AHHOTauMs K padoyell mporpamMmme

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeneNieHns] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeaMeTa
«buonorus» cocraBwiM: KoHuUenrtyaiabHble nonoxkenus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, CoJepKaHusi, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIITYCKHHUKOB, TIOJIOKCHHSI 00 OOITUX MEJIX U
OPUHIMIIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETrO
ob1ero oopazoBanusi B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crieln(puKe
Ouosiornu, €€ 3HAYCHUU B TO3HAHUM SKUBOM MPUPOABI U OOECICUCHUU
CYILIECTBOBAaHUsI 4esioBedeckoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aéT npeacTaBiIeHUe O Lelsx, 00 001Iel cTpareruu
00ydeHUs, BOCIIUTAHUS U Pa3BUTUS 00YUAIOIINXCS CPEACTBAMH yUeOHOT0 IIpeIMeTa
«buonorusy, onpeaensieT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €r0 CTPYKTYPY,
pacripesiesieHue 1o pasjeliaM U TeMaM, PEKOMEHIYeMYIO IOCJIeI0BaTeIbHOCTh
U3y4eHHs] y4eOHOro MaTepuaina ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00ydJaromuxcs.

B nporpamMmme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3ysbTaraM OOYy4YeHHUS B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEIBHOM
NEeATeIIbHOCTH/YUEOHBIX JCHUCTBUIA OOYYAIOIIMXCS IO OCBOCHHUIO COJIEpPIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIAIT TTPEEMCTBEHHOCTH B W3Yy4YeHWUW OWOJoruu, Onarojapsi 4emy B HeE
IPOCMAaTPUBAETCS HAMNpPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, [IEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
oOpa3e XKM3HM U OEpEeKHBIM OTHOIIECHHUEM K OKpYKAIOIIeH TPHUPOIHON cpene.
[TosToMy Hapsny ¢ M3ydyeHHEM OOIICOMOOTUUECKUX TEOPHUM, a TakKe 3HAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEJEHO BHHUMAaHHE HCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHWHM B TIOBCEAHEBHOM KU3HM ISl PEIICHHS TPUKIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJIOTHYECKHU 1IEIECO00Pa3HOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOTHON Cpele, aHalr3a BIUSHUS XO3SUCTBEHHOMN
JESATETHPHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buonmorus» MpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTICUeHHUS YCIOBUH IS PEIICHHUS



OJIHOM M3 aKTyallbHBIX 3a]a4 LIKOJIbHOTO OMOJOTHYECKOro 00pa3oBaHUs, KOTOPas
npejamnoyiiaraetT GopMUPOBAHUE Yy OOYUYAIOIIUXCS CIIOCOOHOCTH aAanTHUPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpenHero oOiero o0pa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa obecrneynBaeT (POpPMHUPOBAHUE Yy OOYUAIOIIUXCS MPEACTABICHUN O
HAy4YHOUW KapTHHE MHUpa, pacIIUpsieT U 0000IaeT 3HAHUA O KUBOU mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHu3alud W HSBOJIIOIWU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHMUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(GyHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 W 0Oe3omacHoro obpasa
KU3HH, KOJIOTUMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHSI UMEET TAKXKE JJIsSl PEIICHUST BOCIIUTATEIIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  o0pa3oBaHMs,  COIUATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrneynBaeT yCJIOBHs sl (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX M HH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYPhI, CIIOCOOCTBYET HMHTETpPAllUM OUOJIOTMUECKUX 3HAHHUH C
NPEICTaBICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUBUKHU, XUMUU U
reorpa¢uu. Ha3BaHHble TOJNOXKEHHS O TMpeAHA3HAYEHUU Y4eOHOro mpeaMera
«buonorus» coCTaBWIM OCHOBY /i ONpEAeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B MporpaMme [0
OMOJIOTHH.

OT160p coxmepkanusi yueObHOro npeaMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpOCOOOpPAa3HOrO0 MONAXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OIpPEACISIONINE aJeKBaTHOE TOBEJICHUE
YeJIOBeKa B OKPYJKAIOIICH IPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU M TMPAKTAYECKOM aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITy>KaT OCHOBOH It (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[IEHHOCTHBIX ~ OPUEHTAlMAX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3AIUH
OMoIornYecKoro 00pa3oBaHMs.

CTpyKkTypupoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONIOTUY  OCYIIECTBICEHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX KMBOM MPUPOJIBI, O €€ YPOBHEBOUW OpraHU3allu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUIME COoAepKaTelbHble MuHUK: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouosiornueckas cucremay, «CucremMa U MHOrooOpasne OpPraHHM4eCKOro Mupay,
«IBOTIONHUS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTU.



Henp u3ydenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
UCIIOJIB30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEHCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3aIlMH, BBIJAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOlleCCe aHaIu3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINH;

CTAHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa )KHUBOUW MPUPOIbI HA OCHOBAaHWUY 3HAHUH U OIIBITA, MMOJYYCHHBIX IIPU U3YUCHUHU
OHOoJIOTHH;

dbopmupoBaHue y oOydarmMXcsS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOM JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOCHUS ITHICCKUX
HOPM MPH MPOBEJICHUHN OMOJIOTHYECKUX UCCIETOBAHUI;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKOUN KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHHUM B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH JEATEIbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlel cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHWE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SIBIISIETCSI OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIUM B
cocTaB npeaMeTHoN obsactu « EcTecTBEeHHO-HAayYHbIE TPEAMETHI.

JI1st u3yuenus OMoOJOTUM Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guonorun B popMuUpoBaHUM COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEecKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM
MOJICKYJISIPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnOoChEepHBIH.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbBIE BELIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMbie 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (ME€pBUYHASA, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMN OENKOB.



depmeHThI — Onosiorudeckue katanu3atopbl. CTpoeHne pepMeHTa: akTUBHBIN
neHTp, cyoctpatHas cnenuduuHoctb. Kodepmentsl. Butamunsl. OTianuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), TUucaxapuiabl
(caxapo3a, JakTo3a) M TMOJUCAaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonorunyeckue GyHKINH YIII€BOJOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHbie cBoiicTBa. buomornveckue QyHknun sunugoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK KICTOUHUKOB SHEPTUH.

Hyxnennosesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u pynkiuu JAHK. Ctpoenue u gynkinuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIUH.

[uTonorus — Hayka o kietke. Knerounas teopusi — mpuMep B3auMOJCHCTBUS
ujel u HakToB B HAYYHOM TTO3HAHUU. MeTOIbl U3yUeHHS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO01ue mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MmemOpaHa, Moiekynsl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOEHUsI MpOoKapuoTHdyecKkoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIEeTKH. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbynakmuu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa U GpyHkiuu. [luTtomnasma u eé
opranouasl. OmHOMeMOpaHHBbIe opraHownabl kietku: OIIC, ammapat I omibmku,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHJAPWH, IUIACTHBI.
[Ipoucxoxknenne MUTOXOHApUN W Tutactua. Bunbl mmactun. HememOpanHbIe
OpraHoOUIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMN OPraHOMI0B KJIETKU. BrirroueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JI0YKa,
KapuoIUia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pauknun, K. M. bap.

Jnarpammel: «PacripeneneHne XuMUYECKUX 3JIEMEHTOB B HEKHUBOU IPUPOJIEN,
«PacmpenienieHue XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJIE».

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyJbl BOJIb», «brocunTe3 0enkay, «CTpoeHrHe MOJIEKYIIbI OenKay,
«Ctpoenue dpepmenta», «Hyknennossie kucnotel. JJHK», «CTpoeHrne MoneKyIbl



ATO», «CTpoeHHE IYKApUOTHYECKOM KIETKW», «CTPOCHHE KUBOTHOM KIETKNY,
«CTpoeHuEe pacTUTENbHON KIETKH», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbD, «JIUIUaABI».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HAOMIOJIEHNU, WM3MEpPEHUM, HSKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

JlaGoparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTHBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTalasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUxX
OMHMCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WK MeTa0oIn3M. AcCUMUWIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIISIIUS (SHEPreTUYecKuii OOMEH) — JBE CTOPOHBI E€AMHOro Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIu3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIi. Ponb pepmenTOB B
oOMEHE BeIleCTB U MPEBPAIIEHUH SHEPTUH B KIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTh POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TMOBBIIIEHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIKUe OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMEH B KileTKe. PaclierieHne BelecTB, BbIACICHUE U
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIIETKE. DTaIlbl SJHEPreTHUecKoro oomena. [ mukonus.
Bbpoxenune u ero Buabsl. KuciopogHoe OKuUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTmdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKWH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OouocunHTese Oenka.

Heknerounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOTO IHKJIa BHPYCOB.
Bakrepuodaru. bonesnn pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpuuura yenoreka (BUY) — Bo3zoyautens CIIN/a.



OO0OpaTtHast ~ TpaHCKpuNIus, peBepraza W uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHHUE TeHay, «CuHTe3 Oenkay, « eHeTuUuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukauus JHK».

O6opynoBanue: Moaenu-antmukanuu «Yapoenne IHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiM >KU3HEHHBIM LMK KieTku. MHTepdasza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdaze. Perukarus — peakids MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunionaHBIA W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[utonornueckue OCHOBBI PAa3MHOXEHHS W HWHAUBUIYAIbHOTO  PAa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opMbI pa3sMHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. MIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CETEKIINU.

[TonoBoe pa3sMHOKEHHE, €T0 OTIANYUS OT OECTIOIOTO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuue Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuit cmpicin U
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M SUYHUKHA. OOpa3oBaHHEe U PA3BUTHE IMOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30uj, SHUIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SUIEKIETOK H crepmMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorene3). Jrtanbl 3MOPUOHATIBHOTO PA3BUTUSI Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JUYMHOuYHOE). Bnusnue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TMOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus HK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAsmoe pa3BuTHE», «['aMeToreHe3 y MiIeKONUTAIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MHKpPOIpENapaThl «CriepMaTo30U/ibl
MJICKOTTUTAIOIIET0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpeIlIKa JyKa», MarHuTHas MOJEb-alnmuiukanus «JlegeHue KIeTKu», MOJENb
JIHK, monenb meTada3HON XPOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHast padota No 3. «HaOmromenue muTO3a B KJIETKaX KOHYHKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reaetuku. ctopus pa3Butus reHeTUKU. Postb muronoruu
U SMOpHOJIOTMH B CTAaHOBJICHWW TEHETHKHU. BKIan poCCHUUCKHX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpenMBaHue. 3aKOH eauHOo00pa3usi THOPUIOB TIEPBOTO
nokosieHus1. [IpaBuiio qoMUHUpOBaHUs. 3aKOH pacllleIieHHs Tpu3HakoB. ['unoresa
yuCTOTHI raMeT. [1oyiHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTHyeckne  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanmsupyroniee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeSIeHHs] TeHOTUIIa 0COOU.

CueruieHHOe HaclieloBaHue npu3HakoB. Pabora T. MopraHna no cuerjieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyllieHne cluernieHrsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.



I'enetrnka mosia. XpoOMOCOMHOE OIpEAEIeHUE Moyia. AyTOCOMBI U TIOJIOBBIE
XxpoMocombl. ['omorametrHsle W rereporaMeTHble OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.

HM3meHuynBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(DUKAIIMOHHON U3MEHUUBOCTH. BapuaiimoHHsIil psij ¥ BapualmoHHas KpuBasi.
Hopma peakunn npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHUBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUuBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbie (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HACIEACTBEHHOU n3MeHunBocty H. 1. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIoBEKa: F'eHeaJIOrnUeCKUid, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJICKYJISIPHO-T€HETHYECKHUA. CoBpemMeHHOE ONPEJICIICHUE F€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJICTBCHHOM MPEeApaCTONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
Comatnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuHIUMBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOPUIAKTHKHA U JICUCHUS TCHETHUYCCKUX
Oone3Hel. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YeIIOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmwurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
ramer», «lurubpunoe ckpemuBanuey, « luTomorndeckrue 0OCHOBBI JUTHOPHTHOTO
CKpemuBanus», «Meino3y, «BzaumMoaencTBUe auieIbHbIX TEHOBY, «l €HeTHYEeCKHe
KapThl PacTeHMH, )KMBOTHBIX M 4elIOBeKa», «l'e€HeTuka mosay, «3aKOHOMEPHOCTH
HACJIEJIOBAHUS, CUECIUICHHOTO C MOJoM», «KapuoTHNbl 4eI0BEKA W >KHUBOTHBIX»,
«Bunpl m3mMeHunBOCTHY, «MomudukanuoHHas H3MEHUYHBOCTHY», «HacmemoBanme
pesyc-bakTopay, «I'eHeTuka rpymn KpoBu», «MyTarmoHHas U3MEHUUBOCTHY.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPUIHOE CKPEITMBAHUEY,
«Henonnoe nomunupoBanue», «urubpugnoe ckpemuBanuey, «llepexpéct
XpOMOCOM», MUKPOCKOII U MUKporipenapaT «Jpo3oduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), TepOapuit «I'opoxX moceBHOM».



