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MHHOACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMsbl O OHOJIOTHU TEOPETHUECKYIO OCHOBY ISl OTIPENIEIICHUS TTOIX0I0B K
(dopmupoBaHHi0 conepxkaHus ydeOHoro mpeamera «buosorms» cocTaBWIM: KOHLENTyaJbHBIC
nosioxkernst ®I'OC COO o B3auM0OOOYCIOBIEHHOCTH II€ICH, COJIEpKAHUS, PE3YJIbTaTOB OOyudeHUS U
TpeOOBaHMN K YPOBHIO HOJATOTOBKH BBIITYCKHHKOB, TOJIOKEHHs 00 OOMMX HENnsX W MpHHIUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeHero odmiero oOpazoBanus B Poccuiickoi
denepanyn, a TakKe MOJIOKEHHS 0 crenndrke ONooruy, €€ 3HaYCHUU B MO3HAHWY JKUBOU IPUPOIBI U
o0ecrieyeHNH CyYIIECTBOBaHMSA dYeloBeueckoro ooOmiectBa. COrjiacHO Ha3BaHHBIM  IOJIOKEHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouosnoruu [a€T TpeACTaBlIeHHE O IeisiX, 00 oOmiel crpateruu OOy4YeHUs,
BOCIIUTaHUS U pa3BUTUs OOydyaroUIuxcs CpelcTBaMM yuyeOHoro npeamera «buonorus», onpenemnser
00s3aTeNIbHOE TPEIMETHOE COJEp)KaHME, €ro CTPYKTYpPY, paclpeiesieHHe MO pas3jieiaamM U TeMmaw,
PEKOMEHyeMYIO TIOCIIeIOBATEIBHOCTh N3YUEHHsI YI€OHOTO MaTepHalia ¢ y4éTOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKM 00pa30BaTelIbHOIO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B mporpamMme mo OWOJIOTHH TaKkKe YYUTHIBAIOTCS TPEeOOBaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM B IPEMETHBIM pe3ylibTaTaM 00ydeHus B JOPMHUPOBAHUH OCHOBHBIX BHJIOB y4eOHO-
MMO3HABATEIHPHOW JEATENHHOCTH/YI€OHBIX JCHCTBUM OOydYarOmMMXCS TI0O OCBOCHHUIO COJEPIKAHUS
O6MO0J0rNYecKoro 0opazoBaHusl.

B mporpamme mo Owomormm (10-11 kmaccel, 0a30Bblii ypOBEHb) pEATM30BaH MHPUHIIUI
MIPEEMCTBEHHOCTH B M3y4YE€HUHN OMOJIOTHH, Ojaromaps 4eMy B HE MpOCMAaTPHUBAETCS] HANIPABICHHOCTh
Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
LIEHHOCTHBIX OPUEHTAINI THYHOCTH, SKOJIOTMUECKOTO MBIIIUICHHUS, PEJCTaBIEHUH O 3I0pOBOM 00pa3ze
KU3HU U OEpEKHBIM OTHOIICHHEM K OKpYXKalollel nmpupoaHoit cpeae. [loaToMmy Hapsay ¢ u3ydeHHEM
0011eOMOIOTHUECKUX TEOPHA, a TAKXKe 3HAHUM O CTPOCHHUHM KUBBIX CUCTEM PA3HOTO paHra U CyI[HOCTH
OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOIECCOB B MporpamMme MO OHOJOTHUU YIEIEHO BHHUMaHHUE
MCIO0JIb30BAHUIO MOJIYYEHHBIX 3HAHUH B MOBCEIHEBHOM JKHU3HU U1 PELEHUs MPUKIIAJHbIX 3a/1a4, B TOM
yycie: Npo(QUIAKTUKM  HACIEICTBEHHBIX  3a00JIEBaHUN  YEJIOBEKa,  MEIUKO-T€HETHYECKOTo
KOHCYJbTUPOBAaHUSA, OOOCHOBAHHS JKOJIOTUYECKH L€7eco00pa3HOro TMOBEIEHUS B OKpYyKarolei
MPUPOJHON cpele, aHanM3a BIMSHUSA XO3SMCTBEHHON JIEATENbHOCTH 4YEJIOBeKa Ha COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. YCHIIEHHE BHHUMAaHUSl K MPHUKIAJHON HampaBICHHOCTH
yueOHOoro mpenmera «buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBHIO OOECHedYeHUs YCIOBUU Jyis
pelIeHus OJHOM W3 aKTyaJbHBIX 3a/a4 IIKOJBHOTO OHOJOTMYECKOro 00pa3oBaHus, KOTOpas
npennosaraetT (GopMHpoBaHHE Yy OOYUYaAIOIIUXCS CIIOCOOHOCTH aJalTUPOBATHCA K H3MEHEHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiorus Ha ypoBHE cpeaHero o61ero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa oOecrieunBaeT
(dbopMupoBaHHe y 00YJaIOIIMXCS MPECTaBICHUN O HAyYHOW KapTUHE MHpa, pacHIMpseT U 0000maeT
3HAHUS O >KUBOW MPUpPOAE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpPraHM3allMMd M 3BOJIOLUH,
co34aéT yCIOBHS MJs: TO3HAHMUS 3aKOHOB >KMBOW MPUPOJBI, (opMHUpOBaHUS (PYHKIHOHAIBHOMN
IrPaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M 0€30MacHOro o0pasza KU3HU, HKOJOTMYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOILICHUS K KHBOU MPHUPOJIE U YETIOBEKY.

Bbonbmoe 3HaueHne 6GMOJIOTHS UIMEET TAaKXKe JUIs PEIIEHUs] BOCIUTATENbHBIX U Pa3BUBAIOIIUX 3a1a4
cpeaHero oOmiero o0pazoBaHMs, coluanu3anuu oOyvaromuxcs. M3ydenue Ouonoruu odecneunBaeT
yca0BUs A7 GOPMUPOBAHUS UHTEIIEKTYaIbHBIX, KOMMYHUKAI[MOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYpBI, CIIOCOOCTBYET MHTETPALUU OMOJOTMUECKUX 3HAHUM C MPECTaBICHUSAMH U3
JPYruxX y4yeOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMUU U reorpaduu. HazBaHHbIE TOJ0XKEHUS O
IpeJHa3HauYeHUH ydeOHoro mpeamera «buonorusy cocTaBWIM OCHOBY JUIsl ONIpeNieNIeHUs MOAX0I0B K
0TOOPY U CTPYKTYPUPOBAHHUIO €0 COJIEP’KAHMsI, TPEACTABICHHOTO B ITPOrpaMMe Mo OHOJIOTHH.

OT10op conepxanust yaueOHOTO Mpeamera «bruosiorus» Ha 6a30BOM YpOBHE OCYIECTBIIEH C HO3ULUI
KyJIBTYpOCOOOPa3HOTO MOJX0/1a, B COOTBETCTBUHU C KOTOPHIM 0Oy4aromuecs: JOJKHbI OCBOMTH 3HAHUS



U YMEHHs, 3HAUUMBbIe 17151 POpPMUPOBaHUS OOLICH KyIbTYypbl, ONPEICISIONINE aIeKBaTHOE TIOBEJCHUE
YeJlOBeKa B OKpYXalollled MpUPOJHON cpelie, BOCTpPeOOBAaHHbIE B TIOBCEIHEBHOM IKU3HU U
MpakTU4eckoi nesTenpHOCTH. Ocoboe MecTo B O3TOW CHCTEME 3HAaHUM 3aHUMAIOT AIIEMEHTHI
COJepKaHUsA, KOTOpbIE CIyXaT OCHOBOM s (OPMHPOBAHHUS TMPEICTABICHUA O COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTWHE MHpa W LEHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CIIOCOOCTBYIOLINX
ryMaHHU3aIUKA OMOJIOTHYECKOTO 00pa30BaHUI.

CTpyKkTypHpOBaHHE COJepKaHus ydeOHOTo MaTepraa B porpaMme Mo OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM MPUOPUTETHOTO 3HAUCHHSI 3HAHUI 00 OTIMYUTEIBHBIX 0COOCHHOCTSIX KUBOW MPHUPOJIBL, O €€
YPOBHEBOW OpraHU3allii M SBOJIIOLUH. B COOTBETCTBHM € 3TUM B CTPYKType Yy4eOHOTO mIpeaMera
«buonorus» BBIIENEHBI CIEAYIONINE COACp)KaTeNbHbIe JWMHUM: «bHONOrus Kak Hayka. MeTombl
Hay4yHOro Tmo3HaHus», «KieTka kak Ouosoruueckas cucremMa», «OpraHu3m Kak OHOJIOTHYECKas
cucremay, «CucreMa W MHOTOOOpa3We OPTraHUYECKOTO MHPa», «IBONIONUS KUBOW IMPHPOJBD),
«IKOCUCTEMBI U TIPUCYIIIHAE UM 3aKOHOMEPHOCTH.

Lenp w3ydenuss ydeOHOro mipenmera «buomorusy») Ha 0a30BOM YpOBHE — OBJAJICHHE
00yJaromUMUCs 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHLHONH OpPraHW3ally >KUBBIX CHCTEM pa3HOTO
paHra u npuoOpeTeHrne YMEHHI HMCIIOB30BaTh STH 3HAHUS JUIS TPAMOTHBIX JEHCTBUN B OTHOIICHUH
00BEKTOB KMBOM MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIEM.

JlocTiokeHne Tenu  W3y4deHus ydeOHoro mpeamera «buororums» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcsl PEIICHNEM CIIeIYIOIUX 3a7ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBI 3HAHHH O OWMOJIOTMYECKHX TEOPHSIX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBUIaX, CIyXKaIIUX OCHOBOW Ui ()OPMHUPOBAHUS TPEACTABICHUH O
€CTeCTBEHHO-HAYYHOW KapTWHE MHpPA, O METOAAX HAYyYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3nH U
O0COOEHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHW3allM{, BBIJAIOIIAXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJOBAaHUSIX B OMOJIOTUH;

dbopMupoBanue y oOydaroluxcs IO3HABaTeNbHBIX, WHTEIJICKTYyalbHBIX U  TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaINU3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUH HAYYHBIX B3TJISI0B, UIEH U
MOAX0/I0B K U3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Yy OOydYarommuxcsi oOmiel KynbTypbl, (YHKIHOHAIBHONW TPAaMOTHOCTH, DPa3BUTHE
YMEHHH 0OBSICHSITH U OLIEHUBATh SIBJICHUS OKPY>KAIOIEro MUpPa )KMBOW MPUPO/Ibl HA OCHOBAHUU 3HAHUHN
U OTIBITA, MOJIyYEHHBIX IPU U3YYEHUU OHOJIOTUH;

dbopMupoBaHue y 00y4aroImUXCcsl YMEHUNH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTUYECKUX 3HAHUI B
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTM TIO3HAHMUS YEJIOBEKOM JKMBOH MPUPOJIBL,
HEO0OXOIUMOCTH OEpeKHOTO OTHOUICHHSI K HEW, COOMIOJEHHS ATHUYECKUX HOPM IpU IMPOBEIACHUU
OMOJIOTMYECKUX HCCIIE0BAHMIA;

OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM [Tl TOBBILIECHUS! YPOBHSI 9KOJIOTHYECKON KYIbTYpHI,
i GopMHPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN 1 YMEHU B MOBCEAHEBHOM KM3HU JJIs1 OLIEHKH MOCIIEACTBUIA
CBOEH1 IeATEIBHOCTH 110 OTHOIICHHUIO K OKpYXalolIeil cpezie, COOCTBEHHOMY 3/10POBbIO, 000CHOBAHHE U
coOmoienrne Mep poprIIakTHKY 3a001€BaHU.

B cucteme cpeanero obiero oopasobanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHE, SBIISIETCS
00s13aTeNIbHBIM YUE€OHBIM HPEIMETOM, BXOJALIMM B COCTaB MNpeaMmeTHoi obiactu «EctecTBeHHO-
Hay4YHBIE TTPEIMETHDY.

