHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAHOBJIEHHWE Yy OOydarommxcsi oO0mell KyJabTypbl, (QYHKIHOHATBHOU
IPAMOTHOCTH, Pa3BUTUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUSI OKPY>KAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN M OMbBITA, MOJIYYEHHBIX MpHU
M3Yy4YeHUU OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON NESITEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTU TO3HAHUSI YEJIOBEKOM >KHUBOMU
MIPUPOIBI, HEOOXOAMMOCTH O€pEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUECKUX
HOPM TIIPU NPOBEJACHUN OMOJIOTMYECKUX UCCIIEIOBAHMUIA,

OCO3HAHWE IIEHHOCTU OHMOJIOTUYECKUX 3HAHUN JUIsl TOBBIIIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPHI, Isl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS,

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEAHEBHOM KU3HU JIS
OILICHKH MOCJIEICTBUN CBOEH AESATEILHOCTH 1O OTHOIIEHUIO K OKPY>KaloIIel cpeje,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE M COOJIIOJEHUE MEP MNPOPUIAKTUKU
3a00J€BaHU.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorusi», wuzydaemass Ha
0a30BOM ypOBHE, SIBISETCS OOS3aT€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIHM B
COCTaB MpeaMETHOM obnactu «EcTecTBEeHHO-HAYyYHBIE PEIMETHI.



Jlist uzyuenus OUoI0TuM Ha 0A30BOM YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
orBogutcs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HeneIo).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOILIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMU €CTECTBEHHBIMU HaykaMH, (uinocopuen, STUKON, ICTETUKON U MPABOM.
Ponr Ouoniorun B (OpMHUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMONIOrMYECKUX HAYK.

MeTobI TO3HAHUS KUBOHM IPHUPOIbl (HAOI0ACHHE, SKCIIEPUMEHT, OITUCAHHE,
u3MepeHue, Kiaccudukanus, MOJEIUpPOBAaHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdeMoHCcTpanuu:

[ToptpeTtsr: Y. Hapsun, I'. Menaens, H. K. Konbsnos, /. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl TO3HAHUS KUBOM MPUPOIBI».

JlaGopaTopHble ¥ NpaKkTU4ecKne padoThl:

[Ipaktuueckas padora Ne 1. «HMcnmonb3oBaHue pas3iIUYHBIX METOJOB MpPH
M3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBbie cucTeMbl H UX OPraHU3AIMSA.

JKusbie cucTembl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHust ononoruu. OTinane
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM
MOJEKYJISIPHBIM, KIETOYHBIN, TKAHEBbIM, OpPraHW3MEHHbIH, MOMYISAIMOHHO-
BUJIOBOM, 9KOCHCTEMHBIN (OMOTEOIICHOTHYECKHIT), OnochepHBIN.

JdeMoHCcTpanuu:

Tabmuipl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHHU OpraHU3ALUU
YKUBOU IPUPOIBI».

O6opynoBanue: moaenb Mmojiekyibl JITHK.

Tema 3. XumMu4eckuii COCTAB U CTPOEHHE KIIETKH.

XUMUYECKUI COCTaB KIJIETKU. XHMMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpPO3JIeMEeHThl. Bo/ia 1 MuHepaibHbIe BEIECTBA.

OyHKUMK BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. llommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTtpoeHue O€NKOB. AMUHOKHUCIOTHI — MOHOMEDPHI OEIKOB.
He3zameHnumbie U 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphI ~OCIKOBOH MOJICKYJbl (IIepBHYHAs, BTOPWYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OeikoB. buosormueckue
(GyHKUIMN OENKOB.



depMeHTHI — Ouojormyeckue KartanauzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas cneuuduyHocts. Kodepmentsl. BuramuHsbL.
Otanunst epMEHTOB OT HEOPTraHUUYECKUX KAaTaau3aTOPOB.

VYrimeBoasl: MoHOcaxapuabl  (IIOKo3a, pubo3a U JIe30KCHpH003a),
aucaxapuael  (caxaposa, J1aKTo3a) M mojucaxapuibl  (Kpaxmal, TIJIMKOTEH,
eJUTI0J103a). broornyeckue (yHKIIUU YTIIEBOIOB.

Jluuppl:  Tpuraumnepuasl, docdomunuapl, crepounbl. ['uapoduIbHO-
ruapodoOHbie cBoicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJIOB, OEJIKOB U JIMMUIO0B KaK UICTOYHUKOB SHEPTHUH.

Hyxnennosele kucnorsl: [JHK u PHK. Hyxneotuaer — MoHOMEDHI
HyKJIenHOBBIX kucioT. Crpoenue u ¢pyukuuu JHK. Ctpoenune u ¢pynkuuun PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIHH.

[utonorus — Hayka o kieTke. Kiierounas Teopus — npuMep B3auMOICHUCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeTObl U3YUEHUS KIETKU.

Knerka kak menoctHast »xuBasg cucteMa. OOmmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas MemOpana, moiekynbl JIHK kak reHernueckuii ammapar,
cuUcTeMa CHHTe3a OelKa.

Tunbl KIETOK: »JyKapuoTHueckas | mpokapuotuyeckas. (OcoOEHHOCTH
CTPOCHHUS TPOKApUOTHYECKOM KiIeTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIUYHUS PACTUTENBHOM, >XUBOTHOU U
rpUOHOMN KJIETKHU.

[loBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIUKC, UX
¢byukiuu. [nazmatudeckas memOpana, e€ cBoiictBa u pyHkuuu. [{utonnazma u eé
opraHonabl. OmgHomMeMOpaHHble opraHouabl kieTku. OIIC, ammapat I'ombmxwu,
nu30coMbl. [101yaBTOHOMHBIE OpPraHOUILI KIETKU: MUTOXOHAPHUH, TUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHApUN U Tactud. Buasl mnactun. HememOpannbie
OpraHOUbl KJIETKU. PUOOCOMBI, KJIETOUHBIA IIEHTpP, IEHTPUOJU, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUIOB KIETKU. BKiatoueHus.

Snpo — perynartopHbiil eHTp kieTku. CTpoeHue sifpa: sigepHas o00JI0UKa,
KapuoIlia3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCmoOpT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XHUMHUYECKUMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrpeereHne XUuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAE».

Tabmunel u cxembl: «llepuogmyeckas TaOMWIIa XUMHYECKUX SIEMEHTOBY,
«CTtpoeHue MoJIeKyIbl Bob», «buocunrtes 6enka», «CTpoeHHe MOJIEKYIIbl OeIKa»,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «CtpoeHue Mosekyibl



ATD», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOeHUE KMBOTHOM KIIETKUY,
«CTpOeHHE pACTUTENIBHON KIETKH», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKH,
«CTpoeHHue s1pa KIETKU», «YTJIEBOABI», «JIMIUIBI».

OO6opyaoBaHuEe: CBETOBOM MHUKPOCKOM, O0OpyJOBaHHUE [Isi TPOBEACHUS
HaOJIIOJICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MUKpOIpEnapaThl PAaCTUTENbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTUYecKne padoThl:

JlaboparopHass pabora No 1. «M3ydeHue KaTadTUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHIIa3bl HIIM KaTalas3bl)».

JlabopatopHast pabora Ne 2. «l3ydyeHuwe CTpOEHHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUil MOJ, MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax U HUX
OMHUCaHUE».

Tema 4. ’KusHeneATeJbHOCTh KIETKH.

OOMeEH BeIIecTB, Wi MeTa0oIu3M. AcCUMWISANHS (TUTACTUYCCKUI OOMEH) U
JUCCUMUIISIIUS  (SHEPreTUYecKuii OOMEH) — JBE€ CTOPOHBI €IMHOIO Ipolecca
Metabonu3ma. Poyib 3aKOHOB COXpaHEHHWsI BEIIECTB M JHEPrUUM B MOHHMAaHUU
MeTabonau3ma.

Tunbsl oOMeHa BelecTB: aBTOTpOGHbIN U rereporpodubiii. Poib GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUH SHEPTUHU B KIETKE.

®otocunte3. CBeroBass u TemHOBas (a3pl (orocuHTe3a. Peakuun
dhotocuntesa. DPpdeKTUBHOCTL PoTOCHMHTE3a. 3HAUEHUE (OTOCHUHTE3A IS KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeabl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIECHUS €TI0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UpyIollie OakTepun. 3HAUCHUE XEMOCHHTE3a JJIs
KU3HU HA 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciieruieHue BeliecTB, BBIJEICHUE U
aKKyMYJIMPOBAHUE DSHEPrUU B KIETKE. OTalbl HHEPreTHYECKoro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KucnopoaHoe OKHUCIEHHE, WU KJIETOYHOE
JbIXaHUE. OkucnurenbHOe dhochopunupoBanue. D¢ heKTUBHOCTD
HEPreTUYECKOro OOMEHa.