JlabopaTopHbie U IpakTHYEeCKHE PAdOTHI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHMS Y APO30(HIIbI HA TOTOBBIX MUKPOTpPENnapaTax».

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHUYHUBOCTH,
IIOCTPOCHUE BApUALIMOHHOIO psiia ¥ BApUALIMOHHOU KPUBOMY.

Jlaboparopnast pabotra No 7. « AHaiu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEenapaTax.

[Ipaktuueckass pabora No 2. «CocTaBieHHMEe W aHAJIU3 POJIOCIOBHBIX
YEIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaeHUe CEJEKIMH U TOMECTHUKAIIUS.
VYyenue H. U. BaBunoBa o neHTpax NpoUCX0OXKACHHUS © MHOTO00Opa3us KyJIbTYPHBIX
pactenuil. LleHTpbl IpOUCX0XKIEHNS JOMAIIIHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbId U MHIUBUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHM U KUBOTHBIX. OIlEeHKAa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpenBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepos3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u MojiydeHue
HOJIMIUIOUAOB. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas MHXKEHEpHUs. OTalbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJlbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJIOTMYeCKHe M JdTHdeckue  mpoonembl. [MO  —  TeHeTHYecKd
MOIU(PUITIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmutet u cxembl: kKapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qoMamHuX >KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pacteHuity, «OtnanéHras ruopuansanus», «Padorel akagemuka M. @. MBanosay,
«Ilonmummonaus», «OOBEeKTH OuUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHue», «KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSKH TUIOIOB M KOPHETIIIONOB AUKUX (POPM U KyIbTYpPHBIX
COpTOB pacTeHu, repobapuit «CenbCKOX03IMCTBEHHBIEC PACTCHUS.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJABI M JOCTHKCHHUS CEJICKIUM PACTEHUU U
YKABOTHBIX (Ha CEJICKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIA ~ YyYaCTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOpUIO
arpOyHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI O0HOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOIIOUMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBujeTenscTBa HBOJONUHU. [laneoHTOMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTUYECKOM JIETONUCH, TEPEeXOaHbIe (HOPMEI.
buoreorpaduyeckue: cxoacTBo U paznuuue GpayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pPyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKHX MYyTeH Yy BCEX
OpraHU3MOB.

OpomrormonHas Teopuss Y. JlapBuHa. Ilpenmnochliku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKyIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBosironu (CTI) u e€ oCHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBxymue cuibl ((paKkTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M Jpeud
reHoB. M3os1ust U Murpamnusi.

EctectBennbiii oTOOp — HampaBisomuid (aktop sBomroruu. DopMmel
€CTECTBEHHOT0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
IPUCTIOCOOJIEHNH Y OPTaHU3MOB. ApOMOP( O3Bl U UIN0ATATTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMIONMH:  (PrsieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasl, napauienbHas. HeoOpaTuMoCTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecleuUaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paydalusl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunneu, X. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mroiuiep, A. H. CeBepiios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbllu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cymectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpToB pacTEHHID,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «IlomyssAamum, «MyTaunoHHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantanum», «OO0mas aereHeparus»,
«/IBmxymme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus .
HapBuHa», «bopbba 3a cymectBoBaHue», «lIpHUCOCOOIEHHOCTh OPTraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHuey», « IKOJIOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIONIOB U CeMsiH, Koyuiekiusa «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJelnb «OCHOBHBIC HAMpPABJICHHUS SBOJIOIUNY», 00BEMHAS MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoyeKius «@DOpMBI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenp ammiukanua «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKNY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTEEB U OKPACKH TETIa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas pabota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKIEHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUSl JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHMYECKHX.
DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MNPOTOKIETKHU. [lepBble KIETKM M HX 3BOJIOLMSL.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBbIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass dpbl. [lanmeo3oiickas 3pa U €€ mnepuoabl: KeMOPHUHCKHIA,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIMMAaTa U TeOJOTMYECKUX IMpoueccoB. OCHOBHBIE ATallbl
ABOJIOLIMM PACTUTEIBHOTO M JKUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [I0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHE 3BOJIOIUU. (OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHuii o
IPOUCXOKIACHUN YeJoBeKa. MeToapl H3ydeHHs aHTponoreHesa. CxoxacTBa H
pa3yInuus 4eJ0BEKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHHUE YETIOBEKA.