Jlnst u3ydeHusi Onosioruu Ha 6a30BOM ypOBHE CpeHEro o01ero oopazoBaHus OTBOAUTCS 68 yacos:
B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Hezeno).

COJAEPKAHUE OBYYEHUS

10 KJIACC
Tema 1. Buosorusi kak Hayka.



buonornss xak Hayka. CBsi3pb OHMONOTMHM C OOIIECTBEHHBIMH, TEXHHYECKHUMU U JIPYTUMHU
€CTECTBCHHBIMU HayKamu, Quiocodueil, 3TUKOW, 3CTETUKOM u mpaBoM. Ponp Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4YHOU KapTHHBI Mupa. CucreMa OHOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS >KUBOW TNPHUPOJBI (HAOMIOACHUE, HKCIEPHUMEHT, ONHMCAaHUE, H3MEpPEHHE,
KJIacCU(UKAIUsI, MOJISTHPOBAHUE, CTATUCTHYECKAss 00paboTKa TaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabmuuer u cxembl: «MeTObI TO3HAHUS KUBOU MTPUPOIBDY.

JlabopaTopHble M NpaKTUYecKHe PadoThI:

[IpaxTueckas padota Ne 1. «Mcnonb3oBaHue pa3iUuyHbIX METOJOB IIPU U3YUYE€HUN OMOJOTHYECKUX
00BEKTOBY.

Tema 2. )KuBble cuCTeMbI H HX OPraHU3aL M.

Xusble cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus: 0uosioruu. OTINYHMe KUBBIX CHUCTEM OT
HEOPraHW4YeCKOUW MPUPOIBI.

CpoiicTBa OmocucTeM M HUX pa3HOOOpazue. YPOBHM OpraHu3aluy OMOCHCTEM: MOJIEKYISIPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpPTraHU3MEHHBIH, MOMYJISIIIUOHHO-BUA0BOI, DKOCHUCTEMHBIN
(ObuoreoneHOTHYECKUI ), OMOCHEPHBI.
JdemoncTpaumnu:

Tabmuie! 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HWY, « Y POBHH OPraHU3aIUH KHBOU MTPUPOIBI.

Ob6opynoBanue: moaens Monekyasr JJHK.

Tema 3. XuMHYeCKHIi COCTAB ¥ CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHUYECKHUE JIEMEHTHI: MAKPOIJIEMEHThI, MUKPOAJIEMEHThI. Bosa n
MHHEpPaIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAJIbHBIX BElIeCcTB B KieTke. [lonaepxanue ocMoTu4yeckoro 6anaxca.

benku. CoctaB m crpoeHue OENKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHumbIe 1
3aMEHUMBIC AMUHOKUCIOTHI. AMHHOKHCIIOTHBIM COCTaB. YPOBHHU CTPYKTYpPhl OCIKOBOW MOJICKYJIBI
(mepBuYHas, BTOpUYHAsA, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOICTBA OEIKOB.
buonornueckue GyHKIMN OSIKOB.

®depMeHThI — Oroornueckue karanuzaTopsl. CTpoenue pepMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas
cnenuduanocts. Kodhepmentsl. Buramunbl. OTinuust pepMEeHTOB OT HEOPraHMUECKUX KaTalu3aTopoB.

VYrieBoapl: MOHOCaxapu/ibl (TJIFOK03a, prb03a U 1e30Kcupr003a), Tucaxapu/ibl (caxaposa, JaKTo3a)
U TIoJIucaxapu/isl (Kpaxmad, MIMKOTeH, [eJUTio03a). buonornueckue GyHKIUN yrieBOI0B.

Jlunuael: tpurimuepunsl, (ocdonunuabl, crepounsl. ['uapodunsHO-ruaApoPoOHBIE CBOICTBA.
buonornueckue Qynkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB M JIMIUAOB KaK HMCTOYHUKOB
SHEPrUH.

Hyxnennossie kucnotst: JJHK n PHK. Hykneotn sl — MOHOMEpPBI HYKJIIEHHOBBIX KUCIOT. CTpoeHHE
u ¢pyukuun JJHK. Crpoenune u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIHH.

HuTonorus — Hayka o kierke. Kietounas Teopust — mpumep B3auMOJEUCTBUS UIeH U (aKTOB B
Hay4YHOM IMO3HaHUHU. MeTObl U3yUeHUS KIETKH.

Knerka kak wemnoctHas >xuBas cuctema. OOlIMe NpPU3HAKK KIETOK: 3aMKHYyTas Hapy)KHas
MeMOpana, monekynsl JJHK kak renerndeckuii anmapar, cuctema cCUHTe3a Oelika.

Tunel  kI€TOK:  dykapuoTHdeckas U mpokapuotuyeckas. (OCOOEHHOCTH  CTPOCHHUSA
npokapuoTHueckoil kineTku. Knetounas crtenka Oaktepuil. CTpoeHHE SYKapUOTHUECKOW KIETKHU.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KIETOK — KIETOYHAs CTeHKAa, TJIUKOKAIUKC, WX (YHKIIHUH.
[Ina3matnyeckass wmemOpana, e€ cBoiictBa M ¢QyHkuuu. [luromnasma u €€ OpraHoumbl.
OnnomeMOpannbsie opranouabl kinetku: OIIC, ammapar [ompmku, nuzocoMmsbl. [lomyaBTOHOMHBIE
OpraHou/bl KIJIETKH: MUTOXOHAPUH, MiacTuAbl. [IponcxoxiaeHne MUTOXOHAPUA U IacTui. Buasl
mwiactun. HemeMOpaHHbIE OpraHOUIBI KIETKU: pUOOCOMBI, KIETOYHBIN IIEHTp, EHTPHOIH, PECHUYKH,
KryTuku. OyHKIIMM OpraHouI0B KJIeTKU. BritoueHusl.



Anpo — perynsTopHblil neHTp KieTku. CTpoeHue aapa: saepHas 000J0uKa, KapuoIlulasma,
XpOMAaTHH, AJPHILIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «PacrpeqeneHne XMMUYECKUX AJIEMEHTOB B HEXMBOW mpupose», «Pacnpenenenue
XMUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmuuer u cxemsl: «lleproandeckas TabIUIa XUMHUECKUX DIIEMEHTOBY, «CTpOCHHE MOJICKYJIbI
BOJIbI», «bruocunTes Oenkay, «CtpoeHue Molekynasl Oenkay, «CtpoeHue gpepMenTtay, «HykienHoBbIE
kucnotsl. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHue sykapuoTHUecKol KieTkn», «CTpoeHue
KUBOTHON KIEeTKN», «CTpOEHHE PACTUTENIbHON KIeTKN», «CTpoeHHE MPOKAPUOTHYECKON KIETKU»,
«CtpoeHue sapa KIEeTKH», «YTIEBOAb», «JIUmuab».

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHHE JJIsl TPOBEACHUS HAOIIOICHUN, U3MEPEHHU,
SKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlabopaTopHble M NpaKTUYeCKHe PadOThI:

JlaboparopHas pabora Ne 1. «M3yueHne xaTaluTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha mpuUMepe
aMUJIa3bl WIKM KaTaasbl)y.

JlabopaTtopnast padota Ne 2. «/3yueHue CTpOCHHS KJIETOK PAaCTCHUH, )KUBOTHBIX M OaKTepUi MO
MHUKpPOCKOTIOM Ha TOTOBBIX MUKpOTIpEnaparax U Ux OMUCaHUe».

Tema 4. ’KusHenesiTeJJbHOCTh KJIETKH.

OOmMeH BewlecTB, WM MeTa0OIM3M. AcCUMUIAIUS (IUIACTUYECKUH OOMEH) M AMCCUMUJISIIUS
(’HEpreTUYecKuii 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpoiiecca MeTaboamu3Ma. Posis 3aKOHOB COXpaHEeHHs
BEIIECTB U SHEPTUU B IOHUMAaHUHU MeTa00In3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpO(dHBIN U rerepoTpodHbIii. Posb hepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAIICHUH YHEPTUU B KIIETKE.

dotocunres. CBeToBas u TeMHOBas ¢a3bl poTocuHTe3a. Peakiuu ¢porocunTeza. DPHEeKTUBHOCTH
dboTocunTe3a. 3HaUeHUE (HOTOCHHTE3A JJIs )KU3HM Ha 3emiie. BimsiHue ycnoBuii cpepl Ha (OTOCUHTE3
Y COCOOBI TIOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIUe OaKTepuu. 3HaueHHEe XeMOCHUHTE3a JJIs )KU3HU Ha 3eMJIe.

OHepretuyeckuii oOMeH B kieTke. PacineruieHue BeliecTB, BbIJCIEHHE U aKKyMYJIHpPOBaHUE
SHEPruM B KJIETKE. DTambl SHepreTuueckoro ooMena. I'nukonus. bpoxkenue u ero Buabl. Kucnopoanoe
OKHUCJICHHE, WU KJIeTouHoe JpixaHue. OxuciautenbHoe (ochopunupoBanue. IPGHEeKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakun matpuunoro cuHTte3a. ['enernueckas undopmarusa u JJHK. Peanuzanus reHeTnueckoi
uHpopmanuu B kietke. ['eHeTnyeckuii koa u ero ceorictsa. Tpanckpunims — Matpuunblii cuate3 PHK.
Tpancnsamus — 6uocunTe3 6enka. Drtamnsl TpaHcasanuu. Konupoanue amuHokucnot. Ponb prubocom B
OouocuHTe3e Oenka.

Heknetounsie ¢opmbl xu3Hu — Bupycbl. Vctopusi oTkpbiTus BupycoB (. M. MBanoBckwuii).
Oco0OeHHOCTH CTPOEHUS U KUZHEHHOTO [IUKIIa BUPYcoB. bakreprodaru. bone3nu pacTeHuil, )KUBOTHBIX
U 4YeloBeKa, BbI3bIBacMble BHpycamu. Bupyc mmmynonedunura denoeka (BUY) — Bo3Oyautenn
CIINWHda. OO6paTtHas TpaHCKpUIIUs, peBepraza M wuHTerpasza. lIpodunaktuka pacmpocTpaHeHUs
BHUPYCHBIX 3a00JIeBaHUI.

JdeMoHcTpanum:

IToptpersr: H. K. Konsuos, JI. . UBanosckuii, K. A. Tumupsses.

Tabnuie! 1 cxeMbl: «Tunsl muTanus», «Metadonuzm», « MUTOXOHIPUA», « IHEPTeTUUECKHIA
obMen», «Xnoporact», «®otocunres», «Ctpoenne JJHK», «CtpoeHue u GyHKIIMOHHUPOBAHHE TeHAY,
«Cunres Oenkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarn», «CTpoeHre 1 KU3HEHHBIH ITUKI
Bupyca CIINa, 6akrepuodaray, «Pemmukarus JHK».

Ob6opynoBanue: monenu-anmumkanuu «Ynsoenue JJHK u tpanckpunmusy», «buocunres Oenkay,
«CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.



Tema 5. PasMHOkeHMe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KieTouHsIil UKII, WK KU3HEHHBIN UK KieTku. MaTepdasza u mutos. [Iporeccsl, mpoTekaronue
B nHTep(daze. Perumkarus — peakuus marpuuHoro cuare3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIH
Habop — kapuoTwm. JIUMIOMOHBIA M TAIUIOMAHBIA  XPOMOCOMHBIE HAOOpPBL.  XpOMAaTUIbI.
[utonornyeckre OCHOBBI PA3MHOKEHHUS U MHIUBUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaauu muto3a. [Ipouecchl, mporcxoasiue Ha pa3HbIX CTaIUsAX MUTO3a.
buonornueckuii cMbICIT MUTO3a.

[Iporpammupyemasi THOETH KJIETKH — allONTO3.

@®opMBl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe U 1oJioBoe. Buapl 0Oecrnonoro pa3MHOXKEHUS:
JIeICHUEe HaJBOE, IIOYKOBAHHWE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoOxeHHe. VIcKkycCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHHUE JUISl CEIEKIUH.

[TonoBoe pa3MHOKEHNE, €T0 OTINYMS OT OECIOJIOTO.