Peakuuu wmatpuuHoro cunrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus reHernueckol uHpoOpManuu B KIETKE. |'€HETMYECKUM KOI U €ro
cBoicTBa. Tpanckpuniusi — Mmatpuunbiii cunte3 PHK. Tpaucasuus — Ouocunrtes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

HexneTounsie Gpopmbl sxu3HU — BUPYCHI. MicTopust oTkpbiThs BUpycoB (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS HM JKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacTeHui, MKUBOTHBIX U YEJIIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoBeka (BHY) — Bozoyaurens CIT]]a.



OOpatHas  TpaHCKpWMIUs, peBepTaza W  uWHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsrl: H. K. Konsuos, /. 1. Banosckuii, K. A. Tumupsses.

Tabmuupl U cxembl: «Tunel nuTaHus», «Metaboauzm», «MHUTOXOHIPHUSIY,
«JHepreTudeckuii oOMeH», «XmoporacT», «dotocunre3», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIHMOHUPOBAHUE reHa», «CuHTe3 Oenka», «['eHeTHYecKuil Ko1»,
«Bupyce», «bakrepuodaru», «Ctpoenune u xu3HeHHbIH Uk Bupyca CIIMN/a,
O0aktepuodara», «Permmukarus [JHK».

O6opynoBanue: moaenu-anunkanuu «Yasoenne JIHK u tpanckpunuus»,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mojielb cTpykrypsl JJHK.

Tema 5. Pa3MHOXkeHHe 1 HHAMBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, win >KU3HEHHBIM LUK kiaeTku. WHtepdasza U MuUTO3.
[Ipouieccrl, mpotekatonue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HaObOp — KapUOTHIIL.
JlunouaHbld W TAlUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHbIL.
[[uTosornyeckne OCHOBBI PA3MHOXKEHUS W HWHJIUBUIAYAJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Cragum mutosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO34.

[IporpamMmmupyemasi THOENb KJIETKH — allONTO3.

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U mosoBoe. Buasl 6ecnonioro
Pa3MHOXKEHMS. [ICJICHUE HAJABOE, I[MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BET€TaTUBHOE pa3MHOXkeHUE. MCKycCcTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE I CEIEKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIUYUS OT OECIIONOTO.

Meiio3. Ctaguu meiio3a. IIporecchl, OpouCXOIAIIME HA CTaausIX Meo3a.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bHOTOrm4eckuid CMbICT H
3HA4YE€HUE MEH03a.

'amerorenes — mporecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKU M AUYHUKHA. OOpa3oBaHHE W PA3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30W[, SHICKIeTKa) — CIepMaToreHe3 W OBOICHE3.
OcoOeHHOCTH CTpOEHHUS SUIEKIETOK MW CcHepMaTo30uAoB. OIUIOA0TBOPEHHE.
[TapTeHnorenes.

NunuBuayaibHoe pa3BuTHe  (OHTOTeHE3). OMOpPHOHAIBHOE Ppa3BUTHE
(MOpuorenes). Drtanbl SMOPUOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyisuus, opranoreHes. lloctamOpuoHanbHOe pa3BuTHE. UMb
MOCTAMOPHUOHAJILHOTO Pa3BUTHA: TpsMoe, Hemnpsmoe (IMYMHOYHOE). BimsHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTECHUSA. CTPOCHUE
CEMEHH, CTAJUN PA3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «DOpMbI Pa3MHOKEHHUS OPraHU3MOB», «J[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pactenuii», «J/lemenne kiaeTku Oaktepuii», «CTpo€HHE TOJIOBBIX KIIETOKY,
«CtpoeHue xpoMocoMbl», «Kmetounei nuki», «Pemmkanus JITHK», «Muto3»,
«Merno3», «IIpssmoe u HenmpsiMoe pa3BUTHE», «l'amMeToreHe3 y MICKONUTAKINUX U
yenoBeka», «OCHOBHBIE CTaAUHA OHTOTE€HE3a».

Ob6opynoBaHue: MHMKPOCKOTI, MUKPOMPENapaThI «CniepMaTo30U bl
MJICKOIUTAIOIIETO», «SHIeKIeTKa MIEKOMUTanero», «Kapuokuues B KiIETKax
KOpEIIKa JyKa», MarHuTHAas MOJAENb-alIUIMKauus «JleJeHne KIEeTKH», MOJIENb
JIHK, monens meTada3zHoil XpOMOCOMBI.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKAaxX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenapaTax».

JlaGoparopnast pabora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh H H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmet u 3amaun reHeTUKU. VIcTOpUs pa3BUTHS T€HETUKU. POJIb IUTOJIOTUHN
U ASMOPHOJIOTUM B CTAHOBJIICHUM TEHETUKHU. BKiIag pOCCUUCKUX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TCHETUKH. MeTOJbl TEeHETHUKU (THOPHUI0IOTUUCCKHH,
IMUTOTCHETHYECKUH, MOJICKYJIApHO-TeHeTHYeCKNi). (OCHOBHBIC TECHETHYCCKHUEC
noHATHs. [ eHeTu4YecKasi CHMBOJIMKA, UCHOJIb3YEMAsl B CXEMaX CKPEIIMBAHU.

3aKOHOMEPHOCTH HACJIEIOBaHUA IPU3HAKOB, yCTaHOBIIEHHbIE . MeHnenem.
MoHoruOpuaHoe CKpeluBaHue. 3aKoH eauHooOpa3us THOPHIIOB IEPBOTO
nokoneHus. IlpaBuiio JOMHHUpPOBaHMWSA. 3aKOH PAaCIICIUVICHUS IIPU3HAKOB.
I'unotesa yuctotsl rameT. [1oHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBHCHUMOTO  HaCJeIOBaHUS
npu3HakoB.  lluToreHeTM4Yeckrue  OCHOBBI ~ AUTHOPUIHOTO  CKPEIIUBAHUS.
AHanusupymlee ckpemupanue. Mcrnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
TUISL OTIpeJIeNICHUsI TeHOTHUIIa OCOOH.

CueruieHHoe  HacienoBanue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO F€HOB. HapylieHne cuemieHus reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. [ €HeTHYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeAeseHrue MoJjia. AyTOCOMBI U IOJIOBBIE
XpoMocOMBI. ['oMorameTHsie M Te€TEeporamMeTHble OpraHu3mbl. HacienoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbl NK3BMEHUMBOCTH: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Poins  cpeapl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKAITMOHHON U3MEHYMBOCTH. BapuallMOHHBIN psAl ¥ BapUallMOHHAS KpHUBas.
Hopma peaknuu npusHaka. KonmuecTBEeHHbIE M KAYECTBEHHBIE NMPU3HAKU U HX
HopMa peakuuu. CBoHcTBa MOAMGMUKAIIMOHHON N3MEHUYHBOCTH.

HacnenctBennas, wiaum TreHOTUNHYECKas, H3MEHYHMBOCTh. KoMOuWHaTHBHaS
M3MEHYUBOCTh. Melo3 W TMOJOBOM mpolecc — OCHOBA KOMOWHAaTHUBHOM
M3MEHYUBOCTU. MyTanoHHasi U3MEHYUBOCTh. Kitaccudukaius MyTanuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa v mpu4rHbl MyTauuil. MyTtareHHsie (haKkToOpBbl.
3aKOH rOMOJIOTHUYECKUX PSJIOB B HaceACTBeHHOM n3MeHunBoctu H. Y. Basuioga.

BHesnepHas HacaeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka 4enoBeka. Kapuotumn denoBexka. OCHOBHBIE METOAbI T€HETHUKH
YyeJJ0BeKa. Fr€HEAJIOTHUYECKUH, OJIN3HEIIOBEIN, INTOTEHETHYECKUI, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOe OnpeJIeNICHUE T€HOTHIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-anamn3a. HacmencTtBeHHble 3a0ojieBaHUS 4YelIOBEKA. TCHHBIC OOJIC3HHU,
0OJIe3HU C HACIEJICTBEHHOM MpPeapacnoyiOKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckne ¥ reHepaThuBHble MyTauud. (CTBOJOBbIE KIETKU. [IpUHIUIIBI
3JI0pOBOr0 00pa3a KW3HU, TMATHOCTUKH, MPOPUIAKTUKU U JICUCHUS TEHETHIECKUX
Oone3Hel. MeauKo-TeHETUYECKOEe KOHCYJIbTUPOBAaHME. 3HAYEHUE METUIIMHCKOU
T€HEeTHKH B TIPEOTBPAIICHUN U JICUCHUH T'eHETHISCKUX 3a00JIeBaHUM YeI0BEKa.

JdeMoHCTpanUu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

TaOmumpl ©W = CXEMBL. «MoOHOTHOpUIHOE  CKpEIIMBAaHHE H  €ro
[IUTOT€HETUYECKAasT OCHOBa», «3aKOH PACIICIJICHUS M €ro MUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  4YHCTOTBI  raMmeTr»,  «JluruOpugHOe  CKpEIIuBaHHUE,
«lluTomOrMYECKHE  OCHOBBI ~ JUTHOPHUIHOTO  CKpeluBaHusA»,  «Meio3»,
«B3auMOJIeCTBHE aJlJIeIbHBIX Te€HOB», «['eHeTHueckne KapThl PACTECHHH,
KUBOTHBIX W 4YejoBeka», «['eHeTMka moja», «3aKOHOMEPHOCTH HACJEI0BaHMUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YeJoBE€Ka U JKUBOTHBIX», «Buibl
n3MeHyuBocTU», «MoaudukanmonHas H3MEHUUBOCTH», «HaciemoBanue pesyc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMoOHHas: U3MEHYUBOCTDH.