JIBwxyriue cuiibl (pakTopsl) aHTpororenesa. HacinenctBeHHas KI3MEHYHUBOCTD
U ecTeCTBEHHBIM 0TOOp. OOLIeCTBEHHBI 00pa3 KHU3HHU, M3TOTOBJICHUE OPYAUl
TpYJla, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaIH U BETBU SBOJIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuM, YeoBek
pa3ymubIil. Haxonku ucCKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OOJAacCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OcHOBHbIE  OOJbIIME  pachl:  €BPONEOUHAsS
(eBpasmiickas),  Herpo-aBCTpajJiougHasi  (dKBaTOpHaJIbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YUepTbl  MPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumniep, I'. IOpu, 4.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEeYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPAY,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKAa W YeTOBEKOOOPa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJoBeKay», «/lpeBHeumme nmoam», «lpeBHue mroaun», «llepsbie
COBPEMEHHBIE JTI0AN», «HenoBedeckue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJblla, KPOMAHBOHIIA), CIJICTIKU WIH
U300paKEHUsT KaMEHHBIX OpPYAHM TMEePBOOBITHOIO 4YelOBeKa (KaMHHU-YOMTEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPAaHHOCTU MCKOMAEMBbIX )KMBOTHBIX U PACTCHHI.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi «IBOJIONUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIM WJIA KpaeBeIUECKU My3ei).

Tema 3. Opranu3Msbl 4 OKpYysKalIas cpeaa.



DKoJorus Kak Hayka. 3afaud ¥ pa3feibl 3KOJOruu. MeTobl SKOJIOTHYECKUX
UCCJEeI0BaHUNA. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHas.

Okonorunyeckue (¢akrtopel. Krnaccudukamus sKogoruyeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHME M aHTPOIOTeHHble. JlefcTBHE 3KOJIOrMYEeCKUX
(hakTOpOB HAa OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnennst  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKUX  (PAKTOPOB.
buonoruueckue puT™MeI.

buotnueckue dakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyajlu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAxXJIECOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHrne OHMOTHMYECKUX B3aUMOJEWCTBHI JUIsl CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{nHaMuka YucI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIUU HHPY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padora Ne 2. «I[loacu€t mIOTHOCTH NOMYJSALUN pa3HbIX BUAOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (nuimenasi). Bunbl-momuHaHThl. CBsI3M B
ouoreHose.

Dkonornyeckre cucteMbl (dkocucTembl). llonsitue 00 »dKocucrteMe W
ouoreonieHoze. DYHKIMOHAJIbHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB M MOTOK 3HEPIHUH B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH d3KocucTeMBbI. [TunieBrie nienu u cetu. OCHOBHBIE
MOKAa3aTeM 3KOCHCTEMbl: OHOMacca, NPOAYKIHUA. ODKOJOTMYECKHE MUPAMUJIBL:



MPOAYKIIMHM, YHCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYUBOCTS,
camoperynsauus, passutue. Cykueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOreHHBbIE  DKOCUCTEMBIL.  ATpO3IKOCUCTEMBI.  YPOO3KOCHCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuun. OcobeHHOcTH OHOcPephl Kak
r100anpHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKJIBI DJIEMEHTOB (yrieposa,
azota). 30HaNIbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nobanbHbIE KOJIOTHYECKUE TPOOJIEMBI.