Meiioz. Craguu meiio3a. [Ipoieccsl, mpoucxoasime Ha cTaausx Meiosa. [loBeaenne xpoMmocoM B
Mmeno3se. KpoccnHrosep. bruosornuecknii CMbICIT M 3HaYEHUE MEH03a.

I'amerorenes — mpouecc 00pa3oBaHHs TNOJOBBIX KIETOK Yy XUBOTHbIX. [looBbIe »kenesbl:
CEMEHHUKH M sMYHUKU. OOpa3oBaHWE M pa3BUTHE IMOJOBBIX KJIETOK — TaMmeT (CrepMaTo30UI,
SHIIeKIIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U CIEPMAaTO30U0B.
OmnonorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (dMOpHOreHe3). Tambl
SMOPHOHAILHOTO Pa3BUTHSI y TO3BOHOYHBIX JKMBOTHBIX: ApPOOJEHWE, TacTPYJSALMs, OpPraHOTEHE3.
[ToctomMOproHanbHOE pa3BUTHE. THUMBI TMOCTAIMOPUOHAIBHOTO PA3BUTHA: MPSAMOE, HENpsSIMOe
(mmuurHOYHOE). BrnmsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBHI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Pocrt n pazButre pactennii. OHTOreHe3 HBETKOBOI'O PACTEHUSI: CTPOCHHE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «@OpPMBI Pa3MHOXKEHHUSI OPTaHU3MOBY», «JBOWHOE OIIOJOTBOPEHHE Yy
IIBETKOBBIX pacTeHUi», «BereraTnBHOEe pa3MHOXEHHE pacTCHHI», «JleleHne KIeTKH OaKTepHii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Knetounsiii nuknm», «Pemmukanus JJHK»,
«Muto3y», «Meiio3y, «IIpsimoe u HenpsiMoe pa3BUTHEY», «['aMeToreHe3 y MIEKONUTAONIUX U YETOBEKAY,
«OCHOBHBIE CTA/INA OHTOI'€HE3AY.

O6opynoBaHue:  MHUKPOCKON,  MuKpompemnapatsl  «CrepMaTo30HUbl  MJIEKOMHUTAIOLIEIOY,
«Siueknerka MIEKONUTAIIEro», «KapnoknHes B KJIE€TKaxX KOPEUIKa JIyKa», MarHuTHasl MOJIENb-
anrunkanus «Jlenenue knerkw», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlaGopaTopHble U NPaAKTH4YeCKHe PAdOThI:

Jlaboparopnas padota Ne 3. «Habmrogenre MuTo3a B KII€TKaX KOHUMKA KOpeIlKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlabopartopnas pabota No 4. «l3ydyeHue CTpoeHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieicTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropust pa3BuTUs reHEeTUKH. Poib UTOIOrUM ¥ SMOPUOIOTHH B
CTaHOBJIEHUH TeHEeTUKU. Bkian poccuiickux u 3apyOeHbIX YYEHBIX B pa3BUTHE T'€HETUKU. MeTobl
TEeHETUKH (TUOPUIONIOTUYECKHUH, IMTOIC€HETUYECKHI, MOJEKyIsIpHO-reHeTuuecKuit). (OCHOBHBIE
TeHEeTUYEeCKUEe MOHATHUSA. [ 'eHeThuecKkasi CHMBOJIMKA, UCHIOJIb3yeMasl B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HACJIeOBaHUs TPHU3HAKOB, ycTaHOBIeHHble . Menaenem. MoHoruOpumgHoe
CKpelllMBaHue. 3aKOH eIMHO-00pa3usi THOPHUI0B MEePBOro MokoyieHus. [IpaBuno foMuHUpOBaHUs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramet. [loHOE M HENMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpermuBaHie. 3aKOH HE3aBUCUMOTO HaclleZIoOBaHUS MPU3HAKOB. [{uTorenernyeckue
OCHOBBI ~ TUTHOPHUIIHOTO  CKpelIMBaHHUSA. AHanu3upylollee ckpemmuBaHue. Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPEUTUBAHUS ISl ONIPEICTICHIS TeHOTHITA OCOOH.

CuerieHHOe HacienoBaHue mpu3HakoB. PaGota T. Moprana mo CIErIEHHOMY HaclieI0BAaHUIO
reHoB. Hapylienue crienyienus TeHOB B pe3ylibTaTe KPOCCUHTOBEpA.



XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'eneruka noma. XpoOMOCOMHOE OIpEAETIeHUE I10J1a. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omoramerHsIe U rereporameTHsle opranusmel. HacinenoBanue npu3sHakoB, CLEIIIEHHBIX C IIOJIOM.

N3meHunBOoCTh. BuAbl M3MEHUMBOCTH: HEHACIICICTBEHHAs M HacleICTBeHHas. Ponb cpensl B
HEHACJICICTBEHHONH  WM3MEHYMBOCTU.  XapaKTePUCTHKA  MOJM(MUKAIMOHHOW  HM3MEHYHBOCTH.
Baprnanmonsslii psax u BapuanuoHHas Kpusas. Hopma peakumm npusnaka. KosmmuecTBeHHbIE U
Ka4deCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAN(DUKAITMOHHOW W3MEHUYNBOCTH.

HacnencrBennas, uinu reHoTUNIMYECKasi, ©”3MEHYUBOCTh. KoMOMHATHBHASI U3MEHYMBOCTh. Meiio3 u
IIOJIOBOM TMpoliecc — OCHOBAa KOMOWHATUBHOW M3MEHUMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTD.
Knaccudukanuss Myramuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa W NPUYMHBI MYyTalW.
Myrarennsie (akTopbl. 3aKOH TOMOJIOTHMYECKHX DSIIOB B HACIEACTBEHHOW u3MeHumBoctH H. U.
Baswuinosa.

BresaepHas HacneCTBEHHOCTh U M3MEHYNBOCTb.

I'enernka wuyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
reHeaornYecKuil, OJIM3HELOBbIHM, UTOreHETUYECKUH, OMOXMMHUYECKUH, MOJIEKYISPHO-T€HETHUYECKU.
CoBpeMeHHOE OIpe/ielIeHHe MeHOTUIIA: MOJHOIT€HOMHOE CEKBEHHPOBAHHE, T€HOTUIIHMPOBAHUE, B TOM
guciie ¢ nomoisio I111P-ananu3a. HaciiencteenHble 3a001eBanys YeJIOBEKa: TeHHbIE 00JIe3HH, 001e3HU
C HaclleJICTBEHHOM MPepacioyokeHHOCThIO, XpOMOCOMHBIe OoJie3Hn. ComMaTuyeckue U TeHepaTUBHbIE
mytauuu. CTBOJIOBBIE KIETKU. [IpHHIUIBI 370pOBOrO 00pas3a *KU3HU, TUATHOCTHKH, MPO(PUIAKTUKUA U
JIEYeHUs  TeHeTHMYecKux  Oose3Hed. Menuko-reHeTuuecKoe  KOHCYJIbTUpPOBAaHUE.  3HadyeHHE
MEUIIMHCKOM F€HETUKH B MPEIOTBPALLIEHUH U JICYEHUU TeHETUYECKNX 3a00JIeBaHUI YeIOBeKa.

JdemoncTpauunu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @puz, C. C. YUerBepuros, H. B. Tumodeen-PecoBckuid,
H. 1. BaBunos.

Tabnuis!l u cxeMbl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IUTOreHEeTHYECKas OCHOBa», «3aKOH
pacilleryieHus] U ero LUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl ramer», «Jlurubpuanoe
ckpemuBanue»,  «lluTorormyeckre  OCHOBBI ~ AMTMOPUIHOTO  CKpeLIMBaHUs»,  «Menosy,
«B3anMoielicTBUE alIENbHBIX T'€HOBY», «l'€HeTHYeCcKHe KapThl pPACTEHUW, KUBOTHBIX M YEJIOBEKAY,
«['eneTuka nona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO ¢ MOJIOM», «KapnoTuriel yenoBeka
U KUBOTHBIX», «Buabl H3MeHUNBOCTHY, «MoandukanmoHHas U3MEeHUYUBOCThY, «HacnenoBanue pesyc-
bakropay, «['eHeTuka rpymnn KpoBu», «MyTalmoHHAsE U3MEHUYUBOCTHY.

O6opynoBanue:  Monenu-ammmkanun — «MoHorubpuanoe — ckpemmuBanue», «Hemomnoe
NOMHUHUpOBaHHe», «JurnbpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKpomnpenapar «/Ipo3odunay (Hopma, myTanuu GopMbl KpbUIBEB U OKPACKH Tefa), repOapuii «I opox
ITIOCEBHOM».

JlaGopaTopHble H NPaAKTH4YeCKHe PAdOThI:

JlaboparopHas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO M JAUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKpOTIpEnapaTaxy».

JlaboparopHas pabGota Ne 6. «M3yuenHue Moau(UKALIMOHHON W3MEHUHMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 myTtanuil y 1po30(duisl Ha TOTOBBIX MUKpOIIpEnapaTax.

[Ipaktueckas paborta Ne 2. «CocTaBieHHe U aHATTN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoxaeHue cenekuuu 1 fomectukanus. Yuenue H. 1. Basuiosa
O ILEHTpax MPOUCXOXKJICHUS M MHOrooOpasusi KyIbTYpHBIX pacTeHMH. LIeHTpbhl HpOMCXOXKIACHUS
JOMAIIHUX XKUBOTHBIX. COpT, NOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeIEeKIIMU. MacCOBbIM U MHAWBUYAIbHBIH OTOOPHI B CENEKIIMN PACTEHUHN U
KHUBOTHBIX. OLleHKa 3KCTephepa. BIM3KOpoACTBEHHOE CKpelluBaHHe — MHOpWAMHI. YUucras JTUHUS.
CkpemuBanue 4ucThIX JUHUHA. ['ereposuc, wnum rubpuaHas cuia. HepoJICTBeHHOE CKpeIMBAaHUE —
ayrOpuaunr. OtnanéHHas rubpuansanus U e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 U IOJydyeHHue
MOJMIUIONIOB. JIOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.



buorexHonorust kak oTpacip Ipou3BOACTBA. ['€HHass HHXeHepus. OTanbl CO3AaHUA
pexomOunantHor JIHK u Tpancrennsix opranuzmoB. Knerounas unxenepus. Kietounsie KynbTyphbl.
MuxkpoxkinoHanbHOe pa3MHOKEHHE pacTeHUH. KnonupoBanue BBICOKOIIPOTYKTHUBHBIX
CEJIbCKOXO35IMCTBEHHBIX OPraHW3MOB. DKOJOTHYECKHE U dTHdeckue npodiemsl. MO — renernyecku
MOAU(UIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypus, I'. /I. Kapnieuenko, M. @. 11BaHoB.

Tabmuuer u cxembl: kapTa «LIEHTPBI MPOMCXOXKACHHUSI U MHOTO0Opa3usl KYJIbTYPHBIX PACTCHUN,
«[lopoapl noMamHUX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHHi», «OTnanéHHas rudpuau3anus»,
«PaboTte! akagemuka M. @. lBanoay, «I[lomummonausy, «O0beKThl OMOTEXHOJIOTHIY, «KileTouHbIE
KYJIBTYpPbI ¥ KJIOHUPOBaHUE», «KOHCTpyHpoBaHUE U NIEPEHOC TE€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOI0B U KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX03UCTBEHHBIE PACTEHUSY.

JlabopaTopHble M NpaKTHYecKHe PadoThI:

Okckypcusi «OCHOBHbIE METOJbI M JOCTH)KEHHS CEJIeKIIMM pacTeHHMM M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COpPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PATOPHIO arpPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIONIMOHHAS OMOJIOTHS.

[Ipennochlnky BO3HUKHOBEHHUS ABOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAA TEOPHUS U €€ MECTO B
Oounosorun. BiusiHre 3BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa 2BOMIONKU. [laTeoHTONOTHYECKHE: TOCIEIOBATEIPHOCTh TOSIBJICHUS BHUJIOB B
MaJIC€OHTOJIOTUYECKON JIeTONHCH, TepexoanHbie (opMmbl. buoreorpaduueckue: CX0ACTBO U pa3linyue
(dayH u G10p MaTEPUKOB U OCTPOBOB.