O6opynoBaHue: MOJEIU-aNIUIMKAuu «MOHOTHOPUAHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «J{urubpugHoe ckpeuuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MUKpompenapar «J[posoduna» (HopMma, MyTanuu
(GOpMBI KPBUTBEB M OKPACKH Teja), repoapuii «['Opox MOCeBHOM.

JlaGopaTopHble U NPpaAKTHYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTUOPUIHOTO CKPENIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHast pabota Ne 6. «M3yuenne MoanpuKanMOHHONH U3MEHUYNBOCTH,
MMOCTPOEHHUE BapUALMOHHOTO Psifla U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora No 7. «AHanu3 MyTanuii y apo30(uibl Ha TOTOBBIX
MHKpOIpENapaTax».

IIpakTuueckas pabora Ne 2. «CocTaBicHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesiekuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IPOLECC. 3apOXKJICHUE CEIIEKIMU U JOMECTUKALHS.
VYuenue H. UW. BaBuioBa 0 1eHTpaX NPOUCXOXKIAEHUS U MHOrooOpaszus
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MpOUCXOXKAEHUA TOMAIIHUX >XKUBOTHBIX. CopT,
opoja, NTaMmM.

CoBpeMeHHbIE METObI CeleKUnU. MacCoBBIi U MHANBUAYAJIbHBII OTOOPHI B
CENIEKUMH PACTEHHM U KUBOTHBIX. OlleHKa 3KCTephepa. bau3KopoACTBEHHOE
cKkpeluBaHue — WHOpuAMHT. Yucrtas nunus. CKpelIUBaAaHUE YHUCTHIX JIMHUI.
I'eteposuc, unu rubpuanas cuwia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUIMHT.
OtpanénHas rtuOpuauzauus u €€ ycnexu. VCKycCTBEHHBIH MyTareHes u
MOJYy4YEHUE NONUIUIONAOB. J[OCTMKEHHS CENEKIUU PACTEHHM, XHUBOTHBIX H
MHKPOOPTaHU3MOB.

buortexHonorus kak oOTpaciap MPOU3BOACTBA. |'€HHAsd HWHXKEHEpHUs. ITaImbl
co3nanus pexomOuHantHoW JIHK wu TpaHcrennsix opranu3zmMoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue U ITUdeckue  Opobiembl. MO  —  reHetudecku
MOAU(MUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmaunbl U cxeMbl: KapTa «LIeHTphl MPOMCXOXICHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHui», «Ilopoapl ToMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuii», «Otaanénnas rubpuausanus», «Padoter akagemuka M. @. MBaHoBa»,
«Ilonmummonausi», «OOBEKTH OuoTEexHONOTUU», «KieTouHble KyJIbTYphl U
KJIOHUpOBaHue», «KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMM.

O06opyaoBaHue: MYJISKU TUIOJI0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUS.



JlabopaTopHble U NPaAKTUHYECKHE PAadOTHI:

Okckypceusi «OCHOBHBIE METOJbI M JOCTHKEHUS CEIIEKIIMU PACTCHUU W
JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENILHBIA  Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOpUIO
arpoOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIHOHHAS] OUOJIOTUSL.

[IpeanochblIKM BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpPUU. ODBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BnusiHue SBOJIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa HBOJONMU. [laneoHTONOrMYECKHE: TMOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHUE: CXOJICTBA M pa3iu4usi 3MOPHUOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE. TOMOJOTUYHbBIC, aHAJOTHYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTEed y BCeX
OpraHU3MOB.

OomonnonHas teopuss Y. J[lapBuna. Ilpeamnocbuiki BO3HUKHOBEHUSA
AapBUHU3MA. J[BWOKyIIMe CHIIBI SBONIONUH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeneiaEHHAs U3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, ECTECTBCHHBIN 0TOOD).

Cunretnueckas teopus sBomonun (CTD) u e€ oCHOBHBIE TOJIOKEHHUS.

MukposBotorus. [Tonynsiiusa kak e1MHUIA BUIA U SBOJIIOIUH.

JIBrkymue cwibl ((pakTopsl) BOMIONKMK BHUIOB B MpUpojae. MyTallMOHHBIH
MpoIlecC U KOMOMHATHUBHAsT M3MEHUMBOCTh. llomynsiroHHBIE BOJHBI U Apeiid
reHoB. M3omsuust u Murparusi.

EcrectBennbiii otOOp — HampaBisoomuil  $aktop 3Boaonuud. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OPraHU3MOB Kak pe3ysibTaT 3BOJIONUU. [Ipumepsr
MPUCIIOCOOJIEHUI Y OpraHu3MoB. ApoMop(dO3bl U UIHOATANITALINH.

Bun wu BumooOpazoBanue. Kputepuu Buma. OcHOBHBIE  (HOPMBI
BH1000pa30BaHus . reorpad@udeckoe, IKOJIOTHIECKOE.

Makposomtonusi.  Dopmbl  3BomtonMuU:  uUieTUYECKas, JIUBEPreHTHas,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTuMoCTh 3BOTIOLNH.

[IpoucxoxkaeHue OoT Heclenualu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AanTUBHAs padaliys.

JdeMoHCcTpanuu:



[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckui, K.
M. Bbap, O. I'ekkensb, @. Mromiep, A. H. CeBepuos.
Tabnuiiel u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIlin

MO3BOHOYHBIX  JKHUBOTHBIX, «ApXEONTEPUKC, «DPOopMBI 00pbOBI 3a
cyluiectBoBaHue», «EctecTBeHHbIH 0TOOP», «MHOrooOpasue COpTOB pacTECHUI»,
«MHuoroo0bpazue OpPOJ JKHBOTHBIX», «Ilomysmsanun», «MyTtanuoHHas

U3MEHYUBOCTE», «ApoMopdo3b», «Uaunoamantanmun», «OOmas aereHepaius»,
«/IBmkymue cuibl 3Bomonun», «Kapra-cxema Mapumpyra nyrtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBanue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BuA000pa3zoBaHUE», «IKOIOTUUECKOE BU000pA30BaAHUEY.

OO6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0op TJIOOB U ceMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX TPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeib «OCHOBHBIE HANpaBICHUS 3BOJIOIUN», 00BEMHAS MOJIEIb
«CTpOeHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX».

buoreorpadguueckas kapra wmupa, Kojuiekiusa «DOpMbI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHHil», wmojaenb ammuukanus «llepexpéct
XpOMOCOM»,  BJaXHble TpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKK», MUKporpernapat «/lpo3odwmia» (Hopma, MyTtanuud (GOpMbI KPBUIEEB U
OKpAaCKH TeJa).

JlabopaTopHble ¥ NpaKkTU4ecKne padoThl:

Jlaboparopnast padora Ne 1. «CpaBHeHue BHUJIOB MO MOP(HOIOTHUUECKOMY
KPUTEPUIO».

JlaGoparopHast pabora Ne 2. «OmnucaHue MPHUCIOCOOICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJILHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEHUe U Pa3BUTHE KU3HHU HA 3em.JIe.

JloHay4yHblE TOpPEACTaBIEHUS O 3apOXKICHUM >XU3HU. HayuyHble THIIOTE3BI
BO3HUKHOBEHUSI KU3HU Ha 3emiie. abuoreHe3 M MaHcHepMHs. XUMHUUYECKas
ABONIONMS. AOHMOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE NOATBEPKICHUE XUMUYECKOHN 3BOMoNMU. HayanbHble dTarbl
ouosornueckoi spomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX HBOJIOLMUS.
®opMHUpPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emuie mo 3paMm U nepuoaam. Karapxeiu. Apxeickasa u
npotepo3oiickas Hpbl. [laneo3olickas spa U €€ nepuoAbl: KEeMOPUMCKUI,
OPZIOBUKCKHI, CUITYPUNCKUH, I€BOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o030iickas 3pa u €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOIA.

KaiiHo3oMickass »9pa ®W €€ TMepuoabl: MaJCOr€HOBBINA, HEOTCHOBBIH,
AHTPOMOT€HOBBI.



XapakTepuCTUKa KIMMAaTa U T€OJIOTMYECKUX MPOueccoB. OCHOBHBIE ATAIbI
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil u
XKUBOTHBIX. [10siBIIEHME, pacBET U BEBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOro MHpPA Kak OTpaxkeHue 3Boatonuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaK HayKa. Pa3BuTue npencTaBieHui o
MPOUCXOKIECHUN 4YeIOoBeKa. Meroapl u3ydeHust aHTpomnoreHe3a. CxoacTBa
pa3nuuus 4eI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJ0KEHNE YETOBEKA.

