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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OMOJIOTUU TEOPETUUYECKYIO OCHOBY IS
ompeNielieHrsT TOAX0A0B K (OPMHUPOBAHUIO COJEpKaHUS y4yeOHOTO TpeaMeTa
«buonorusi» coctaBunM: KoHuenTyalnbHble TnonoxkeHus DIrOC COO o
B3aMMOOOYCJIOBIICHHOCTH IIEJIeH, COJEpKaHus, pe3yabTaToB OOYy4YCHHS U
TpeOOBaHU K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 00IIMX LESIX U
NPUHIMUIIAX, XapAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHUE CHCTEMbI CPEIHEro
obmero oOpaszoBanuss B Poccuiickoit demepanuu, a Takke IOJOXKCHHUS O
criequpuKe OMOJIOTHH, €€ 3HAYEHUH B TIO3HAHUU KUBOW MPUPOJbI U 0OeCTIedeHun
CYILIECTBOBaHUS uejoBeueckoro ooOmiecTBa. COrjgacHO Ha3BAHHBIM IMOJIOXKEHUSIM,
oTpe/iesieHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[lporpamma 1o Owuonoruu Ja€r TpeacTaBIeHUE O IesIX, 00 oOmei
cTpaTteru OOYy4YeHHs, BOCIHUTAHUS W Pa3BUTHS OOYYaIOIIMXCA CpelcTBaMU
yueOHOTO TipenMera «buonorusi», ompenensier o00s3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTYpy, paclpeieieHde Mo paszjaenam ¢ TeMawm,
PEKOMEHIYyEMYIO TIOCJIEI0OBATEILHOCTh M3YyUEHHUSI YI€OHOTO MaTepuana ¢ yaérom
MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKH 00pa3oBaTelbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00ydarommxcsl.

B nmporpaMmMe mno OHONOTMM TakKe Y4YUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM
o0yyeHuss B  (OPMUPOBAHMM OCHOBHBIX BHUJOB Yy4e€OHO-TO3HABATEIHLHOU
JeATeIbHOCTH/Y4eOHbIX JEUCTBUUA OOYyYaroMMXCsi MO OCBOCHHUIO COJIEpIKaHUs
OMOJIOTHUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 xaccel, 0a30BbIi ypOBEHB) peain30BaH
NPUHIMIT TPEEMCTBEHHOCTH B W3YYCHMHM OHWOJIOTHH, Ojarojapss 4emMy B Hel
MPOCMATPUBACTCS]  HANMPABJICHHOCTh HA pa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmupoBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, LEHHOCTHBIX
OPHUEHTAIMK JIMYHOCTH, FKOJIOTHUECKOTO MBIIUICHUS, MPEACTABICHUA O 3I0POBOM
oOpaze XM3HU U OCPEeKHBIM OTHOIICHHEM K OKPYKAIOIIEH TPHUPOIHON Cpere.
[ToaTOoMy Hapsiy ¢ U3ydeHHEM OOIIEOHOJOTUUECKUX TEOPHUH, a TakKe 3HAHUU O
CTPOCHUU >KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TNPOIIECCOB B Mporpamme no OMOJIOTUM YJENEHO BHUMAaHHME HMCIIOJIb30BAHUIO
MOJTYy4EHHBIX 3HAHUUM B MOBCEIHEBHOM MKU3HU JIJIsl PEIICHUS PUKIAHBIX 3314, B
TOM 4HCJe: MPO(UIAKTUKYA HACIIEICTBEHHBIX 3a00JIEBAaHUI YENOBEKA, MEIHUKO -
TEHETHY €CKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKU
1IEJIECO00pa3HOTO TOBEEHUS B OKpYXKaloIled MNPUPOJHONW cpene, aHalu3a
BIIUSIHUSL XO3SMCTBEHHOUW JEATENIHHOCTH 4YEJIOBEKa Ha COCTOSHHE MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHUE BHUMAHHUS K MPUKJIIATHON HAIIPaBIEHHOCTH
yueOHoro mpeamera «buonorus» mpoJIMKTOBAHO HEOOXOJIUMOCTHIO OOECIedeHus
YCJIOBUH JJIs1 PEIIEHUs] OJHOM U3 aKTyaJIbHbIX 3a7a4 IIKOJbHOTO OHUOJOTHYECKOTO