OMOpHUOJIOTMYECKHE: CXOJCTBa U pas3auuus SMOPHUOHOB pa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTMYHbBIE, AHAJOTUYHBIE, PYAUMEHTAPHBIE OPraHbl, aTaBU3MBI.
MouekynapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTH U  OCHOBHBIX
MeTab0IMYECKUX MyTeil y BCEX OPraHu3MOB.

OpomononHass Teopust Y. [lapuna. IIpeanochuiku BO3ZHMKHOBEHHUS JapBUHU3MA. [[Brokyniue
CWJIBI 3BOJIIOLIMM BUAOB 10 [lapBuHYy (M30BITOUHOE Pa3MHOXKEHHE MPHU OIPAaHUYCHHOCTH PECYpCOB,
HeonpeaeéHHas U3BMEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3BoJitonnn (CTD) u e€ 0CHOBHBIE TIOJIOKEHUS.

MukposBontonus. [Tonmynsnuus kak eIMHNALIA BUJA U SBOJIFOLUU.

JBuxymue cuibl (pakTopsl) SBOIONMHN BUJIOB B Mpupoe. MyTallmoHHBIN Mpoliecc u
KOMOMHATHBHAs U3MEHUMUBOCTb. [lomysIioHHbIE BOJIHBI U Apeiid reHoB. M30ms1us 1 MUTpanusl.

EctectBennslit 0T00p — Hampasmston il pakTop 300N, DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucrnoco6aeHHOCT OPraHu3MOB KakK pe3ynabTaT 3Boironuu. [lpumepsl npucnocobieHuit y
opranu3MoB. ApoMopdo3bl U UAUO-aJaNITAIIH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU000pa30BaHus: reorpaduueckoe,
3KOJIOTUUYECKOE.

Makposomtorusi.  DopMbl  IBOMIONMM:  (uUIeTHYECKas, AUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 9BOTIOIUH.

[IpoucxoxaeHue oT HecneUMATM3UPOBAHHBIX MpeAkoB. [Iporpeccupytromas creunanus3anus.
AJlanTUBHAs pagualus.

JdeMoHcTpanum:

[Hoptpertsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, .
Mromep, A. H. Cesepuios.

Tabnuie! u cxembl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiiey, «3apo bl TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOpPY,
«MHoroobpa3ue CcopToB pacTeHui», «MHorooOpazue mMOpoJ >KUBOTHBIX», «llomymsaiumny,



«MyTalnoHHasT M3MEHYUBOCTHY», «Apomop¢o3s», «Mnumoamanranuuy, «OOmas aereHepanusy,
«/IBmxymme cuibl 3Bosonumn», «Kapra-cxema mapupyra nyrewectsuss Y. lapsuHay, «bopb0a 3a
cymecTBoBaHue», «lIpucmocobneHHocTs opranuzMoB», «l'eorpaduueckoe BuI00Opa3oBaHUE»,
«KOJIOTHYECKOE BUI000PA30BAHHEY.

Oo6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAcKH, HA0OP IJI0JI0OB U CEMSH,
kosutekuust «IIprumepshl 3aUTHBIX PUCIOCOOIEHUH Y )KUBOTHBIX», MOAeNb «OCHOBHbIE HAllPaBJICHUS
HBOJTIOLIUIY, 00bEMHAst MoIeNb «CTPOSHHE TOJIOBHOTO MO3Ta MIO3BOHOYHBIXY.

Bbuoreorpaduyeckas xapra Mupa, KowieKus «PopMbl COXpaHHOCTH HCKOTIAEMBIX KHUBOTHBIX H
pacteHuii», wMoxaens ammukanus «llepekpéct xpomocom», BiaxHele mnpenaparel  «Pa3zButne
HacekoMoro», «Pa3zButme nsarymkm», Mukpompenapar «Jpo3odumnay (Hopma, Myrtanuud (HOpPMBI
KpPBUIHEB U OKPACKHU TEJA).

JlabopaTopHble M NpaKTUYeCKHe PadOThI:

JIaboparopHnas padota Ne 1. «CpaBHeHUE BUI0B 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

JlabopaTtopnast padota Ne 2. «Onucanue npucrnocoOJIEeHHOCTH OpraHu3Ma U €€ OTHOCUTEITHLHOTO
XapakTepay.

Tema 2. Bo3dHuKHOBeHHE U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHBbI€ MTpe/ICTaBICHMS O 3apOXKICHUM KU3HU. HayuHble rHunoTe3pl BOSHUKHOBEHUS KU3HU Ha
3emiie: abWoOreHe3 M MaHCHepMHs. XUMUYECKas 3BOJIOLUA. AOHWOTeHHbI CHHTE3 OpPraHM4YeCcKHX
BEIIECTB M3 HEOPraHMYEeCKHX. OKCIEPUMEHTAIbHOE TMOATBEPXKACHUE XHMHUYECKON SBOJIOIMH.
Havanphbie sTansl 6uonorudeckoit spomtonuu. ['mnoreza PHK-mupa. ®@opmupoBanne MmeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKIETKH. [IepBbie kineTku 1 ux 3Boonus. PopMUpOBaHUE OCHOBHBIX
IPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emiie 1o spam u nepuoaaM. Karapxeil. Apxeickas U mpoTepo30HCcKast dPHI.
[Taneo3oiickas »pa W €€ Tmepuoabl: KEMOPUHCKHUMA, OPJOBUKCKUHN, CHIYPUHUCKHH, JIECBOHCKHIA,
KaMEHHOYT'OJIbHBIH, TEPMCKHUH.

Me3zo3oiickas 3pa u €€ epruoipl: TPUACOBBIM, IOPCKUH, METTOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ipl: ajaeoreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeO0JOTMYECKHX mpoueccoB. (OCHOBHBIE JTambl  3BOJIOLUU
PacTUTENILHOTO U XHUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHui M KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHn4eckoro Mupa Kak OTpa)X€HUe 3BOJIIOLMH. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI
OpraHu3MOB.

OBoironus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue NpeacTaBieHUR O MPOUCXOXKICHUU
yenoBeka. MeTtonsl m3ydeHus aHTpomnoreHe3a. CXoAacTBa M pasiavuds 4YEJIOBEKA W )KMBOTHBIX.
CucremaTnueckoe MOJIOKEHUE YEI0BEKa.

JBmxyuue cuibl ((akTopsl) aHTponoreneza. HacnenctBeHHass U3MEHUMBOCTh U €CTECTBEHHBIH
o160p. OO1LIeCTBEHHBINH 00pa3 KU3HHU, U3TOTOBICHUE OPYAUN TPY/a, MBIIIJICHUE, PeYb.

OcHOBHBIE CTaJUU U BETBU JBOJIIOLUM YEJIOBEKA: aBCTpajonuTeku, Yenosek ymensii, Yenosek
npsaMoxonauui, Yenosek HeaHaepTalbckuil, Yenosek pazyMHbIil. Haxookn MCKOIAeMbIX OCTaTKOB,
BpeMsI CyIIECTBOBaHMsI, 001aCTh pacpoOCTpaHeHusl, 00bEM IrOJI0BHOTO MO3ra, 00pa3 KU3HHU, OpyIusl.

Yenoseueckne pacbl. OcHOBHbIE OOJIBIIME pachkl: eBporeouaHas (eBpa3uiickas), Herpo-
aBCTpaJIOUIHAS (3KBaTOpUANIbHAS), MOHTOJIOMIHAS (a3MaTcko-aMepUKaHCKas). Yeprtsl
MIPUCTIOCOOJICHHOCTH TPEJICTABUTENEH YeJOBEYECKMX pac K YCIOBHSM CYyLIECTBOBaHUS. ETMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

IToptpersr: @. Penu, JI. [Tactep, A. WM. Onapun, C. Musiep, I'. Opu, Y. /lapsus.

TaGnuue! u cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BUTHE OPraHMYECKOro MHUpay,
«PacturtenbHas kietka», «OKuBoTtHas knerka», «[Ipokapuotndeckas kierka», «COBpeMEHHas cucTeMa
OpraHu4eckoro Mupa», «CpaBHeHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMYECKHX HaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHeiimue moan», «Ipesaue moan», «llepBeie cCOBpeMEHHBIE IO, «YeI0BeUeCcKue pach».



Ob6opynosanue: mynsoku «IIporcxoxaeHne denoBeka» (OFCThI aBCTPAJIONMHUTEKa, MUTECKAHTPOIA,
HeaHIepTabIa, KPOMaHBOHIIA), CIICTIKHA WIIK H300paKEHUsI KAMEHHBIX OPYAUN TIEPBOOBITHOTO YEIIOBEKA
(kaMHU-"OTITIEpHI, pyOWia, CKpebna), TEeOXpoHOJorudeckas Tabmumna, KoJurekmus «DopMbl
COXPaHHOCTHU UCKOTMIAEMbIX JKUBOTHBIX U PACTEHUI».

JlabopaTopHble M NpaKTHYeCKHEe PaboThI:

[Ipaktnueckas pabora Ne 1. «M3ydyeHue HCKONMAaeMbIX OCTAaTKOB PAacTEHUHW M JKUBOTHBIX B
KOJUICKIIUSIX.

OKcKypcusi «OBOJIIOLIMS OPraHM4ecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHbIH WK
KpaeBeIYECKUI My3eil).

Tema 3. Opranu3Mbl U OKpy:Kauias cpeaa.

OKoJiorusl Kak HayKa. 3aJayd U pas3feiibl IKOJOTMU. MeTozbl AKOJIOTMYECKUX HCCIIEOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHUsI OPTaHU3MOB: BOJIHAsI, HA3€MHO-BO3/IyIIIHAsI, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxosornueckue ¢akrtopsl. Kimaccudukanus skosornueckux (pakTopoB: aOMOTHYECKUE,
OMOTHYECKHE W aHTPOTIOTeHHBIE. [[eficTBIE SKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtudeckue (akTOphl: CBET, TeMIlepaTypa, BIaKHOCTb. Dotomnepuoausm. [lpucnocobnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (PaKTOPOB. bruosorndeckue puTmsl.

buotnueckue dakropel. Bumbl OHMOTHYECKHMX B3aWMOJEHCTBHUM: KOHKYPEHIIMSI, XUITHUYECTBO,
cuM6buo3 u ero ¢opmel. [lapazutuszm, Koomepamwus, MyTyadu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HauyeHHWE OWOTHYECKUX B3aUMOJCHCTBUNA JJIA
CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU MOMyasaiui. OCHOBHBIC MOKA3aTENH MMOMYJISIIUNA: YACIECHHOCTD,
IJIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpAITUs. JMHaAMIKa YHCIICHHOCTH TIOMYJISIITUN U €€
perynsuus.

JdemoHncTpaumnu:

[Toptpetsr: A. 'ym6oasar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapTa «[Ipupomubie 30HBI 3emin», «Cpeapl OOMTaHUS OPraHU3MOBY,
«DoTonepuoauzmy», «llomynsaiumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYNIALUU UHPY30pHH-
Typenbkun», «[Iuiesbie nenm.

JlaGopaTopHble H IPpaKTH4YeCKHe PadoThI:

JlaGopaTtopHas padota Ne 3. «Mopdosornueckrne 0COOEHHOCTH PAaCTCHU M3 Pa3HBIX MECT
oOUTaHUSDY.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE YUEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISALUA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOuiecTBa U IKOJIOTMYECKHE CHCTEMBI.

CooOmiectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (rmumieBasi). Buapl-nomuaanTel. CBsI3u B OMOIIEHO3E.