CocymecTBoBaHM€ MPUPOIBI U yenoBeuecTBa. CoxpaHeHue OuopazHooopaszus
KaKk OCHOBa ycroilunmBoctH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIONIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmu nuranus», «IKOJOTHYECKAs] TUPAMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomenos BomoémMa», «ArpoueHos», «lIpumepHsie
AHTPOIIOT€HHBIE BO3ICHUCTBUS HA IPUPOLY», «BaxkHEeNIMe UCTOYHUKH 3arpA3HECHUS
BO3/lyXa M TPYHTOBBIX BOa», «llouBa — BakHeWIas cocTaBisromas Ouochepsn»,
«®akTopel  gerpamanuu  mouB»,  «llapHukoBeiii  addexT»,  «DakTOphI
PaAMOAaKTHBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopor azota B mpupoae».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KoJieKiuu «buorienosy, «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUICKIIUHA PACTEHUN U KUBOTHBIX,
MpUHAJJICKAIINE K PA3HBIM SKOJOTHUECKUM T'pyINaM oJHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300pKEHUS OXPAHSIEMBIX BUIOB pACTCHHH U
KUBOTHBIX.



IVNTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHUA  I[IPOI'PAMMLBI 110
BNOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBnuBarOTCid TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalollUMHCS TporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYalOIUMHUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHWIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMN Pa3BUTHS OHMOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS INMpeameTra «bhosiorus» MOCTUraroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JICSITCIBPHOCTH B COOTBETCTBHUU C
TPAIULIMOHHBIMU POCCUUCKUMU COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMHA B OOINECTBE MpaBHJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKEHUSI K 3aKOHY W IPABOMOPSJIKY, YEJIOBEKY TPY/Ja U CTapIIEMy MOKOJCHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOIO OTHOIICHUS K KYJbTYPHOMY HACICIHIO M
TpaJIuUsIM MHOTOHAIMOHAJIBbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy
JIOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHLCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACIIUPEHUE >KU3HECHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOIIECCE peaan3alid OCHOBHBIX HAIlPaBICHUU
BOCHUTATEIBHOMN JESITETbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU IIPHU CO3IaHUU YUEOHBIX
IPOCKTOB, PEIICHUH Y4eOHbIX U T[IO3HABaTENbHBIX 3aJ]a4y, BBINOJHEHUHN
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakIaHCKOW UIEHTUYHOCTHU, TAaTPUOTU3MA,
YBa)KE€HHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH INepesl PonuHou, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYyJbTYypy, IPOILIOE M HACTOSILEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHNE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM HPUPOIBI,
NOCTHXEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUMU 3aKOHOB
PUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOT'0 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWMHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIECHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUSA JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOIO 0JIArONOJIyUYHS:

NMOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
NUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPaBUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHSATUA W OT/ABIXa, peryispHas (Qusnueckas aKTUBHOCTB), OEpexKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIUSIX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTHMBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TaKYIO €STEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJI0THYECKOT0 BOCITUTAHUSA:

AKOJIOTMUYECKU 11€J1€CO00pa3HOe OTHOLIEHUE K MMPUPOJIE KaK UCTOUHHKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX TIOCIEICTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTH MCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
U YMEHHMS TIpU PpEIICHUH TMpoOJIeM, CBSI3aHHBIX C  PalMOHAIbHBIM
MPUPOJIONONIb30BaHUEM  (COONIOJIEHHE  MpaBuil  MOBEICHHS B MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HEIIPUATHUE NEHUCTBUM, IPUHOCAILUX BPE OKPYXKAIOIIEH IPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATOMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEINPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HAJIU4ME Pa3BUTOIO SKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
IPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOU AEATEIBHOCTH DKOJOTHUECKOMN
HaIIpaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIBTYphl KaK CpEACTBa
B3aMMOJICHCTBUS MEXKAY JIFOAbMU U TTO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
NpelCTaBleHus 00 OKpYXKAloIIeM MHpE KaK O €IMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOy4YarOmMXCs, (HOpMHPYEeMOi
IpU U3y4YeHUU OMOJIOTUH;

MIOHMMAaHWE CYUIHOCTH METOJOB IO3HAaHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJNb30BAaTh IOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHHH,
yMeHUE JenaTh OOOCHOBAaHHbIE 3aKJIOUEHUSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIOJNIb30BaTh OHOJOTMYECKUE 3HAHUSA IS
pelieHus npooyieM B peajabHbIX )KU3HEHHBIX CUTYAIUsAX;

OCO3HAaHHE LEHHOCTH HAaY4YHOH JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