oOpazoBaHmsi, KOTopas mpeAmnosiaraeT (OpPMUPOBAHHE Yy  OOydYarOUXCS
CIIOCOOHOCTH aanTUPOBATbC K M3MEHEHUSM JIMHAMHYHO Pa3BUBAIOILETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpeaHero oOIero oOpa3oBaHHs 3aHUMAEeT BaXHOE
Mecto. OHa obOecrnieunBaeT (popMUpOBaHUE Yy OOYYAIOUMXCS TMPEICTABICHUN O
HAYYHOM KapTHHE MUpa, paclHpsier U 0000maeT 3HaHUA O KUBOM Mpupoie, e
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpTaHM3AIMA W 3BOJIOIHUH, CO3aET
yCIOBUSL  JJIsi: TIO3HAHUS  3aKOHOB  KMBOM  HpHUpPOJbl,  (HOPMHUPOBAHHUSA
(YHKIMOHAILHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasa
AKHU3HHU, SKOJIOTMYECKOr0 MBIIUIEHHS], IEHHOCTHOTO OTHOILEHHUS K JKUBOM MPUpPOJIE
Y YEJIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TaKXKE JIJIsl PEIIEHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero ooOmero oOpa3oBaHMs,  COLMATU3AIIU
obyuaronmxcsi. 3yuenne Ouonoruu oGecrieunBaeT ycaoBus Ayt (POPMHUPOBAHUS
UHTEIUICKTYaJ IbHbIX, KOMMYHHUKAIIMOHHBIX M HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUUECKOW KyJIbTYpbI, CIIOCOOCTBYET HMHTErpalyy OMOJOTHYECKHX 3HAHUH C
NPEICTaBICHUSIMU U3 JIPYTUX Y4E€OHBIX MPEIMETOB, B YaCTHOCTH, PU3UKU, XUMUU
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpEAHA3HAYECHUH Y4EOHOTO MpeaMeTa
«buonorus» COCTaBWIM OCHOBY [UJIsl OIpeEAeieHUus] MOJAXO0J0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJCp)KaHWsA, TMPEACTABICHHOTO B MpOoTrpamMe IIo
OMOJIOTHH.

OT160p conepxkanus yueObHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C TMO3UIMHA KyJbTypOCOOOpPa3HOrO MOAX0/a, B COOTBETCTBUHM C
KOTOpPBIM OOydaronmecs JOJDKHBI OCBOWTh 3HAHUS M yMEHHWs, 3HAYMMBbIE IS
dopmupoBaHus OOmIeH KyJIbTYpbl, ONPEICIAIONME aJCKBAaTHOE TIOBEACHUE
YelloBeKa B OKpYXarolled MpUPOJHON cpefie, BOCTpeOOBaHHbIE B MOBCEAHEBHOM
XKU3HU U MPAKTUUYECKOU AesTelbHOCTH. Oco00€e MECTO B 3TOW CHCTEME 3HAHU
3aHUMAIOT 3JIEMEHTHI COJIepP KaHMsl, KOTOPBIE CIIy:KaT OCHOBOM Jj1st ()OpMHUPOBAHUS
NPEACTAaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa W
IEHHOCTHBIX ~ OpPUEHTAIUAX  JIMYHOCTH, CHOCOOCTBYIOUMX  TI'yMaHHU3allUH
OMOJIOTHYECKOTO 00pa30BaHMS.

CtpykTypupoBaHue coOjAepX aHus Y4eOHOro Mmarepuaja B Mporpamme Io
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHWS 3HAHUM 00
OTJIMYUTEIbHBIX 0COOEHHOCTAX KUBOM MPUPOJBI, O €€ YPOBHEBOI OpraHU3alu U
IBOJIIOIUH. B COOTBETCTBUU C 3THM B CTPYKType yueOHOTO mpenmera « bruomorus»
BBIJIETICHBI CIIEAYIOLIME COeprKaTebHble IMHNU: «buosorusa kak Hayka. MeTo bl
HAy4qHOTO mo3HaHus», «Kierka xak Ouosioruueckas cuctema», « OpraHusMm Kak
Ouosiornyeckas cuctema», «CucteMa U MHOTOOOpa3ve OpPraHuYeCKOTO MUPay,
«IBOJIIOLIUS KUBOU MTPUPOBD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp wu3yuyenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHuE OOy4YalIMMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAILHOU



OpTaHM3AIMA JKUBBIX CHCTEM pa3HOTO paHra ¥ TNPHOOpPETeHHEe yMEHUM
UCIIOJIb30BaTh ATH 3HAHUS ISl TPaMOTHBIX JEHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOUW TIPUPOJIBI M PEIICHUS PA3INIHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1elim u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIIEYNBACTCS PEIICHUEM CICIYIONIUX 3a7a4:

OCBOEHHE OOYYarONIMMHUCS CHUCTEMbl 3HAHUW O OHOJIOTUYECKHX TEOPHSIX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBWIaxX, CIyXKaluX OCHOBOMU
1t GOPMHUPOBAHUS TPENCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O
METOJ1aX HAyYHOTO TIO3HAHMSI, CTPOCHUH, MHOTOOOpAa3UU U OCOOCHHOCTSIX YKUBBIX
CHCTEM Pa3HOTO YPOBHS OpTaHU3AllMH, BBIIAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTUH;

dbopmupoBanre y OOyJarOmMXCs MO3HABATEILHBIX, WHTEJUIEKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCE aHAM3a JaHHBIX O MyTAX Pa3BUTHS B
OWOJIOTHHM HAy4YHBIX B3TJJIOB, WJEH W TOIXOJOB K HM3YyYCHHUIO KXUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3alnY;