Okonorudeckne cucreMbl (dkocucteMbl). [loHsitTHe 00 »dKocucTeMe U OHUOTEOICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTHI, peAyleHTsl. KpyroBopor
BEIIECTB M MOTOK PHEPTruu B sKocucTteMe. Tpodudeckue (muiieBbie) ypoBHH 3KocucTeMbl. [TuiieBbie
uenu u cetd. OCHOBHBIE MOKa3aTeNd IKOCUCTEMBI: OMoMacca, IpOAYKIUs. DKOJOTHYECKUE MUPAMUIbI:
MPOJIYKIIMH, YHCIECHHOCTH, Ouomacchl. CBOICTBa HKOCHUCTEM: YCTOWYHBOCTH, CAMOPETYJSIUA,
passurue. Cykueccus.

[IpuponHbie  3KOCHCTEMBI. JKOCHCTEMBI O3€p W peK. OKOCHUCTEMA XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  SKOCHUCTEMBI. ATpPOIKOCUCTEMBI.  YPOOIKOCHUCTeMBbI. buonornyeckoe u
X035IICTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycroWumBocTH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.



VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa Omocdepsi. Kupoe
BemecTBO U ero ¢ynkuuu. OcobeHHoctn Omochepsl Kak riao0albHON 3KocHucTeMbl. JlmHaMHuueckoe
paBHOBecHe U oOpaTHasi cBs3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOr€OXMMUYECKHE IIUKIIBI AIEMEHTOB (YIJIepoJia, a30Ta). 30HAJbHOCTh
ouochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenmoseuectBo B Omocepe 3emiu. AHTpONOreHHBbIE H3MEHEHHsI B Ouocdepe. [mobdampHBIC
HKOJIOTUIECKUE TIPOOIEMBI.

CocymectBoBanue mnpupoasl U denoBeuecTBa. CoxpaHeHue OHOpa3zHOOOpa3wsi Kak OCHOBA
ycroitunBoctn Omocdeprl. OCHOBa palMOHATIBHOTO YHPABICHHUS NPUPOJHBIMU pECypcaMH H HX
ucnojib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MIPUPO/IBL.

JdemoHcTpaumnu:

[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmupsr u cxembl: «lIumesbie 1enu», «buoneHo3: cocraB u cTpykrypa», «lIpupoansie
coobmuiectBay, «Llermn mutanus», «IKoIOrHUecKas nmupamuaay, «buochepa n gemosek», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «KOCHUCTEMa XBOWHOTO Jieca», «bHuoreHo3 Bogoéma», «ATpOICHO3»,
«IIprMepHBIE aHTPOINOrE€HHBIE BO3JACHCTBHs Ha INPUPONY», «BakHeWINe HMCTOYHUKH 3arps3HEHUs
BO3/IyXa U TPYHTOBBIX BOJ», «Il0o4uBa — BaskHeMIIast cocTaBisromas onochepsn», «DakTopsl Aerpagalium
nouB», «llapHuUKOBBIH APdexT», «DaKTOpbl PATUOAKTUBHOTO 3arpsizHeHus oOuocdepb», «OO0mas
CTpyKTypa Oumocdepsni», «Pacrnpoctpanenue xuszHu B Ouocdepey, «O30HOBBIN 3KkpaH Ouocheps,
«KpyroBopot yriepona B Ouochepey, «KpyroBopot a3oTra B mpupoie».

ObopynoBanue: Mmonenb-anmnkanus «Tunudabsle OHOIEHO3BI», repbapuii  «PacTuTenpHBIC
coobmiecTBay, KoJuekIunu «broreHo3y», «Bpeautenn BaKHEHITNX CEITbCKOXO3SMCTBEHHBIX KYIBTYPY,
repOapuy ¥ KOJUICKIINU PACTEHHUH ¥ )KUBOTHBIX, TIPUHAUICKAIINE K PA3HBIM SKOJIOTUIECKAM TPyIamMm
oaHoro Buaa, KpacHas kaura Poccuiickoit deneparnu, n300pakeHUs: OXpaHsAEMbIX BUIOB PACTCHHUHA 1
AKHUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI [10 BUOJIOTUM HA
BA30BOM YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIuBarOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS 00y4YarONTUMHUCS
MPOrpaMM CpeiHero o0Iero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJabTaTOB OCBOCHMS NpeameTa « bHoaorus BbIIEIEHBI CIAEAYIONE
COCTaBJISIOIIME: 0CO3HAHUE 00YUaIOIUMUCS POCCUIICKOM IPpaXAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUI0, HaJu4yhe MOTHBAIMM K OOYYEHHIO
OMOJIOTHH, LIeJICHANpPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEW U UCTOPHUECKUX TPAAULIUNA Pa3BUTUS OMOJOTMYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOyuaronuxcs pyKOBOJCTBOBAThCA B CBOEH JESATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIMMH CHUCTEME OHOJOTHYECKOro OOpa3oBaHMs, HAIWYUE SKOJIOTHYECKOTO IMPABOCO3HAHUSA,
CIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «buonorus» A0CTUralTcs B eAMHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JIEATEIbHOCTA B COOTBETCTBUM €  TPAJUUUOHHBIMM  POCCHUHCKUMHU
COL[MOKYJIBTYPHBIMH, HCTOPUYECKUMU U JAYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMM M HOPMaMHU TMOBEJIEHHS M CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHHUS U CAMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEN NMO3ULIUHU JIMYHOCTH, TATPUOTU3MA, YBAXKCHHUS
K 3aKOHYy M IpaBONOPSAKY, 4YEJIOBEKY Tpylda M CTaplIeMy IIOKOJIEHHIO, B3aUMHOIO YBaXXEHUS,
Oepe’KHOr0 OTHOLIEHWS K KyJIbTYpHOMY HAacleMI0 MU TPaAMLUsSM MHOTOHALMOHAJIBHOTO Hapoja
Poccniickoit denepanuu, NpUpoae U OKpYKaIOLLIEH cpele.

JINYyHOCTHBIE pe3ylbTaThl OCBOEHUS y4deOHOro mnpeamera «buosorus» MOKHBI OTpaXkaTbh
TOTOBHOCTb M CIOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJICTBOBATbCA C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMENH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, PAaCHIMPEHHUE KUZHEHHOTO



ONBITa M ONbITA JEATEIBHOCTH B MPOLIECCE pealli3allid OCHOBHBIX HaIpaBJCHUN BOCHUTATEIBHOU
NEeSTEILHOCTH, B TOM YUCJI€ B YaCTHU:

1) rpaIaHCKOro BOCUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIIMKA OOYYAromIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUICKOTO 00IIIecTBa;

OCO3HAHME CBOWX KOHCTHTYIIHOHHBIX IIPAaB M OOS3aHHOCTEH, YBaXKCHHUE 3aKOHA W TIPABOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JICATEIILHOCTH MPHU CO3/IaHUU Y4EOHBIX MPOEKTOB, PEIICHUN
Y9eOHBIX M MTO3HABATEIBHBIX 33]1a4, BBITIOJTHECHHH OMOJIOTHYECKUX KCIICPUMEHTOB;

CIIOCOOHOCTh OIPENEISITh COOCTBCHHYIO ITO3HIIMIO [0 OTHOIICHUIO K SIBJICHHSIM COBPEMCHHOMN
KM3HU U OOBACHATH €6

YMEHUE YUYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTMBHOTO B3aMMOJICHCTBHS
JOJIeN € pa3HbIMU YOEXKACHHUSIMU, KYIbTYPHBIMU IEHHOCTSMHU U COIIHATBHBIM TTOJIOKEHUEM;

TOTOBHOCTbH K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHHUS YU€OHBIX, TO3HABATEIBHBIX
U HMCCIIEIOBATEIBCKUX 3a/1a4, YBAXUTEIHLHOTO OTHOIICHUS] K MHEHUIO OIMIMOHEHTOB MPHU 0OCYKJICHUH
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJCPIKAHMUS;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOM EATEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXKTaHCKON UIACHTUYHOCTH, TATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoIMHOM, ropIoCTH 3a CBOM Kpal, CBOKO PouHy, CBOM SI3BIK
U KYJIbTYpPY, MPOIIIOE U HACTOSIIIEe MHOTOHAIIMOHATILHOTO Hapoa Poccum;

IIEHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACIEIUI0O W TaAMITHHUKAM TPUPOJIBI, JOCTHKCHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJCHHUE M DPAa3BUTHE OHOJIOTHH,
MMOHUMAaHUs 3HaYeHUs] OMOJIOTUN B MO3HAHUU 3aKOHOB MPHUPO/bI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
o0111ecTBa;

ujeiHast yoexxJ1IEHHOCTb, TOTOBHOCTh K CITy)KEHUIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IOBEICHUS;

CIOCOOHOCTh OLIEHHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHE JINYHOTO BKJIaJ[a B IOCTPOCHHUE YCTONYMUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMAMHU HapoJoB Poccuy;

4) 3CTeTHYECKOr0 BOCIIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAst SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHU;

IMOHMMAaHHE SMOIMOHAIBHOTO BO3ICUCTBUS )KUBOU MPUPOJIbI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMIICHHE MPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BocnuTaHusi, GOPMUPOBAHUS KYJIbTYPhI 310POBbSI H IMOIHOHAILHOIO
Os1aromosy4usi:

MOHMMAaHWEe W peanu3anus 370poBoro M Oe3zomacHOro oOpas3a >KHU3HHM (3I0pOBOE MHUTAHUE,
coONrofieHne TUTUEHWYECKUX TMPaBWJI M HOPM, COANaHCHPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynspHas pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIECHHUS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHUMAaHHE [EHHOCTU MPaBWJI WHAWBUAYATFHOTO M KOJIIEKTUBHOTO O€30MAaCHOTO TOBEICHHS B
CUTYaLMSIX, YTPOXKAIOUIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEICTBUN U HEMPUATHUS BPETHBIX MIPUBBIUEK (YIOTPEOIEHUS aKOT OIS, HAPKOTHUKOB,
KypeHus);



6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HaHKE IICHHOCTH MaCTePCTBa, TPYA0I00ue;

TOTOBHOCTh K aKTHBHOW AEATEIHLHOCTH TEXHOJOTUYECKOW M COIMATLHOW HAIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IIIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO IEATEIHHOCTS;

UHTEpEC K pa3muyHbiM chepam Tpo(ecCHOHATBHOW IEATEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oymymieii mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCCH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHUSI:

HKOJIOTUYECKHU I1eTIecO00pa3HOe OTHOMIEHHE K MPHUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBIIICHUE YPOBHS 3KOJOTUIECKOU KYIbTYphl: TPHOOPETEHUE OTBITA TUIAHUPOBAHUS ITOCTYITKOB
Y OIICHKHM MX BO3MOKHBIX TOCIIEACTBHH JUTsI OKPYIKAIOIIEH Cpebl;

OCO3HaHHUE TJI00aTHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM U IyTeH MX peliecHUS;

CIIOCOOHOCTh HCITIOJIB30BaTh MPUOOpEeTaeMble TPU W3yYeHUH OWOJIOTUU 3HAHWUS M yYMEHUS TPH
pemieHnn TpoOIeM, CBSA3aHHBIX C PAlMOHATLHBIM IPUPOJOIIOIB30BAHUEM (COOIIOICHUE TIPABHIT
MOBEJICHUS B TIPHUPOJIC, HAMPABJICHHBIX Ha COXPAHCHHE PAaBHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
aKocucTeM, Ouocdepsi);

AKTUBHOE HEMNpPUATUE ACHCTBUM, MPUHOCAIIMX BPEA OKPYXKAIOMIEH MTPUPOJHOU Cpele, YMEHHE
MIPOTHO3UPOBATH HEOJATOMPHUATHBIE JKOJIOTHYSCKUE TOCIEACTBHS TPEIIPUHUMAEMBIX JICHCTBUN M
MPEIOTBPAIIATE UX;

HaJIMYUE Pa3BUTOTO IKOJOTHISCKOTO MBIIIJICHUS, YIKOJIOTHIECKOHN KYJIBTYPHI, OIBITA ACITEILHOCTH
9KOJIOTHYECKOH  HANpPaBJICHHOCTH, YMCHHS  PYKOBOJCTBOBAThCS WMH B  ITO3HABaTEIHHOM,
KOMMYHHKATHBHOW W COIMAJILHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKOW JEATCIHHOCTH
9KOJIOTMYECKON HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIEeCTBEHHOM NMPAKTUKHU, OCHOBAHHOTO Ha IMAJIOre KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHKE A3BIKOBOM M UMTATENbCKON KYJIBTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MEX LY
JIOJIbMU U TI0O3HAHUS MUDA;