JBwkymme — cuiabl  (pakTopel)  aHTpomoreHeza.  HacniemcrBeHHas
M3MEHYUBOCTh U  €CTEeCTBEHHBIM oTOOp. OOmecTBeHHbI 00pa3  KHU3HH,
W3TOTOBJIEHUE OPYAUU TPYAA, MBILLICHUE, PEYD.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOLIMU YEIOBEKA: aBCTPAIONUTEKH, HemoBek
yMmenbid, YenoBek npsMoxoasumi, YemoBek HeaHIEpPTAIbCKUM, YenoBek
pa3ymublidi. Haxonku #cCKOmaeMblX OCTaTKOB, BpPEMsl CYIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY /I

YenoBeueckue packl. OcHOBHBIE  OOJbIIME  pachl:  €BPOIEOUHAS
(eBpaswmiickasi),  Herpo-aBcTpajouaHas  (dKBaTopuajabHas),  MOHIOJOHIHAS
(a3smaTcko-aMepUKaHCKas). YepTel  MpHCIIOCOONEHHOCTH  MpeACTaBHUTENEH
YEJIOBEUECKUX pac K YCJIOBUSIM CyHIECTBOBAHMS. EJIMHCTBO YEIOBEUYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mmwuep, I'. Opu, Y.
JlapBuH.

Taomunpel U cxeMbl: «Bo3HukHoBeHne CoJIHEUYHOW cucTEMEBI», «Pa3Butue
OpraHu4eckoro mupa», «PacturenpHas KieTka», <«JKMBOTHasg  KIETKa»,
«IIpokapuornueckas kierka», «COBpEeMEHHas CHCTEMA OPraHUYECKOTO MHUPA»,
«CpaBHEHUE AaHATOMUYECKMX YEpPT CTPOCHUS YEJIIOBEKAa M YEeJIOBEKOOOPa3HBIX
00e3psaH», «OCHOBHBIE MecCTa MNAJICOHTOJOTMYECKUX  HAXOJIOK  MPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmmue moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE TIOAN», «HeT0BeUeCKHE pachl».

OoOopynoBanue:  mynsku  «[IpoucxoxaeHne — vemoBeka»  (OFOCTBHI
aBCTPAJIONINTEKA, MMHUTEKAHTPOIA, HEAaHICPTalblla, KPOMAHBOHIIA), CICIKUA WU
W300paKCHUST KAaMEHHBIX OpPYJHHA TEpPBOOBITHOTO dYejIOBeKa (KaMHH-YOIIIEPHI,
pyomia, ckpeOyia), TEOXpOHOJOTHUecKass Tabiumna, Koyuiekuus «Dopmbl
COXPAHHOCTH UCKOIAEMBIX KUBOTHBIX I PACTEHUM».

JlaGopaTopHblie U NPaAKTHYECKHE PA0OTHI:

[IpakTtuueckast padora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHASIX.



DKcKypcus «IBOJIIONHS OPTaHUYSCKOro MUpa Ha 3emiie» (B eCTECTBEHHO-
HAYYHBIA WA KPAeBETICCKUN My3ei).

Tema 3. Opranu3Mbl 1 OKPY:KaloIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pas3zielibl SKOJIOTUU. METOIbl SKOJIOTMYEeCKUX
UCCIEIOBAaHUM. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB. BOJIHAs, HA3€MHO-BO3/yIIHAsl, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxkonoruueckue (akropel. Kiaccudukanus >SKoIOrHUYECKUX (PaKTOPOB:
abuoTnyeckue, OMOTUYECKHME U AaHTPOINOreHHble. JleHCTBUE HKOJOTMUECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtuueckue (pakTophl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucniocobiiennst  OpraHM3MoOB K  JI€UCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puT™msI.

buotnueckue (haxTOpHI. Bunsl OMOTHYECKUX B3aMOJICUICTBUI .
KOHKYPEHIIUS, XUITHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepaus,
MyTyaiu3M, KOMMeHcan3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAJH3M,
HeUTpaiu3M. 3HauyeHUE OWOTHMYECKUX B3aUMOJCHUCTBUUA [UIsl CYILIECTBOBAHMS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH mnomyJsiiiuu. (OCHOBHBIE TMOKa3aTenu
MOMYJISIIIUU: YHCIEHHOCTh, IUIOTHOCTb, POXKJIAa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISAINYN U €€ PeryIsIusl.

JdeMoHCcTpanUu:

[Toptpetsl: A. I'ymOonbar, K. @. Pynee, O. 'ekkens.

Tabmuibl u cxemsbl: kapta «[Ipuponnsie 30HB 3emin», «Cpenpl oOUTaHUS
opranu3moB», «®oronepuoausm», «llonmynamuu», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NONYJISAUU nHPy3opun-tydenbkn», «llumiesrbie nenu».

JlabopaTopHble ¥ NpaKkTUYecKne padoThl:

JlaGoparopHas padora Ne 3. «Mopdomorunueckrue 0COOEHHOCTH PAaCTEHUH U3
Pa3HBIX MECT OOUTAHUSI».

Jlaboparopnast pabora Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJIeyca.

[Tpaktrueckas padota Ne 2. «I[Tomcy€T TUIOTHOCTH TOMYJISAIIUNA PAa3HBIX BUIOB
pacTeHum».

Tema 4. Coob1ecTBa M 3K0JI0TMYECKHE CUCTEMBI.

CooOmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBafd,
NPOCTpAaHCTBEHHAs, Tpoduueckas (mumieBas). Bungbl-momuHaHTBE. CBS3W B
OHOLIEHO3E.

Dkonoruueckne cucteMbl (3kocucTembl). [loHsTHe 00 »dKOCHCTEMe W
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMbI. MPOJYLEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBopoT BeleCTB U MOTOK PHEPTUU B SIKOCHUCTEME.
Tpodudeckre (nuIIeBbIE) YPOBHM JKOCHCTEMBI. [lWIEBbIe IEMA M CETH.
OcHOBHbBIE TMOKa3aTeIM HKOCHUCTEMBI. OHOMacca, MPOAYKIHS. DKOJIOTUYECKHUE
MUPaMUJIBI.  TPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM:
YCTOWYHUBOCTb, CAMOPETyYJIsIus, pa3BuTue. CyKieccus.

[TpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOIO
WJIU IUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u X03sUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycToMunMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHUYECKOT0 pa3HOOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouochepnl. JKuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH OHochephl Kak
ro0adbHOM 3KOCUCTEMBbl. J[MHaAMUYecKoe paBHOBeCcME M OOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMHUYECKHE IMKIIBI 3JIEMEHTOB (yTiiepoa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOTEHHbIE U3BMEHEHHUS B Orocdepe.
['moGanbHbIE 3KOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUUBOCTH Onocdeprl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs MPUPOAHBIMU pECypcaMud W HUX UCHojib3oBaHue. JlocTikeHus
OMOJIOTHH U OXpaHa MPUPOJIbIL.

JdeMoHCcTpanuu:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuel u cxemsl: «[lumessie nenu», «bUoNEHO3: COCTaB U CTPYKTypa»,
«IIpupogusie cooOiectBa», «llenu nuTaHus», «IKOJOrMYECKas MNUpPaAMUJIA»,
«buocdepa 1 yeaoBek», «IKOCUCTEMA ITUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA
XBOMHOTO  jeca», «bwuomeno3 Bogoéma», «ArpoiueHo3», «lIpumepHbie
AHTPONOTEHHBIE  BO3JACUCTBUSA HA MNpUpOAYy», «BaxHeumme HUCTOYHUKU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BaxHeMIass cOCTaBISIONIAs
ouochepnr», «Daktopsl Aerpaganuu nous», «IlapuukoBeiit 3¢dexT», «DakTopbl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepbr», «OOmas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA H3KpaH Ouochepnr»,
«Kpyrosoport yriepojaa B ouochepe», «KpyroBopoT a3ora B IpUpoae».

O6opynoBanue: Mojenb-anmiukanus «Tunuunele OMOLIEHO3bI», TepOapuii
«PacturenbHble cOOOIIECTBA», KOUIEKIIUN «bHUOlIeH03», «BpeauTenu BaxHEHINX
CEIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TepOapuu W KOJUIEKIIMH pACTEeHUH U
KUBOTHBIX, MPUHAJIEXKAIINE K Pa3HbIM 3KOJOTMYECKUM TPYyIIaM OJIHOrO BHU/A,



Kpacnas kuura Poccuiickoit ®eneparuu, H300paKeHUS OXpaHAEMBIX BHJIOB
PACTEHUU U )KUBOTHBIX.



IIJTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA [IPOI'PAMMBI 11O
BNUOJIOTN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHUSI OOY4YaIOIMMHCS TporpaMM CcpeAaHero oOiero 00pa3oBaHMUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI

B cTpykType JIHMUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS mpenmera «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE. OCO3HAHNE OOYyYaIOIUMUCS POCCUICKON
rpakaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACNICHUIO, HalWyue MOTHBAIlMM K OOyYEeHHI0O  OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIUN Pa3BUTHA OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENIbHOCTA IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO0 O00pa3oBaHMUs, HAIUYHE JKOJOTHYECKOTO IPABOCO3HAHUSA,
CITOCOOHOCTH CTaBHTh 11€JIU U CTPOUTH KHU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenmeTa «buosiorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOW U BOCIHUTATEIHHOM JESITENHBHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE IpaBWIaMU M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUs, CAaMOBOCIUTAHUS U
caMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBKEHHS K 3aKOHY M MPABOIMOPSIKY, YETOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)KEHHS, OEPEKHOrO0 OTHONIIEHUS K KYyJIbTYPHOMY HACIEAUI0 U
TpaJuIMsIM MHOTOHAIIMOHAIBbHOTO Hapoaa Poccwuiickoit deneparum, npupojae u
OKpYKaroUIen cpelie.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUSA YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOI0 OOINECTBa, pacCIIMPEeHUE >KU3HEHHOTO
OTIBITA M OIBITA JICITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUU
BOCITMTATEIIFHOM ASITEIIFHOCTH, B TOM YHCJIC B YaCTH.

1) rpaskIaHCKOr0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTD IPakKAAHCKON MO3ULIMU 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEeHAa POCCHIICKOTO OO0IIEeCTBa,;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaXeHUE
3aKOHA U IPABOIOPSJIKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHWU Y4YEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BBINOIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U O0BSICHSATH €€,

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKIECHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[O3HABATEJIILHBIX M HCCIEIOBATENbCKUX 33/lad, YBaXUTEIbLHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB MpH OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACP KAHUS,

TFOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

c(hopMHPOBAHHOCTH POCCUHCKOM rpaKIaHCKOM HWJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IIEpE]
Ponmunon, ropmoctm 3a CBOM Kpal, CBOXO PoauHy, CBOHM S3BIK M KYJIBTYDY,
MPONUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUIO U AMSITHUKAM MPUPOIBI,
OOCTHKEHUSIM Poccruu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWOJOTHMH, TOHMUMAHUS 3HAYCHUS OHUOJIOTUM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBa,;

unenHas yOexxJIEHHOCTh, TOTOBHOCTh K CIYXKeHHIO W 3ammute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE YXOBHBIX EHHOCTEN POCCHUIICKOTO HAPOAa,;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIIEHUBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHS IEHHOCTEM CEMEHWHOM JKU3HU B COOTBETCTBUHM C
TpaguIysIMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHUS .

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAsi ACTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyJa, OOLIECTBEHHBIX OTHOIICHUMH;



MOHMMaHUE YMOIMOHATIFHOTO BO3JICHCTBUS KUBOW IPUPOJIBI U €€ TIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKCHHIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMIHOCTH,

5) ¢usnyeckoro BocnuTaHusA, (GOPMHPOBAHHUS KYJIbTYPbI 310POBbSI U
IMOIMOHATIBLHOIO 0JIAT OOy YUl

MOHUMaHUE W peaau3alus 3J0pOBOTO U 0Oe3omacHOro olpasza >KU3HHU
(3mopoBOoe  MHTaHWE, COONIOJICHWE TUTHCHUYCCKUX TMPaBWiI W HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA W OTABIXA, pETyJsapHas Qu3ndeckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMUMAaHUE TIEHHOCTH TMPAaBWI HWHIWBHIYAIHPHOTO W  KOJJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/TOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJICICTBUNA W HENPUATHS BPEIHBIX MPHUBBIYCK (YIMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KypeHHUS);

6) TPy10BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPYlY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOJII00UE;

TOTOBHOCTh K AKTHBHOW JEATEIHHOCTH TEXHOJIOTHYECKOW M COIHAILHOU
HAIPaBJICHHOCTH, CIMIOCOOHOCTh MHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIIHHO
BEITIOJTHSTH TaKyIO IEITEITLHOCTH,

WHTEPEC K paslIndHbIM cdepaM MpoPeCcCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun ©  peaTnu30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O M €amM00Opa30BaHHIO Ha
NPOTSKEHUU BCEU KU3HU,

7) 3K0JOrHYeCKOT0 BOCIIUTAHMSI

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIIEHUE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHUS,

MOBBIIICHUE YPOBHA DKOJOTHYECKON KYyJIbTYphl: TPUOOPETEHHE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TMOCIEICTBUA IS
OKPYKaOIIEH CPeIbl;

OCO3HAHUE TJI00ATBHOIO XapakTepa JKOJIOTHYECKUX MpoOJieM W MyTed HX
pelIeHuST,

CIIOCOOHOCTh HMCIOJB30BaTh MNpHOOpETaeMble NPU H3YUYEHUH OUOJIOTUH
3HaHWSI W YMEHHS TIPU PEIICHUW TPOOJIeM, CBS3aHHBIX C PAIlMOHATBLHBIM
MPHUPOJIOTIONB30BaHUEM  (COOJIIOJICHMEe  TpaBHJ  TIOBEICHUS B MPHPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHHE PAaBHOBECHS B DJKOCHUCTEMax, OXpaHY BHIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEWCTBHUM, NPUHOCAIIMX BpEld  OKPYXKarOUIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBAaTh HEOJArOoNMpUSITHBIE IKOJIOTHUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTHUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTbITA JEeATENTbHOCTU AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKEe, TOTOBHOCTU K YYaCTHIO B MIPAKTHUUECKOMN JIEATEIIbHOCTH SKOJIOTHUYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHWS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOW NMpPaKTUKH, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOM KYJIbTYphl Kak CpeACTBa
B3aMMOJICHCTBUS MEXKTY JIFOJbMHU U MO3HAHUS MUDA,

MOHMMaHHE chnenudUKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUS] 00 OKpYXalollleM MHpPE KaK O €JUHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlllecTBa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodiemM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU [JIi COBPEMEHHOW IMBHIIM3AIIUM:
oOecrieueHUs] HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PecypcHble  MOPOOJEMBI  Pa3BUTHUS
YeJI0BEUECTBa, MOMCKA MyTeW BBIXOJA M3 TIO00ATBHBIX AKOJOTHUUECKUX MPOOJIEM U
oOecrieueHus:  Mepexoja K  yCTOWYMBOMY  Pa3BUTUIO,  PallMOHAJIHLHOMY
UCIIOJIb30BaHUIO MPUPOJHBIX PECYpCcOB U (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJY4YeHUU OHUOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUsT OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4YacTU (YHKIIMOHAIBHOW rpaMOTHOCTH oOyvaromuxcs, popMupyemoi
MIPU U3y4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WUCIIOJb30BaTh MOJIydaeMble 3HAHWS [JIs aHaldu3a u
OOBSICHEHUS SIBJICHUI OKPYXAIOIIETO MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMeHUEe JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HA OCHOBE HAay4dHbIX (PAKTOB H
MMEIOIINXCS JAHHBIX C 1IEJIbIO MOJYYEHHUsI TOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTh CaMOCTOSATENIBHO UCIOIb30BaTh OWOJOTUYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAaY4YHOW ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCJIEI0BATENbCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSI y4eOHOro mpeaMera «buomorus»
BKJIIOYAIOT. 3HAYUMble i1 (OPMUpPOBAHMUS MHUPOBO33PEHUS] OOYUAOUIUXCS
MEXKIUCITUIUTHHAPHBIE (MEXKITpeIMeTHbIC) OONICHAYYHBIC TIOHATHS, OTPa)KaroIIne
LETOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEeUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHsl, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICJIOBAaHKME,  HAONIOJICHWE, HW3MEpPeHHe,  OKCICPUMEHT H  JIPYTUX),
YHUBEpCaJIbHbIe y4eOHbIe JedcTBUsA (IO3HABaTeNbHbIC, KOMMYHHKATHUBHBIE,

PETYJIATHBHEIE), o0ecreunBaroIIne dhopmupoBaHue (G yHKIIMOHATBEHON
IPAMOTHOCTH W  COIMAJIBHONM KOMIIETEHIIMM OOYy4Yaronuxcsi, CIOCOOHOCTh
oOyyarommxcs UCII0Ib30BaTh OCBOEHHBIE MEXIUCUUILTUHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHUCTBUS B
MMO3HABATEIBHON U COIIMATIbHON MPAKTHKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHUSI MPOTPAMMbl CpPEIHET0 OOIIero
00pa3zoBaHusl 1OTKHBI OTPakKaTh:

OBaanenne YHHBEpPCAJIbLHBIMHA yueOHbIMH NMO3HABATEILHBIMHU
AeMCTBUSMU:

1) 6a30BbIe JJOTHYECKHE TCHCTBHS

CaMOCTOSITEIbHO  (OPMYJIMPOBATH U AKTyaJlU3UPOBaTh  MpoOIieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MNPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CMHTE3a, CpaBHEHUS, KIIaCCU(PUKALINN, 0000IIEHNS), paCKPhIBATH CMBICIT
OHMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTepHBbIC NMPU3HAKH, YCTAHABIUBATH
CBSI3M C APYTUMU TOHSATHSMU);