FOTOBHOCTb M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMBbIe [JIs1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOMIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHATUS, OTPAXKAIOIIIHNE
IEJOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeHU(PUKY METOJIOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccle0BaHre, HAOII0AeHUE, U3MEPEHUE, DKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yuyeOHble JieiicTBUA (TIO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC),
obecnieunBaromue GopmMupoBaHrue (PyHKIIMOHATLHON TPAMOTHOCTH M COLIMAJIBHOM
KOMIIETCHIIUM  OOYyYalolUXCs, CIOCOOHOCTh OOYYarIIMXCs — HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUCCKNE 3HAHUS U YHUBEPCAIbHBIC
ydeOHbIe JEWCTBUS B MIO3HABATEIILHOU U COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHa)IM3a, CHHTE3a, CpaBHEHHUS, KJIacCH(pUKAIIUU, 0000IIECHMS ), PaCKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC IPU3HAKH, yCTaHABIMBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAesaTh LEJIH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C MTOCTABICHHBIMHU IIEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUN
YKWBOW MIPUPOJIBI,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHATH CXeMHO-MOJIEIbHBIC CPEICTBA JIJIs MPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢Ml W OTHOIIEHWM B H3y4Yae€MbIX OHOJOTHMYECKMX OOBEKTaX, a TaKkKe
MPOTUBOPEUMI PA3HOTO POJia, BBISIBICHHBIX B Pa3IWYHBIX HH(OPMAIMOHHBIX
HCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1eJISIM, OIEHUBATh PUCKU MOCIECTBUM 1€ TEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHITH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOMN JIESITEIILHOCTH,
HaBBIKAMHU  paspenieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MTO3HAHMUSI;

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, NPeoOpa3oBaHUI0 U TPUMEHEHHIO B YYE€OHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJCTh HAYYHOW TCPMHUHOJIOTHCH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NEeSTETHHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ pellIeHHUs, HAXOUTh apTyMEHTHI IJIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, IOMyCKAIONNE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpPMAIUU (TEKCTE Y4eOHOTO
MocoOMs, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHETE), aHAIM3UPOBATH
HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;



dbopMynupoBaTh 3ampoChl U MPUMEHSTh PA3IUUYHBIE METOAbI MPU MOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BHITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAbHYIO  (OpMY  MPEJCTABICHUS
Oouosiornueckoi nHpopmanuu (CXxemsl, rpaduKku, TUarpaMmMbl, TAOJIUIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA Mpu pabdoTe ¢
Ouosiorndyeckor umHGOpMaALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKUE W
MaTeMaTHYeCKUe 3HAKM U CHUMBOJIBI, (OpMYJbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACTO3HABaHUS U 3alUTBl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiajeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU AeHCTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3aJ]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYMTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA APYTHX yYaCTHUKOB
JaJiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOACH, MPOSBISATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpATh TEMATHKY M METOJAbl COBMECTHBIX JEUCTBHUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJ€HA KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJMHUPOBATh JECUCTBUA IO €€ JIOCTHIXKEHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poiau ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pe3yJibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHHWBATh WJEW C TO3UWLIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHUE B PAa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHMS JUIsl BBISBICHUS MpOOJIeM U HUX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYyAIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBUSAX M MOCTYNKAX MO OTHOLIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIbHYIO JAESATEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUX;

CaMOCTOSATEILHO COCTABIIATH IJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUYTECHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIUU B
pa3HbIX O00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIQJICTh  HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHMH  KaK  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUU sl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHMUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHaldu3e pe3yJbTaToB
NesATENbHOCTH;