MOHUMaHue creun@uky OWOJIOTUM KaK HayKd, Oco3HaHusi e€ poid B (HOpMHUPOBAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU LEJIOCTHOTO MPECTaBICHUS 00 OKpYXaIOIIeM MHUpe
KaK O €IUHCTBE IPUPOJIbI, YEIOBEKA MU OOIIECTBa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodiieM COXpaHEeHUS MPUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIS COBPEMEHHOM IUBMIM3AINK: 00ECIIeueHUsI HOBOTO
YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/JaHUE TEPCIEKTHUBHBIX OHUOTEXHOJOTUH, CHOCOOHBIX pelIaTh
pecypcHble TPOoOJIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA MYTEH BHIXOa U3 II00abHBIX SKOJIOTHYECKUX
mpobieM W oOecreueHus: Mmepexojia K yCTONYHMBOMY pa3BUTHIO, PALMOHAILHOMY HCIOJIB30BAHUIO
MIPUPOIHBIX PECYPCOB U (POPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MIOJYYEHUH OMOJIIOTUYECKUX 3HAHUH B 11X MMOBBIIIEHUS 001IEi KYIbTYpHI,
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIMOHAIBHOM TPaMOTHOCTU
oOyuarouxcs, GopMupyeMoit IpHu U3y4eHUU OHOJIOTUH;

MMOHMMAaHKE CYITHOCTH METOJOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH
WCIOJIb30BaTh TOJydyaeMble 3HAHMS JUIsI aHajdn3a U OOBSICHEHHs SIBICHUN OKPY)KAIOIIEr0 MHUpa H
MIPOUCXOAIINX B HEM U3MEHEHUH, YMEHHE JielaTh 00OCHOBAHHBIEC 3aKIIOUEHHUsI HA OCHOBE HAay4YHBIX
(haKTOB ¥ UMEIOIIMXCS JaHHBIX C IIENIbIO MOIY4EHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSTEIBHO UCMHOJIB30BaTh OMOJIOTHYECKUE 3HAHUS Ul pEIIeHUs TpoOiieM B
pEabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME IICHHOCTH HAay4yHOW JesSTeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOCKTHYIO H
HCCIIEIOBATENbCKYIO JAeSITENFHOCTh MHIMBUYATbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY
MOJIyYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaThl OCBOCHUS ydeOHOTo npeaMeTa «broorusy BKIIIOYAIOT: 3HAYUMbIE
st (GopMHUPOBAaHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCUUIUIMHAPHBIE (MEXIpPEAMETHBIC)
oOIIeHayYHbIe MMOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAyYHON KapTHUHBI MHpa U CHenu(UKy METOIOB
[IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILLECTBO, HEPIrus, sIBICHUE, IIPOLIECC, CUCTEMA,
HAyYHBIH ()aKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEOBaHNEe, HAOIIOACHHUE,
U3MEpEHue, OHKCIEPUMEHT M JpPYrux), YHHUBEpCalbHblE YydeOHbIE JEeHCTBUS (I1O3HABATENIbHBIE,
KOMMYHUKATUBHBIC,  PETYJIATUBHBIC), oOecrneunBatonme  (popmupoBanue  GyHKIIMOHATHHOU
IPaMOTHOCTH M COIIMATBHON KOMIETCHIIUHN 00YyUJaIOMMUXCs, CIOCOOHOCTh 00YJaIONINXCS MCTIOIb30BaTh
OCBOEHHbIE MEKIUCIHUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS 1 YHUBEpCaIbHble YueOHbIE IEHCTBUS
B MO3HABATEILHON U COUAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOrPAMMBI CPEIHEro 00IIero oO0pa3oBaHUs JOKHBI
OTpaxarb:

OgiajeHHe YHUBEPCAJbHBIMU YUeOHBIMH MO3HABATEIbHBIMH eHCTBUSIMU:

1) 6a3oBbIe JIOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCII0JIb30BATh MIPH OCBOCHHUH 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHAIN3a, CHUHTE3a,
CpaBHEHHs, Kinaccudukanyu, 0600IIeHNsT ), PACKPBIBATH CMbIC]I OUOJIOTMYECKUX TTOHITUH (BBIACTATH UX
XapaKTepHble IPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHSITUSIMHU);

ONPEENATh LU ACITeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCHUTD
Pe3yNbTaThl IEATEIBHOCTH C MOCTABICHHBIMH LIETSIMHU;

UCIO0JIb30BAaTh OMOJIOTHYECKHE MOHATHUS ISl OOBSICHEHHUS (DAKTOB U SBIICHUI >KUBOW MPUPOJIBL;
CTPOUTH JOTMYECKHUE PACCYXACHUS (MHIyKTHUBHBIC, IEAYKTUBHbIC, [0 aHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pPacCMaTPUBAEMBIX SIBICHUSX, (OPMYIMpPOBATH BBIBOIBI U

3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJIEIbHbIE CpEICTBA JUIsl TPEACTaBICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHUH B U3y4aeMbIX OHMOJOTMYECKHMX OOBEKTax, a TaKke IPOTUBOPEUYHMM pasHOro poja,
BBISIBJICHHBIX B PA3TUYHBIX HH(POPMAILIMOHHBIX UCTOYHHUKAX;

paspabaThiBaTh IUIAH pEHICHHs] MPOOJIEMbl ¢ Y4ETOM aHajaM3a MMEIOUIUXCS MaTepHalIbHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJAbTATOB LIEJISIM, OIICHUBATh
PHUCKU MOCIEACTBUM NS TENbHOCTH;

KOOPJIMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBUAX pEajJbHOr0, BHUPTYyaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIILJICHHE TP PEIICHNH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IEHCTBHUS:

BIIQJIETh HAaBBIKAMH y4eOHO-UCCIIEOBATEIbCKOM UM MPOEKTHON JesTeNbHOCTH, HaBbIKAMU
paszpeleHus npooieM, ClioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IMOUCKY METOJIOB PEILICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

UCIIOJIb30BAaTh pAa3JIMYHbIE BHUJABI JIEATEIBHOCTH MO TOJYyYEHHI0 HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, IpeoOpa3oBaHUIO U MIPUMEHEHUIO B YU€OHBIX CUTYAIUSAX, B TOM YHCIIE MPH CO3JaHUU
y4EOHBIX U COLIMATIBHBIX MTPOEKTOB;

¢bopMupoBaTh HAayuHBI TWUIl MBIIJIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHATUAMH U METOJAMU;

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTEIbHOM 1EATENTbHOCTH U )KU3HEHHBIX
CUTYaLlUsX;

BBISBIIATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyalM3UpPOBaTh 3aJady, BBIABUIATh TUIIOTE3Y €€
pELIEeHNs, HaXOOUTh apryMEHTBI Ul JI0Ka3aTelbCTBA CBOMX YTBEP)KIACHMI, 3a/laBaTh NapaMeTpbl U
KPUTEPUHN PELLIECHUS;



aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELUEHUS 33/a4ll pe3y/bTaTbl, KPUTUYECKU OLIEHUBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYAIIMsIM, OIICHUBATH IPHOOPETEHHBIN OIIBIT;

OCYILECTBJIATh ILIEJICHANIPABICHHbI IIOMCK IIEpEHOCa CpEeACTB M CIOCOOO0B JEHCTBUS B
podecCHOHANBHYIO CPey;

YMETb IEPEHOCUTH 3HAHUS B IO3HABATENBbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX NIPEJAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WIEH, MpeIiaraTh OPUTHHAIBHBIC TIOJXO0/IbI U PEIICHHS], CTABUTH MPOOIEMBI U
3aJ1au, JOIMYCKAIOIINE aJIbTEPHATUBHbIE PELICHHUSI.

3) pa6ora c unopmanueii:

OpPUEHTUPOBATHCS B PA3UYHBIX UCTOYHUKAX MH(OPMAIMH (TEKCTE€ Y4eOHOTO MOCOOMs, HAyIHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CI0BApsX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,
B UHTEepHeTe), aHamu3upoBaTh HHPOPMALUIO PA3IMUHbIX BUAOB U (OPM MpEACTaBIEHUS, KpUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTE;

(hopMyIHUpPOBaTh 3aMPOCHl U TPUMEHSThH PA3IMYHBIE METOIBI IIPU TTOUCKE U 0TOOPE OHOIOTHYECKOM
nH(popMaIuu, HeOOXOAUMOM ISl BBITIOJIHEHUS YIeOHBIX 3a7a4;

MpuoOpeTaTh  OMBIT  MCMOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (hOpMYy IMpeacTaBiIeHUs] OUOIOrHYecKoil MHGOpMaun
(cxembl, rpaduKy, TUarpaMMbl, TaOIUIBI, PUCYHKHU U IPYTO€);

WCIIOJIb30BaTh HAYYHBIHN S3BIK B KAUE€CTBE CPEJICTBA MIPH paboTe C OHMOJIOTHUECKOW MHGOpMAITUEH:
MPUMEHITh XUMHUUYECKUE, PU3NUecKre 1 MaTeMaTHueCcKre 3Haki U CUMBOJIBI, (popmyIibl, aOOpeBUarypy,
HOMEHKJIATYpY, UCIO0JIb30BaTh U IPe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIaJIETh HAaBBIKAMM PACHO3HaBaHUS U 3alUThl MHGOpManuu, HHPOPMAIIMOHHON Oe30MmacHOCTH
JUYHOCTH.

OBnageHHne YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMU J1€ICTBUAMM:

1) odmenue:

OCYILIECTBJISITh KOMMYHHMKAIIMM BO BceX cdepax >KU3HHM, aKTUBHO Y4acTBOBATh B JHANIOTe WIIU
JMCKYCCUU TIO CYIIECTBY OOCyXaaeMol TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBATH CYXKJIECHUS
OTHOCHUTEJILHO BBITIOJHEHUS MTPeAaraeMoi 3a/1auu, y4UTbIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3ULINI
JIPYTrUX yY4aCTHUKOB JMAJIOTa WK JUCKYCCHUH);

pacrno3HaBaTh HeBepOalibHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYallMii, yMETb CMAr4arth KOH(QUIUKTHI U BECTH
MIEPETOBOPHI;

BIIJIETh PA3IUYHBIMU CHOCOOaMM OOIIEHUS U B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS APYruX
JIIOJIEH, IPOSBIIATH YBAKUTEIBHOE OTHOIIEHUE K COOECETHIKY U B KOPPEKTHOU (hopMe PopMyIHpOBaTh
CBOM BO3PaXKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM ¥ MHIMBUYATbHOU paObOTHI IPHU PELICHUH
OMOJIOTMYeCKOH MpoOJieMbl, OOOCHOBBIBaTb HEOOXOIUMOCTh TMPUMEHEHHsS TPYHIOBBIX (opM
B3aUMO/ICHCTBUS NIPU pellIeHUuH yueOHOM 3a1auu;

BBIOMpATh TEMaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4éToM OOIIMX HMHTEPECOB H
BO3MOYHOCTEHN Ka)XJ0T0 4ieHa KOJIJIEKTUBA;

IIPUHUMATD L€ COBMECTHOM AEATEIbHOCTH, OPraHM30BBIBATh U KOOPAUHUPOBATH JEUCTBUS 110 €€
JNOCTHUKEHHUIO: COCTaBIATh IUIAH ACWCTBUM, PacHpelesaTh pOJM C Y4ETOM MHEHMHM YYaCTHHKOB,
o0CyX/1aTh pe3yabTaTbl COBMECTHOM palboTHI;

OILIEHMBATh KaueCTBO CBOET0 BKJIaJa M KaXJOro0 y4acTHMKA KOMaHIbl B OOLIMI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE TPOEKThl, OIEHUBATH MJEM C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYULIECTBJIATh IO3UTUBHOE CTPATErM4YECKOE IOBEACHUE B DPA3JIUYHBIX CHUTyalLUsX, NPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh NMHUIIUATHBHBIM.