ONpENeNATh LEeNu MAESITEIbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThl ACSITEILHOCTHU C MMOCTABICHHBIMH IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS JIJIsl 00bsiCHEHUs (DaKTOB U SIBJIICHUM
YKUBOW MPUPOJBI,

CTPOWTH JIOTMYECKUE pacCyXaeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, I10
aHaJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B PAcCMaTPUBAEMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOJBI U 3aKJIFOUEHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa 1St MPEJICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUI B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKk)ke  MPOTUBOPEYUMH  pa3sHOro  poja,  BBISBIEHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIINXCS
MaTepuaJbHbIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIESITEIHLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTaTOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN AEATEbHOCTY;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  peaNbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATHh KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEI0BATENbCKHE AeiiCTBHS:

BJIaJIETh HABBIKAMU YUEOHO-HUCCIIEI0BATENIHCKOU M MTPOCKTHOMN JI€SITEILHOCTH,
HaBbIKAMU  pa3pelieHus: NTpoOJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOIB30BaTh Pa3IMYHBIE BHUJBI JIESITEIBHOCTH IO TOJYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpPIpeTalni, MNPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YUCJIE PU CO3AaHUU YUEOHBIX U COLUATIBHBIX TPOEKTOB,;

(dbopMupoBaTh Hay4YHBIN TUI MBIIUICHHS, BIAJE€Th HAYYHOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyl B 00pa30BaTENIbHOU
JESATENbHOCTU U dKU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUYUHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUINOTE3Y €€ PpEeIIeHUs, HaXOJWUTh apryMeHThl [JIsl JOKa3aTelbCTBa
CBOUX yTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH IIOJIyYEHHbIE B XOJE€ pEUIeHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH UBMEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LIE€JICHANPABICHHBIN MOUCK IMEPEeHOCca CPEACTB U CHOCOOOB
NercTBUS B TPOGECCUOHANIBHYIO CPEly;

YMETb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUUECKYH 00JacTH
KUZHEACATEIbHOCTH,;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIE HJIEH, MpeajiaraTh OPUTHHAIbHBIE MOAXOIbl M PEIICHMUS,
CTaBUTH MPOOIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padoTa ¢ uHpopMaNe:

OPUCHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX HHPOpMaruu (TeKkcTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJSPHOW JHUTEpaType, OHOJOTHMUECKUX CIIOBApsSIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH



MH(pOpMALINIO Pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKH OLEHUBATh
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHITH PA3IUYHBIE METOJBI MPU MOUCKE U
otbope Ounonornueckoi MHGOpMaAILMU, HEOOXOAUMOW ISl BHIMOJHEHUS y4EOHBIX
3azay;

MpuoOpeTaTh OMNbBIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAaHUS PA3TUUHBIX
MMOUCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (QOopMy  MOpeICTaBICHUS
ouonormueckoit nHGopmarmu (CXembl, rpaduKH, JHArpaMMBbl, TaOJIHIIBI, PUCYHKH
¥ pyroe);

UCIIONb30BaTh HAYUYHBIM S3bIK B KayeCTBE CpeACTBa mpu padbore cC
Oouosiornueckod uHOpManNUER: TPUMEHITh XUMHUYECKHE, (QU3NUECKHEe U
MaTeMaTU4YeCcKue 3HaKh U CUMBOJIBI, (hOpMyJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIONb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHUE  CPEJICTBA
HarJISAHOCTH,

BJIaJICTh ~ HABBIKAMU  pAacloO3HABaHUA W 3alIUThl  HUHQpOpMAIIUH,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHHUKATUBHBIMU A€iiCTBUSIMMN .

1) oO1eHueE:

OCYILECTBIIATH KOMMYHHUKAIIMKM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JINAJIOTE WJIU JUCKYCCHH 1O CYIIECTBY 0OCYyXTaeMol TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3BIBATh CYKJICHHUSI OTHOCUTEIHHO BBHIMIOJHEHUS MpeajaracMomn
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIaCOBAHHOCTH MO3UIUN APYTUX YUYACTHHKOB
JMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBAa OOIIEHUS, IOHUMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyaluH,
YMETbh CMSTYaTh KOH(MIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3TUYHBIMHU CIIOCOOaAMU OOIIEHUSI W B3aUMOJCUCTBUS, TOHUMATD
HaMEpEHHUs IPYTUX JIIOJEH, TPOSBIISITh YBAXKUTEIBLHOE OTHOIIEHUE K COOECeTHUKY
U B KOppeKTHOU opme HopMyIUpOBaTH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI J1esITeIbHOCTD:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIHHOU
paboTHI TIPU peIICHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBLIBATH HEOOXOAUMOCTH
MIPUMEHEHUS TPYIMIOBBIX (HOPM B3aUMOJECHCTBUS MIPU PEIICHUHN yueOHOH 3a/1auH;

BBIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA,;



MPUHUMATh [I€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATh JECUCTBUS 1O €€ MNOCTHXKEHUIO: COCTABJATH IUJIaH JEUCTBUH,
pacrpenensTh pojid C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXAAaTh pPe3yJIbTaThl
COBMECTHOM palOTHI;

OIICHUBAaTh Kaue€CTBO CBOEr0 BKJAJa MU KaXJOT0 y4YacTHUKA KOMaHJbl B
oOIIKI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBAaTh HUJEU C TMO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJECHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATUBHBIMU A€CTBUSIMM:

1) camoopraHu3anms:

UCIIOIb30BaTh OWOJIOTUYECKUE 3HAHMS Ji1 BBISBICHHUS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YY€OHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUU I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSIX U MOCTYIKAaX MO OTHONIEHUIO K KUBOWU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIEITEIIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbLHON
JESATENbHOCTU U dKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh  IUIAH  pPEIICHUsT MpoOJeMbl ¢  y4€ToM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEATIOUTECHHUIA,

JaBaTh OLIEHKY HOBBIM CUTYyaIlUsIM,

pacuupsiTh paMKH y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX PEANOUYTECHUH,

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIeHHE,;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAUIIUU B
pa3HbIX OOJIACTSX 3HAHUW, MOCTOSHHO TMOBBIIIATH CBOW 0O0pa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb!

JaBaTh OIIEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TMO3HABATENBHOM  peduieKCuM KakK  OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUIM U MBICIUTENBHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI peIEKCUH [JIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOT'O PEIICHUS;

YMETb OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HUX
CHUXKEHUIO;



MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHalIu3e pe3yJbTaToB
NeATEeNbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsI CBOM HEJIOCTATKHU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX NpPU aHalIu3e pe3yJbTaToB
NeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIHX HA OLIUOKH,

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTrHble pe3ynbTarhl ocBoeHust mporpammbl COO mo Ouomoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienupuyeckue Ajist yueoOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JAEATEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B PA3MUYHBIX yU4E€OHBIX CUTyalUsX, a TaKKEe B PealbHBIX
KU3HEHHBIX CUTyallusiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMerHbie
pe3yabTaThl MPEACTaBIEHBI MO TOJaM 00 y4eHUSI.

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTrO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUU O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUUCKUX U
3apyOeKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (DYHKIHMOHATHLHOU
IPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs] KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSTHM:
’KU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (0OOMEH BEIIECTB M IpPEeBpallCHUE
SHEPIHH), TOMeocTa3 (CaMOpEryJISIns), YPOBHEBAs OpPraHU3allns KUBBIX CHCTEM,
caMOBOCIIpOou3BeicHUE (PEenPOAYKIIHS), HACIEeICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE HW3JIaraTh OWOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHa,
MyTallMOHHAsl, IICHTpaJbHAs JOTMa MOJICKYJSIpHOH Owuojoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (o0 meHTpax MHOTO0OOpasus U
MIPOUCXOXKJICHUST KyJIbTypHBIX pacTteHuii H. . BaBuiosa), onpeneysaTs rpaHUIlbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIOACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBICHHM, OpraHu3anus U MNpOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOTYyUYCHHBIX



pPEe3yIAbTATOB, UCIOIL30BAHHBIX HAaYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB,;

YMEHHUE BBIJEIATh CYHIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAICHUs] PHEPTUH B KJIETKe, (POTOCHHTE3a,
IUIACTHYECKOIO0 W SHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, MeiHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIWBHUAYAJbHOTO Pa3BUTUS OpraHu3Ma
(oHTOrCHE3);

yMEHUE TPUMEHSThH MOJTYyUYECHHbIC 3HAHUS NJi1 OOBICHEHUS OMOJOTMYECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATHS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HU C LEeIpl0 oOecreyeHHus: Oe30MacHOCTH CBOEro 3J0POBbS U 3/10POBbS
OKPY’KAIOIIUX JII0JIeH, COOII0IEHUSI HOPM TPAaMOTHOI'O TIOBEJICHUS B OKPY KarOIIeH
MPUPOJIHON cpeAe, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUN
COBpPEMEHHOMU OounoJsioruu u OMOTEXHOJIOTUI TSt palMOHAIILHOTO
MPUPOJIONIOJIL30BAHMUS;

YyMEHUE peliaTh OJJIEMEHTApHble TEHEeTUYECKHE 3aJlaud Ha MOHO- U
JUTHOPUIHOE CKpEIlIMBaHUE, CIEIMJIEHHOE HacleIOBaHUE, COCTaBIISITh CXEMBbI
MOHOTHOPUTHOTO CKpEUIMBAHUS NJi1 MpeJCKa3aHus HacCJIeAOBaHUS MPU3HAKOB Y
OpraHU3MOB,;

YMEHHUE BBINOIHATh JA0OpaTOpHBIE U MpPaKTUYECKUE padoThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a0OPaTOPHBIM 000PYIOBAHUEM,

YMEHHE KPUTHUYECKH OIIEHMBATh M HHTEPHPETHUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpelcTBa MacCOBOW MH(OPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl), STUYCCKHE AaCIEKThl COBPEMECHHBIX HCCIICIOBAaHUN B OHOJIOTHH,
MeJUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
00o6m1asi Ouonornyeckyro HHGOPMALUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIO0Ib30BaTh MOHSATUMHBIN anmapaT OMOJIOTHUH.