3) npuHsiTHE CeOsl M IPYTHX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OIIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATECIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CHUTYyaIlMsAX, a TakKKe B peallbHbIX
KU3HEHHBIX CHUTYyallUusAX, CBSA3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamerHbie
pe3yabTaThl MPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOIO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIE€TKa, OpPraHu3M, MeTabo113M (0OMEH BEIECTB U MPEBPAICHUE SHEPTUN),
romMeoctad (CamMOperyJysiiusi), YpOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEACHUE (PENPOIYKIIMS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAas JIOTMa MOJIEKYJIsApHOW Ouonorum), 3axoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IeHTpax MHOrooOpasus u
NPOUCXOKACHUS KyIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensiTe rpaHuilbl UX
NPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YUBBIX CUCTEM, IPOIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHHE
OMOJIOrMYECKOT0 AKCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJly HCCICAYEeMbIMH BEIWYMHAMH, OOBSCHEHUE TMOJYUYEHHBIX PE3YIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBaHUHM MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIICISTh CYIIECTBEHHbIC MPU3HAKUW BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BELIECTB M MpEBpalleHUs dHEPruu B KIETKe, (DOTOCHUHTE3A,
IJIACTUYECKOTO0 W DHEPreTUYeckoro oOMEHa, XEeMOCHHTE3a, MHUTO03a, Melo3a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYAJIBLHOTO PpPAa3BUTHS  OpraHu3Ma
(OHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBACHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JJIsI MPUHSITUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeJbl0 obOecrieyeHus: 0e30MacHOCTH CBOEro 370pOBbS U 3J0POBbs
OKPY>KAIOIIUX JTI0JIeH, COOIOICHHSI HOPM T'PAaMOTHOTO MOBEACHUS B OKPYKAIOIICH
IPUPOJHON Cpejie, MOHMMaHWE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN
COBpPEMEHHOMU ounosorun u OMOTEXHOIOTUI UL PaIMOHAIBHOTO
IPUPOIOTIOJIH30BAHHS;

yMEHUE peliaTh JJIEMEHTApHbIE TEHETHYECKHE 3a7adyd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIUBaHUE, CIEMJICHHOE HaCeJOBaHNUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHUIHOTO CKpENIMBAaHUS JJIsA MpEJCKa3aHus HacJeIOBaHUS TPHU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuja pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOUAIONIYI0O TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIK, HAyYHO-TIOMY IS pHBIC
MaTepHalbl), STUYECKHWE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMONIOTHYEecKyt0 UH(POpPMAIIUI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHUU B CUCTEME HAYYHOTO
3HAHHMS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PELICHUs] )KU3HEHHBIX 3a/1a4;

yYMEHHUE PACKPBIBATh COJIEpKaHne OMOTOTUUECKUX TEPMUHOB U MTOHSATUINA: BUJ,
MONYJISIUSL, TEHO(OHJ, SBOJIIOIMUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOINH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, JKOJOrMUecKue (HakTophl,
AKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHThl, LEeNH MNUTaHUsi,
JKOJIOTHYEeCKas MupamMuia, OroreoreHos, onocdepa;



yMECHHE W3JIaraTh OWOJIOTHYECKUE Teopu: (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsI DSBOJIONHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogsimieBoro cxoactsa K. M. bspa, uepenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPEEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOCHUE H
ONMCAaHKME JKUBBIX CHCTEM, IPOIECCOB W SIBJICHHWM, OpPraHu3aIiis W IPOBEICHUC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBHIKEHUE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXIYy HCCIICIYEMbIMH BEJIMYMHAMH, OOBSICHCHHE TIOJYyYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMECHHE JIeJIaTh BBIBOIBI
Ha OCHOBAHWH ITOJTYYEHHBIX PE3YJIBTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMOMNYJSALHA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJECICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOIEHHOCTU
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MbI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHUS OHOJOTUYECKUX
IPOLIECCOB U SABJICHUM, ISl IPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HA C 1EeIpl0 oOecrieueHusi O€30MacHOCTU CBOETO 3JI0POBbSl M 370POBBSA
OKPYXAIOIIUX JIOACH, COOMI0IEHNsI HOPM TPaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Ccpelle, MOHHUMaHUE HEOOXOJWMOCTH MCIOIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl PallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
nepeHoca BELEeCTB U SHEPTUHU B 3KOcUCcTEMAaX (LIEMU MUTAHUS );

YMEHHE BBITIOJNHATH JAOOPATOPHBIE M MPAKTUYECKHUE PaldOThI, COOIIOAATH
IpaBWIIa MpHU padoTe ¢ yI4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEICTBA MACCOBOM MH(pOpPMAIIUU, HAYIHO-TIOMYISIPHBIC
MaTepHalbl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHMCHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONIOTrNYECKyt0 UHPOPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAaMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHUYECKUH COCTAB M CTPOEHUE KIIETKH 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE bubmuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 BOFOIHOHHAS CHOTOTHA | 1 https://m.edsoo.ru/7f4lcc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraH3Mbl # OKpYKAkoUIas cpea ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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