OgnageHHe YHUBEPCAJbLHBIMHU PeryJsiTHBHBIMM ICHCTBUSAMM:

1) camoopranuzanus:

UCTOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM M UX PEUICHHUS B KU3HCHHBIX U
y4eOHBIX CHUTYalUsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKHMX 3HAHUU IIEeJIeBbIE M CMBICIOBBIE YCTAaHOBKH B CBOHUX
JIEUCTBUAX M TIOCTYNKAX [0 OTHOLICHUIO K >XUBOW MPUPOAE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYILECTBIISATH [T03HABATENbHYIO JESTEIbHOCTD, BBISIBIATH MPOOJIEMbI, CTABUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H B 00pa30BaTeIbHON ACATEIBHOCTH M KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pELIEHUs NpoOJeMbl € YY4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalL[UsIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUI;

JIeNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBATH (POPMHUPOBAHUIO U MPOSIBIICHUIO ITUPOKOM 3PYIUIIMH B Pa3HBIX 00JACTAX 3HAHUM,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISAM;

BJIQJIETh HABbIKAMU II03HABATENbHON pe(IeKCMM Kak OCO3HaHUS COBEpLIAeMbIX JEHCTBUI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB M OCHOBAHMI, HCIOJB30BATh MPHUEMBI pedieKkcun yis
OIICHKHU CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHIXKECHHUIO;

MIPUHUMATh MOTUBBI U ApIYMEHTHI JPYTUX MIPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsATHE cCe0s1 U IPYTrUX:

MPUHUMATD ce0sl, TOHMMAasi CBOU HEIOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MHP C MO3ULIUHU APYrOro YeIOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynabTaThl ocBoeHus mnporpammbl COO mo Ouosiorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduyeckue i yaeOHoro npeamera «bronorusy HaydHble 3HAHUSI, YMEHUS U CIIOCOOBI
JNEUCTBUIM MO OCBOEHHIO, MHTEPIIPETAllMd U TNpeoOpa3oBaHUIO 3HAHWUW, BHJBI JAEATEIHLHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHMSI U MPUMEHEHUIO 3HAHUI B Pa3jMUYHBIX YYEOHBIX CHUTYaIUSAX, a TaKKe B
peaIbHBIX KU3HEHHBIX CUTYAllUsX, CBSI3aHHBIX C OMosioruel. B mporpamme npeaMeTHble pe3yibTaThl
MIPEJICTaBJICHBI M0 ToJIaM 00yJYeHHUS.

[IpenmerHbie pe3ynbTaThl OCBoeHUsS yueOHOro mpenmera «buonorus» ¢ 10 kracce noiKHBI
OTpPaXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHONW KapTHHBI MHpPa M HAy4yHOTO
MHUPOBO33PEHHUSA, O BKJIJ€ POCCUHUCKHUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHUH,
(GYHKIMOHATBHON TPAMOTHOCTH YeNlOBeKa JUIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PpacKpbIBaTh COJEpKaHWE OHMOJOTMYECKUX TEPMHHOB U TMOHATUI: JKHU3Hb, KJIETKAa,
opraHusM, Merabonu3M (0OMEH BEIIECTB M NpEBpalleHHE SHEPrHH), TOMeocTa3 (CaMoperyssus),
YPOBHEBasi OpraHM3alus )KUBBIX CHCTEM, CAMOBOCIPOU3BECHUE (PENpPOIyKIINs), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE M3J1aratb OMOJIOTHYECKUE TeOpUH (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAs1, IICHTPaJIbHAs
JorMa MOJIeKyasipHor Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o



LEHTpaX MHOT000pa3us M MPOUCXOXKACHUS KylnbTypHbBIX pacteHuii H. V. BaBunosa), ompenensrsb
TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOTO IMO3HAHUS B OHOJOTHMH: HAOIIOJCHUE W OTNHMCAHHUE JKUBBIX
CUCTEM, IPOLIECCOB U SIBICHUN, OpraHU3alUs U IPOBEIEHUE OHOJOTMYECKOIO H3KCIEPUMEHTA,
BBIJIBIDKCHUE THUTIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH MEXy HCCICIYEeMBbIMU BEITUYHHAMU, OOBSCHEHHE
MOJYYEHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSTHI, TEOPUUA U 3aKOHOB, YMEHUE JIENaTh
BBIBO/IbI HA OCHOBAHUH TIOJIYU€HHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE NPU3HAKH BHUPYCOB, KJIETOK TMPOKAPUOT M DIYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOEHHOCTH IpOLIECCOB: OOMEHAa BEILIECTB U
NpEeBpaIleHUs] SHEPruh B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO MW DSHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPEHHUS, PA3MHOKEHUS, HHAUBUAYATHHOTO pPa3BUTHUSA
opranu3ma (OHTOTEHE3);

yMEHHUE MPUMEHSTH TIOJIyUCHHBIC 3HAHUSA JIUIST OOBACHEHHS! OMOJIOTHYECKUX MPOIECCOB U SIBJICHHUIA,
JUTSI IPUHATUS TTPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM JKU3HU C IEIbI0 00ecriedeHus: 6€30MacHOCTH
CBOETO 3/I0pPOBbS U 370POBbSI OKPYKAIOLIUX JIIOJEH, COOMIOJEHUSI HOPM I'PAMOTHOIO TOBEJIEHUS B
OKpYXalollled TMPUPOJHON cpejle, TOHMMAaHUE HEOOXOJUMOCTH UCIOJIB30BAHUSA JIOCTHIKCHHM
COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOJIOTUH /1711 pallMOHAILHOTO MPUPOOIO0JIb30BaHNUS;

YMEHHUE pelaTh JJIEMEHTAPHbIE TeHeTUYECKUE 3aja4ll Ha MOHO- U JAWTHOPHIHOE CKPEIIMBaHUE,
CLIETVIEHHOE HAcJIeJ0BAHHME, COCTaBISATH CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHMS ISl MpPEICKa3aHUs
HacJIeTOBaHUS MPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINOJIHSTH Ja00paTOpHbIE U MpaKTUUYEeCKHe paboThl, COOMIOAATh MpaBuiIa MpU padoTe ¢
y4eOHBIM U JJa00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OIICHMBATh M HHTEPIPETUPOBATH HWHMOPMAIMIO OHOJOTUYECKOTO
COJIepKaHusl, BKIIIOYAIOUTYIO IICEBIOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX UCTOUYHUKOB (CpEeICTBAa MAaCCOBOM
uH(pOopMaLUY, HAYYHO-TIOMYJISIPHbIE MaTepHalIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBaHU B
OMOJIOrMH, MEIULIMHE, OMOTEXHOJIOTHH;

yMEHHE C03/1aBaTh COOCTBEHHBIC MMUCHhbMEHHBIC M YCTHBIE COOOIICHUs, 00001ass OMOIOTHIECKYIO

MH(OPMALIHIO U3 HECKOIBKIX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUs yueOHOro mpenmera «buonorus» ¢ 11 kaacce noKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHHUM O MECTE U POJIM OHMOJIOTUU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBaHHH COBPEMEHHON €CTECTBEHHO-HAy4yHOM KapTUHBI MHpa U HAay4yHOTO
MHPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTUE OWOJIOTHU,
(YHKIIMOHATBHOM IPAMOTHOCTH YeJIOBEKa ISl PElICHUS] dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEp)KaHHE OWOJIOTUYECKUX TEPMUHOB W TOHSATUIN: BHJ, MNOMYJSALUSA,
reHo(oH I, IBOJIIOLMS, ABMXKYIIHE CUIbl ((aKTOPhI) HBOJIOLUU, MPUCIOCOOIEHHOCTh OPTraHMU3MOB,
BHUJI000pa30BaHUe, IKOJOTHYECKHe (DAKTOPbBI, SKOCUCTEMA, MPOAYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
L[EeNU MUTAHUA, SKOJIOTHYECKasi MUpaMuia, OMoreoleHos, ouocdepa;

yYMEHHE U3Naratb Ouojoruueckue Teopuu (dBoitormoHHas Teopus Y. [lapBuna, cuHTeTHYeCKas
TEOPHUsI SBOJIIOIHH), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apojbiiieBoro cxoactea K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myteit spomonun A. H. CeBepuosa, yuenus o 6uocdepe B. . Bepuazackoro),
OTIPEEINATh TPAHUIIbI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAONIOJIEHUE M OMHCAHHUE >KUBBIX
CUCTEM, TIPOIIECCOB M SIBJICHMI, OpraHu3allis U TMPOBEACHHE OHOJOTHUYECKOTO HKCIEPUMEHTA,
BBIJIBIDKCHHE THUTOTE3bI, BHISIBICHUE 3aBUCHMOCTH MEXIY HCCIEAyEeMbIMH BEIMUYMHAMHU, OOBSICHEHHE
MOJYYEHHBIX PE3YyJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHSATHI, TEOPUNA U 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHUH TIOJIYUEHHBIX PE3YJbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE MPHU3HAKKM CTPOCHUS OHMOJOTHMUECKUX OOBEKTOB: BHUOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHus,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS SKOJIOTHUECKUX (DAKTOPOB HA OPTaHU3MBI, IIEpEHOCA



BELIECTB U IOTOKA SHEPrMM B HIKOCHCTEMAX, AHTPOINOICHHBIX H3MEHEHUN B HKOCHUCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOTEOXMMHUYECKHX ITUKIOB B buocdepe;

yMEHHUE MPUMEHSTD MOJyYeHHbIC 3HAHUS U151 OOBSICHEHUS! OMOJIOTHYECKUX MPOLIECCOB U SBJICHUH,
JUISL TIPUHSTUS IPAKTHYECKUX PEIICHUH B TOBCEJHEBHOM KHU3HH C IIENbI0 0OecreueHust 6e30MacHOCTH
CBOETO 3JI0pPOBbSl U 3J0POBbSI OKPY)KAIOLIUX JIIOAEH, COOJIIOJIEHUSI HOPM I'PAMOTHOIO MOBEJIEHUS B
OKpYXalollled TMPUPOJHOM cpele, IOHMMAaHUE HEOOXOJUMOCTH UCIOJIb30BAHUS  JOCTHKCHHM
COBPEMEHHOM OMOJIOTHH U1 PALlMOHAIIBHOTO IPUPOIOTIOIb30BAHMS;

YMEHHE pellaTh 3JIE€MEHTapHble OMOJIOIMUECKUE 3a7au, COCTaBIATh CXEMbI IIEpeHOCa BEUIECTB U
SHEPruM B 3KOcucTeMax (Lenu MUTaHus);

YMEHHE BBINOJIHATH JJAOOPATOPHBIE W MPAKTUYECKUE PadOThI, COONIOIATh MpaBmia Mpu padboTe ¢
y4eOHBIM U J1a00PaTOPHEIM 000PYIOBAHHUEM;

YMEHHE KPHUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH WHPOPMANUIO  OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOUAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBbIX UCTOUYHUKOB (CPEACTBA MAaCCOBOM
nH(pOpMallMY, Hay4yHO-TIOMYJSPHBIE MaTepHualbl), paccMaTpuBaTh TIJ00AJIbHBIE HKOJIOTHYECKUE
po0IeMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000Iasi OMOIOTHYECKYIO
WHGOPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIF30BaTh OHATHIHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBo 4yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI

bubmmoreka [{OK
1 bronorns kax Hayka 2 0.5 https://m.edso0.ru/7f41c292

9 K 1 bubmmoreka [{OK
HMBBIC CHCTEMBI M X OpraHHU3aliui https://m.edso0.ru/7f41c292

3 X . 8 1 bubmuorexa [JOK
MMHYECKHI COCTaB M CTPOCHUE KIICTKH hitps://m.eds00.ru/7f41c292

4 K 6 1 Bubmorexa ITOK
MSHENCATEIIPHOCTE KIICTKH https://m.edso0.ru/7f41¢292

5 PazmHOXeHNE M HHAMBUIyAIbHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnenctBeHHOCTE U N3MEHYNUBOCTE 3 0 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292

- Cenekuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292

3 P 1 bu6mmoreka [JOK
C3CPBHOC BPEMi https://m.edso0.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmie | TpakTieckie (undposbie)
NMPOrpaMmblI Bcero 5 p odpa3oBaTejibHbIE
padoTsI padoThI pecypesI
0 bubmuoreka [JOK
1 JBOMOLKOHRA OHONOrHA 9 1 https://m.eds00.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
0 bubmuoreka [JOK
3 OpraHn3ubL 1 OKpYxKatowas cpea 5 1 https://m.edsoo.ru/7f41cc74
1 bu6nuorexa IIOK
4 Coo01miecTBa 1 9KOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 P ) 0 Bbubmmoreka ITOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 5 25

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmmyecTBo yacoB Jata JyieKTpOHHBbIE HU(POBbIE
u/n Tema ypoka Beero KonTposbubie | IlpakTnueckue W3yueHHs o0pa3oBaTe/bHbIE
padoThI padoThbI pecypchl
0 bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOM 0
npupobl. [Ipaktuyeckas padora
2 Ne 1 «Mcrionp3oBanue 1 05 bubmuorexa [JOK
pa3IMYHBIX METOIOB TIPH ' https://m.eds00.ru/863e6122
M3y4EHUN OMOJIOTHYECKHUX
00BEKTOBY
3 buosnornueckue cucTeMHI, 1 0 bu6moreka [IOK
MIPOIIECCHI U MX U3yYEHUE https://m.edso00.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. 1 0 bu6mmoreka [IOK
Bona u MmuHepaabHBIE COJIH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 0 bubnuorexka [JOK
0eJkoB https://m.eds00.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE 0
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpe
aMUIIa3bl WK KaTajaa3bl)»
0 bub6mmoreka [JOK
! YraeBomeL. Jlmue! 1 https://m.eds00.ru/863e6870
0 b K
8 Hyxnennossie kucinotsl. AT® 1 uomorexa LIO

https://m.edsoo.ru/863e6d5c¢c



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
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I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

9 kietku. Kierounas reopus https://m.edso00.ru/863e6e88
Knerka kak 1iesiocTHast >KMBas
10 cucremMa
Crtpoenune 3ykapuoTUYECKOU
kietku. JJaboparopuas padora Ne
2 «M3ydeHue cTpoeHus KIeToK bubnuorexa [JOK
11 pacTeHHH, )KUBOTHBIX, I'PHOOB H 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpPOIIperapaTax u ux
OIIHCAHUE
bubmuorexa [JOK
12 OOMeH BeIIeCTB I METa00IM3M https://m. eds(ﬂ”u /8636766
bubmuorexa [JOK
13 doTtocuHTe3. XEMOCHHTE3 hitps:/m. edS(;I). ru/863e7c98
. bu6mmoreka [IOK
14 OHepreTHiccKuii 0oMen https:/m.edso0.ru/863e7aae
JKW3HEHHBIN UK KIETKH.
Jenenue kaeTku. MuTos.
15 JlaGopaTtopnas pabota Ne 3 05 bubnmuorexka [JOK
«HabmroneHrue MUTO3a B KJIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHMKA KOpeIIKa JIyKa Ha
TOTOBBIX MHUKPOTIPEIIapaTax»
16 Buocunres Oenka. Peakiusa bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 Tpancasius — OuocunTe3 Oenka hitps://m.eds00.ru/863e796e
18 Hexnerounslie opMbl )KU3HU — bubnuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bub6mmoreka [JOK
19 DOpMBI PASMHOKCHHA https:/m.eds00.ru/863e81b6

OpraHnu3MoOB

https://m.edso0.ru/863e831e
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bubmuoreka [JOK

20 Meidos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.

21 OmnonotBopenue. JlabopaTopHas 05 bubnuorexa [JOK
pabota Ne 4 «M3yuenue ' https://m.edso00.ru/863e81b6
CTPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPETIapaTax»

29 WnuBuayanbHoe pa3BUTHE bubnnorexa [JOK
OpraHM3MOB https://m.edso00.ru/863e8436
I'eneTnka — Hayka o

23 H&?H;;Ié(TBeHI-II{OZ;(I/I )51 bubmuorexa HOK

https://m.edso00.ru/863e862
W3MECHYHBOCTH
3
0 | e o s 10K
i https://m.edso00.ru/863e8878
CKpEIIUBaHNE
5 Guonnemmonoro Bubmiorera LIOK
https://m.edsoo.ru/863e89a4
HacjaeA0BaHUs MPU3HAKOB
CuerieHHOE HaclleJOBaHUE
npusHakoB. JlabopaTtopHas

26 PZS O;:TJ:i()SB«hId/IOSg:reIfI{gI eH HOT'O H 0.5 bubmorexa LIOK
pesy PHA ' https://m.edsoo.ru/863e8c60
JUTUOPUTHOTO CKPEUIUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»

97 I'enetuka noma. HacnenoBanue bubmuoreka [JOK
MPHU3HAKOB, CIIETUICHHBIX C TI0JIOM https://m.edso0.ru/863e8c60
HN3MeHunBOCTD.

HenacnencrBennas
28 n3MeH4YuBOCTb. JlabopaTopHas 0.5 bubmmorexa [IOK

pabota Ne 6. Uzyuenue
MOAU(UKAITIOHHOK

https://m.edsoo.ru/863e8efe
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U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBOI»

HacnenctBeHHast HN3MEHUYHUBOCTD.

29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHaJIHM3 MyTalMd Y IPO30PHITBI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpEapaTax»
bubmmoreka [{OK
30 T'eneruka venosexa 1 https://m.eds00.ru/863e8d78
PesepBubriit ypok. O600111eHUE TTIO
31 TeMe «Hacie IcTBEHHOCTE U 1
W3MEHUYHNBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U IpoIiecc 1 bubmorexa IOK
https://m.eds00.ru/863e9214
MeToabI 1 HOCTHKEHUS bu6mmoreka [IOK
33 CEIICKIIUH PACTEHHUH U JKHBOTHBIX 1 https://m.edso0.ru/863e9214
buoTexHonorusa kak oTpacib bubmuorexa [JOK
34 MIPOU3BOJICTBA 1 https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 34 4

I[TPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe LM (POBbIE

Ne Mara
o/ Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yHeHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOIbI €6 1 0 0 bubnuorexa [JOK
U3y4YCHUS https://m.edsoo.ru/863ea20e
2 Ucrtopus pazsutus 1 0 0 bubnuorexa [JOK
MPEACTaBICHUH 00 IBOJTIOIUU https://m.eds00.ru/863e9570
0 0 Bubanoreka [IOK
3 Mukpossosmoms 1 https://m.eds00.ru/863e9cle
[MTomymsius Kak 3JieMeHTapHast 0
€IMHUIIA BUJIA ¥ SBOJTFOIIHH.
bu6moreka [IOK
4 Jlabopatopwas pabora Ne 1 . 05 https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(}OJIOTHIECKOMY KPUTEPHIO)
5 JIBMKYIHE CUIIBI (31EMEHTAPHBIE 1 0 0 Bub6auoreka [JOK
(baKTOpHI) IBOTIOLUN https://m.edsoo.ru/863e9dad
5 EcTecTBeHHBII 0T6OP U ero 1 0 0 Bu6nuoreka [IOK
bopMbI https://m.edso0.ru/863e9ed0
PesynbTathl 3BOMIONNN: 0
MIPHUCIIOCOOJICHHOCTh OPTaHU3MOB
Y BUJI000pa3oBaHHE.
bubnuoreka [JOK
! JlaGoparopuas padota Ne 2 1 05 https://m.edso00.ru/863e9fde
«OnucaHue MPUCIOCOOICHHOCTH
OpraHusMa u € OTHOCHTEIHHOTO
XapakTepa
8 Hampasyienus 1 myTu 1 0 0 Bu6nmoreka [IOK
MaKpOIBOJIIOIIUU https://m.edso0.ru/863e9cle
9 HeobpaTtumocTs sBOMIOIINN 1 0 0
10 Hctopust s)KuU3HA Ha 3eMIle U 1 0 0
METO/Ibl €€ U3YUYECHHUS
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I'unoTe3bl NpoUCXOKAEHUS bubmuorexa [IOK

11 ’KU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
PazBuTune xu3Hu Ha 3eMiie 1Mo bubmmorexa [{OK

12 3paM | MepHoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAITBI YBOJIOIIH
PaCTHTEIHLHOTO M XKUBOTHOTO

13 mupa. [Ipaktuueckast padora Ne 1 05 bubnuorexa [JOK
«M3ydenune uCKOmaeMbIxX ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PAaCTCHUU M JKUBOTHBIX
B KOJUICKITHSIX)

14 CoBpeMeHHas cucTeMa bubmuorexa [JOK
OpraHMYecKOTro MUpa https://m.edsoo.ru/863ea48e
OBOJIONUS YEJIOBEKA bu6moreka [IOK

15 (anTpOTIOreHe3) https://m.edsoo.ru/863eac2c

16 JBwxymue cuitbl (hakTopsl) bubmuorexa [JOK
aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44
OcHOBHBIE CTa/IUU IBOJIIOLUU

17 YyeloBeKa
YenoBeueckue pacel U bubnmuoreka [JOK

18 MIPUPOIHBIC Al TallMK Y€JI0BEKa https://m.edso0.ru/863eaea?2
PesepBubiit ypok. O6001IeHIE IO

19 TeMe «BO3HMKHOBEHME U
pa3BUTHE KU3HU Ha 3eMIIe»

20 DKOJIOTUS KaK HayKa
Cpensl oOuTaHus u bu6mmoreka [JOK

21 9KOJIOTHYECKHE (DAKTOPHI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.

JIaGopatopHas paboTa Ne 3.
29 «Mopdodonoruueckue 05 bubnuoreka [IOK

0COOEHHOCTH pacTeHui U3
pa3HBIX MECT OOUTAHUSY.
JlaGopatopHas paboTa Ne 4.

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863eb10e

«BnusiHME cBETA HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCay

0 0 bubnmoreka [JOK

23 buoriieckue axrope! 1 https://m.edsg)lo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU 0
nonysitun. [TpakTudeckas

24 pabota Ne 2 «IToacuér 1 0.5
IJIOTHOCTH TIOTYJISIIIAA Pa3HBIX
BHJIOB PACTEHUI»

o5 Coo011ecTBa OPraHu3MOB — 1 0 0 Bubnnoreka [IOK
OuoIEeHO3 https://m.edso00.ru/863eb46a

26 DKOJIOTMYECKUE CHCTEMBI 1 0 0 Bu6anoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKa3aTeH 0 0

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE 1 bubmuorexa [JOK
nupaMubl. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 TTpupoIHbIE SKOCHCTEMBI 1 0 0

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0 0

30 Buocdepa — raobanpHast 1 0 0 Bu6nauoreka [IOK
9KOCHCTEMA 3EMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 0 bubmuorexka [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouocdepe 3emiaun 1 0

33 CocyiiecTBoBaHUE NPUPOJIBI U 1 0 0 bubnnoreka [JOK
4eI0BeYCCTBA https://m.edsoo.ru/863ebale

34 O606mmenue Tembl «Coo0d1iecTBa 1 0 0
Y DKOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10O 34 25

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

* buonorus, 10 kracc/ [Toromapéra U.H., Kopuunosa O.A., Jlonmwmna T.E.; mon penakuueit
[Tonomapéroii M.H., O01iecTBO ¢ OrpaHIYeHHOI OTBETCTBEHHOCTHIO M31aTenbCKuil IeHTp
«BEHTAHA-I'PA®»; Axunonepnoe obuiectBo «M3narensctBo «IIpocsenienue»

* buonorus, 11 knacc/ [lonomapéra N.H., Kopaunosa O.A., Jlomunuaa T.E. u apyrue; nox
penaxuueii [Tonomapéroit 1.H., OOmiecTBo ¢ OrpaHMu4e€HHON OTBETCTBEHHOCTHIO
W3narensckuii uentp «BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3narenscTBo
«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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