[IpeameTHble pe3yiabTaThl OCBOeHUs yueOHoOro mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSl €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHUsS, O BKJIAJE€ POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTHH, (DYHKIHOHATHLHOU
IPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUs] KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSTHM:
BUJI, TIONYJISALKUS, TeHOMOH I, 3BOJIOIMS, JABWKYIINUE CHIbI ((DaKTOPHI) IBOJIONNH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,



AKOCHUCTEMA, NPOJIYUEHThI, KOHCYMEHTHI, PEAYLEHThbl, LENH MNUTaAHUS,
IKOJIOTHYEeCKas MupaMuia, OuoreomneHos, onocdepa,

YMEHHE W3JIaraTh OWOJIOTHYECKHe TeopuH (PBOJIOIIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKas TEOpHUsS OBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpimeBoro cxoxctBa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBICHUN |
nyteid ook A. H. CeseproBa, yuenus o ouochepe B. U. Bepnamckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MO3HaHUs B OMOJIOTMU: HAOIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB U SIBIICHHM, OpraHu3anus U MNpOBEICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTA MEXIY HCCIEIyEMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyUYSHHBIX
pPEe3yIAbTATOB, UCIOIL30BAHHBIX HAaYYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB,;

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJOTHUYECKUX
OOBEKTOB: BHUJIOB, TNOMYJAIIUMN, MPOAYUEHTOB, KOHCYMEHTOB, pPEIAYyIEHTOB,
OMOTeOIEHO30B M  JKOCUCTEM, OCOOEHHOCTHM TPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOIO OTOOpa, BHUA000pa30BaHUSA, MPUCIIOCOOIECHHOCTH
OpraHU3MOB, JEUCTBUS HKOJOTHUECKUX (PAaKTOPOB HA OPraHU3MbI, MEpeHoca
BEIIECTB M TMOTOKAa HHEPIHMM B IKOCHUCTEMAaX, AHTPOINOTCHHBIX H3MEHEHUU B
AKOCHUCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB M OUOr€OXMMHUYECKHUX
IIUKJIOB B Omocdepe;

yMEHHE TPUMEHSThH MOJIYyYECHHbIC 3HAHUS NJi1 OOBICHEHUS OMOJOTMYECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATUS NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HU C I1EeNbl0 obOecrieueHus: 0e30MacHOCTH CBOETO 3/I0POBbS M 30POBBS
OKPY’KAIOIIUX JII0JIeH, COOI0IEHUSI HOPM TPAMOTHOI'O TIOBEJICHUS B OKPY KaIOIIEH
MPUPOJIHON cpelie, NMOHMMAaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUN
COBPEMEHHOMN OMOJIOTHU ISl palliOHATBLHOTO MPUPOIOIIOIH30BaHNUS;

YMEHHUE peniaTh 3JIEeMEHTapHble OMOJIOTHYECKUE 3aJlaud, COCTABISATH CXEMBbI
MepPeHOCa BEIECTB U SHEPTUU B DKOCHCTeMaX (LU MTUTAHHMS);

YMEHHUE BBINOIHATh JA0OpaTOpHBIE U MpPaKTUYECKUE padboThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a0OPaTOPHBIM 000PYIOBAHUEM,

YMEHHUE KPUTHUYECKH OIEHHWBATh M HHTEPHPETHUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHKOB (CpecTBa MacCOBOW MH(OPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuajbl),  paccMaTpuBaTh  TJOOATbHBIE  JKOJOTHUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0006m1ass Ouonornyeckyro HHGOPMAILUIO U3 HECKOIbKHUX UCTOYHUKOB, TPAMOTHO
UCIIO0Ib30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM (madposbIe)
Ne n/m Kontpoabubie | IlpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Bubnuoreka [IOK
! brororis kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
Bubnuoreka [IOK
2 JKuBble cucTeMbl U MX OpraHu3aIus 1 0 0 httos://m. edso0.ru/7f41c292
. bubmuoreka [{OK
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIIETKH 8 0 1 httos://m.edsoo.ru/7f41c292
Bbubnuoreka [IOK
4 KM3HENCATCIBHOCTE KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3MHoxkeHue U THANBUIYaTbHOE PA3BUTHE 5 0 1 bubnmoreka [[OK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HU3BMEHUYHBOCTH 8 0 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opraHu3mMoB. OCHOBBI 3 0 0 bubnmoreka [[OK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
Bubnuoreka [IOK
8 Pesepaiioe Bpens 1 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM (madposbIe)
Ne n/m Kontpoabubie | IlpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Bu6nuoreka [IOK
! IBOIMOLHOHHAA GHOTOrHS 9 0 1 https://m.edsoo.ru/7f41cc74
9 BO3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 9 0 05 bu6mmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
Bubnmuoreka [IOK
3 Opranu3MEl i OKpyIKaiouLas cpeaa > 0 1 https://m.edsoo.ru/7f41cc74
Bubnmuoreka [IOK
4 Coo0riecTBa 1 SKOJIOTHYECKUE CUCTEMBI 9 0 0 htts://m.edsoo.ru/7fA1cc74
Bubnmuoreka [IOK
> Pesepaiioe Bpes 2 0 0 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/m Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
Bbu6mmoreka [JOK
1 Buonorus B cucteme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meroas! MO3HAHUS JKUBOU ITPUPOJBI.
[Tpaktuueckas padora Ne 1
2 «Hcrionp30oBaHue pa3TUIHBIX 1 0 0.5 bubmmorexa LIOK
P ' https://m.eds00.ru/863e6122
METOJIOB IIPU U3yYECHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuCTeMBbI, MPOLECCHI 1 0 0 bubnmoreka [JOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMu4YecKui cocTaB KieTku. Boma u 1 0 0 Bbu6muoreka [JOK
MHUHEpPAIbHBIE COJIN https://m.edso00.ru/863e674e
Bbu6mmoreka [JOK
5 benxu. CocraB u cTpoeHue OenkoB 1 0 0 httos://m.eds0o.ru/863e6b72
depMeHThI — OHOJIOTHYEeCKHe
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3ydenue 1 0 05 bubmumorexa [IOK
KaTaJIMTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
bepMeHTOB (Ha MpUMEPE aMIJIa3bI
WM KaTajasbl)»
Bbu6nmoreka [JOK
) 1
! YraeBossL. JIumue! 0 0 https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Bbu6muoreka [JOK

8 Hywuentossie kuciors. AT® 0 https://m.eds00.ru/863e6d5¢
9 Hcropus n MeToas! U3ydeHus 0 bubmumorexa [IOK
kneTku. Knerounas teopus https://m.edso0.ru/863e6e88
10 KineTtka xak 1eaocTHas )KUBas 0
cucTema
CrtpoeHune dyKapuoTHIECKON KIESTKH.
JlaGopatopnas padora Ne 2
«M3yueHne cTpoeHus KIETOK Bubnuorexa LIOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil oI MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpenapaTax u ux
OTIFICAHHE»
Bbu6nmoreka [JOK
12 OOMeH BelecTB I MeTab0Iu3M 0 httos://m.edsoo.ru/8636766¢
Bbu6mmoreka [JOK
13 Porocumres. XemocHirres 0 https://m.eds00.ru/863e7c98
. bubmuoreka [JOK
14 dmeprerureckuii ooMen 0 https://m.edso0.ru/863e7aae
JKu3zHeHHbIN UK KIIeTKHU. JleneHue
KkieTku. Mutos. JlaboparopHast Bu6morexa LIOK
15 pabota Ne 3 «Habmonenne MuTO3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIlKa TyKa Ha
TOTOBBIX MUKPOIIpEnapaTax»
16 Buocunres 6enka. Peakius 0 Bbu6mmoreka [JOK
MaTpUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 Tpaucnsius — OuocuHTe3 OenKa 0 httos://m.e dSO(IJl.ru 186367966
18 Hexnerounsie Gpopmbl xu3HH — 0 bubnmoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

Bbu6nmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPTraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
Bbu6mmoreka [JOK
2 Meii
0 enos 0 https://m.edso0.ru/863e7f4a
OO0pasoBaHue U Pa3BUTHUE MOJOBBIX
KJ1eToK. OMmIog0TBOPEHUE.
JlaGopaTopnas pabora Ne 4 bubmmorexa [IOK
21 0.5
«/3ydeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE 0 Bbu6mmoreka [JOK
OpraHu3MoB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 0 bubmumorexa [IOK
HAaCJIeACTBEHHOCTH U U3MEHUYHUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIICIOBAHHS
24 I 1/13HaK01I: Monoru6 I/Iﬂ HOE 0 bubmmorexa [JOK
p ' pHA https://m.eds00.ru/863e8878
CKpEIIUBAaHUE
WrHOpUIHOE CKPEIIMBAHUE. 3aKOH
25 §e3a13niniloro H;}JIL: OBaHMS 0 bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuemieHHOe HaclIeIOBaHHC
npusHakoB. JJaboparopHas pabota
Ne 5 «M3yueHne pe3ynbTaToB bubmumorexa [IOK
26 0.5
MOHOTHOPUHOTO U JUTUOPUIHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(IIILI HA
TOTOBBIX MUKPOIIpENapaTax»
27 I'eneTuka mona. HacinemoBanue 0 Bbu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MMPHU3HAKOB, CHCIUVICHHBIX C IMOJIOM

https://m.edso00.ru/863e8c60

N3menuuBocts. HenaciencTBeHHast
U3MeH4YMBOCTb. JlaboparopHas

08 pabota Ne 6. Mzyuenue 1 05 bubmmorexa [IOK
MOAU(PUKAITIOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPHALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

HacnenctBeHHast U3MEHYMBOCTb.
JlaGopatopnas pabora Ne 7. bubmmorexa [IOK

29 . 1 0.5
«AHanM3 MyTanuil y 1po3o¢uibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpEapaTax»

Bbu6mmoreka [JOK

30 Fetetitka sesopexa ! 0 https://m.edso0.ru/863e8d78
O6o0muienne o Teme

31 «HacnenctBeHHOCTD U 1 0
M3MEHYHMBOCTH OPraHU3MOB»

Bbu6muoreka [JOK

32 (Ceekiuisl Kak Hayka i MpoLece ! 0 https://m.eds00.ru/863e9214

33 MeToabl ¥ JOCTHIKEHUS CENEKIINNA 1 0 Bbu6muoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 0 bubnmorexa [IOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/m Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 1
IBOIIONMS M METOIbI €& H3YHCHH 0 0 https://m.edsoo0.ru/863ea20e
5 HcTopus pa3BuTHs NpeICTaBICHUN 1 0 0 bubmumorexa [IOK
00 3BOJTIOIMH https://m.edso00.ru/863e9570
Bbu6mmoreka [JOK
M 1
3 HRPOIBOIIOTRHL 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMeHTapHas
€IMHUIIA BUJIA ¥ SBOJTIOIIHH.
4 HI;60 I;TO HI;}I abota Jill'o 1 1 0 0.5 bubmmorexa LIOK
paTopHad p B ' https://m.edso00.ru/863e99c6
«CpaBHEHHE BHUJIOB IO
MOP(}OJIOTHIECKOMY KPUTEPUIO»
JIBMoKyIHe Critbl (3JIeMEHTapHBIC bubmuoreka [JOK
S) 1 0 0
(aKTOpBI) IBOIIOIIH https://m.edsoo.ru/863e9da4
Bbu6mmoreka [JOK
6 E i 0TO 1 0 0
cTecTBeHHbIi OTOOP H ero popuet https://m.edso0.ru/863e9ed0
PesynbTare! sBOIIOIMK:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Bua000pa3oBanue. JlaboparopHas 1 0 05 bubmumorexa [IOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 0 0 bubnmorexa [IOK

MaKpO3BOJIIOIUN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTtumocTs 3BOMIONINN 0

10 HcTopust ®u3HU Ha 3eMiIe U METOIbI 0
e¢ n3y4yeHus

1 I'unoTe3bl NPOUCXOKIEHUS )KU3HU 0 bubmumorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3zButue xxu3Hu Ha 3emiie o 3paM U bubnmoreka [JOK

12 0
rnepuoaam https://m.edsoo.ru/863eatcbe
OCHOBHBIE ATAITbI YBOJIOIUH
PaCTUTENILHOTO U )KHBOTHOTO MHUpA.

13 [Tpaktuueckas padora Ne 1 05 bubmmorexa [IOK
«/3ydyeHne NCKOIIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJIJICKIUSIX»

14 CoBpemMeHHast cuctema 0 bubmmoreka [JOK
OpPraH"4ecKoro Mupa https://m.edso0.ru/863ea48e

Bbu6nmuoreka [JOK

15 DBoonUs YeoBeKa (aHTPOTIOTeHE3) 0 httos://m.edsoo.ru/863eac2c
JIBmxytue cuiibl ((pakTopsl) bubnmorexa [IOK

16 0
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH IBOIIOIUH 0
YeJoBeKa

18 YenoBeueckue pacsl U IPUPOIHBIE 0 bubmmorexa [IOK
ajJarnTalny 4eiaoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O6001IICHHE 10

19 TeMe «BO3HUKHOBEHHUE U Pa3BUTHE 0
KU3HU Ha 3emie»

20 DKoJIOTHS KaK HayKa 0

21 Cpenbl 0OUTaHUS B SKOJIOTHIECKHE 0 bubnmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

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

AbuoTtuueckre GaKTopsbl.
JlaGopatopnas pabora Ne 3.
«Mopddonoruueckue 0COOEHHOCTH

22 ACTCHMI U3 PA3HBIX MECT 0.5 bubmmorexa LIOK
P P ' https://m.edsoo.ru/863eb10e
oOutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBera Ha pocT U
pa3BUTHE YCPEHKOB KOJIeyca»
Bbu6mmoreka [JOK
2 b
3 HOTHHCCKHE (hakTOpb 0 https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTHKU
nomyssiiun. [IpakTuueckas pabora
24 Ne 2 «IToacyér mIoTHOCTH 0.5
MOTMYJISAIUI pa3HbIX BUOB
pacTeHun»
o5 Coo0riecTBa OpraHu3MOB — 0 bubmmoreka [JOK
OHOIIEHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI 0 bubmuoreka [JOK
(sxocHCcTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN YKOCUCTEMEI.
27 DKOJOTUYECKHE MUPAMUIBI 0 bubmmorexa [JOK
. DaMHJBL. https://m.edso0.ru/863eb5fa
CaoiicTBa ’kocucteM. Cykieccus
28 [TpupoHBIE 3KOCUCTEMBI 0
29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 0
30 buocdepa — rnobdanbHas 0 bubnmorexa [IOK
9KOCHCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubmmoreka [JOK

o6uocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiu 1 0
33 CocyiecTBoBaHUE TTPUPOABI U 1 0 bubnmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O6006menne TeMbl «Coo0IeCTBa U 1 0
HKOJIOTUYECKUE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I1O0 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buonorus, 10 kacc/ INaceunuk B.B., Kamenckuii A.A., Pyoros A.M. u ap.;
[lox penaxuueit [laceunuka B.B. Axunonepnoe o6miectBo «M3narenbcTBo
«IIpocsenienune»

* buonorus, 11 knacc/ INaceunuk B.B., Kamenckuit A.A., Pyoros A.M. u nap.;
[lox penakuueit [laceunuka B.B. Axkunonepnoe o6miectBo «M3narenbcTBo

«IIpocsenienune»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJISA

1. Kosnosa T.A. buonorus B Tabnunax. 6 -11 kiaccel: cripaBouHoe mocobue /
aBT.-cocT. T.A. Ko3nosa, B.C. Kyumenko. M. JIpoda, 2008.

2. MamonToB C. I'. buonorus: [Tocobue s mocTynaro-mux B By3bl. M.:
Bricmas mixona, 1992.

3. Coxomorckas b.X. 120 3agau mo reneruke. M.: 1992,

3. MenuukoB b. M. buonorus: ¢opmsl 1 ypOBHH KHU3—HU. — M.:
[Tpoceemenne, 1994,

4. Peiimepc H. @. OcHOBHBIE OMOTOTUYECKHUE MTOHATUS U TEPMUHBL. — M.:

[Tpoceemenne, 1993.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

www.bio.1september.ru - razera «buosorus» - npuaoxeHue K «1 ceHTIOps»
www.bio.nature.ru - Hay4Hbsie HOBOCTH OUOJIOTHH

www.edios.ru - Dimoc - HeHTp TUCTAHIIMOHHOTO 00Pa30BaHUs
www.km.ru/education - YueOnble MaTepuajbl U ClIOBapy Ha caite «Kupuiur u
Medoanii»

www. rusedu.ru