CTAaHOBJICHME Yy oOOyyamommxca oOmed KyJabTypbl, (YHKIIHOHAILHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHWBATH SIBIICHUSI OKPYKAIOIIIETO
MHUpa JKUBOW TPHUPOJABl HAa OCHOBAHWM 3HAHWH W OIBITA, TOJYYCHHBIX TPH
H3y4eHUN OHOJIOTHH;

dbopMupoBaHre Yy OOyYarOmMXCS YMEHUW WIUIIOCTPUPOBATH 3HAUCHUE
OMOJIOTUYECKNX 3HAHUN B MPAKTUUYECKOW JIEATEILHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U arpoOOUOTEXHOJIOTHIA;

BOCMUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHMUS YEJIOBEKOM >KMBOM
IPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOACHUS STHIECKUX
HOPM TIPH MPOBEACHUN OMOJIOTUIECKUX UCCIICA0BAHUIM;

OCO3HaHWE IEHHOCTH OWOJOTHMYECKUX 3HAHWWA [JIi TOBBIIICHUS YPOBHSA
AKOJIOTUIECKON KyJIbTYPHI, I (POPMHUPOBAHUS HAYIHOTO MHPOBO33PCHUS,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNA Y YMEHUN B TOBCEHEBHOM >KU3HU JIJIS
OIIEHKHU MOCJICACTBUI CBOCH JIEATEIHHOCTH MO OTHOIIEHUIO K OKPYXAIOIIEH cpere,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBAaHHE M COOJIIOJCHHE Mep NPOPUIAKTHKH
3a00JIeBaHUI.

B cucteme cpemnero oOmero obOpasoBanus «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SBISETCS O0S3aTCIILHBIM y4eOHBIM MPEAMETOM, BXOISIIMM B
cOCTaB MpeaMeTHOM o0macTn « ECTecTBEeHHO-HAYYHBIE TIPEIMETHI.

Jl1st u3ydeHust OuoJoruu Ha 0a30BOM YPOBHE CPEIHEr0 O0IIEro 0o pa3oBaHus
otBoautTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hemenmo), B 11 kmacce — 34
yaca (1 gac B Hezero).



COJAEP’>KAHUE OBbYUYEHMUA
10 KUJIACC

Tema 1. Buosorus Kak Hayka.

buosiorus kak Hayka. CBa3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUUECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKamH, Guiaocoduei, STUKOM, ICTETUKON U TIPABOM.
Poms Owuosoruun B (PopMUpOBaHMM COBPEMEHHOM HAydyHOW KapTHUHBI MUpA.
Cuctema OMOJIOTHUECKUX HAYK.

MeTo b1 TO3HAHMSI KUBOU MPUPOIbI (HAOIIOEHUE, SKCTIEPUM EHT, ONUCaHUE,
U3MepeHue, Kiaccu(UKaus, MOJCIUPOBaHUE, CTaTHCTHYECKas o0paboTka
JaHHBIX).

JleMmoHcTpanum:

[Hoptpersr: Y. {apsun, I'. Menneins, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabmup! 1 cxembl: « MeToAbl MO3HAHUS KUBOM MPUPOIBD).

JlaGopaTopHble U NpakTHYeCKHe PadOTHI:

[lpakTnueckas pabotra Ne 1. «Mcmosp3oBaHWe pa3aMUYHBIX METOJIOB TMPH
U3YYCHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl H X OPraHU3 AU,

XKusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus: ouonorun. Omimyune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa 6MOCUCTEM U UX pazHOOOpa3ue. YPOBHH OpraHU3aIul OHOCUCTEM:
MOJICKYJIIPHBIM, KJIETOUHBIM, TKAHEBbIH, OPTraHU3MEHHBIN, MOMYJISIIIUOHHO -
BHJIOBOH, SKOCUCTEMHBIN (OMOTEOIEHOTHIECKHIT), OHOChEPHBIH.

JdemMoHcTpanum:

Tabmuibl u cxembl: « OCHOBHbIEC NMPU3HAKU KU3HW», « YPOBHU OpraHu3aliuu
YKUBOU MPUPOJIBD».

OO6opynoBanue: Mmojiens MoJiekynbl JTHK.

Tema 3. XuMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHE DJIIEMEHTBI: MaKpOJJIEMEHTHI,
MUKpO3JIeMeHThI. Bosla 1 MHUHEpalibHbIE BEIIECTBA.

OyHKIIMU BOJbI W MHUHEpPABLHBIX BemiecTB B KieTke. [loamepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHUHOKUCIOTHI — MOHOMEPHI OENKOB.
He3zamenumble 1 3aMEeHUMbIE aMUHOKHACIOTHI. AMUHOKHUCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKylbl (TIepBUYHAs, BTOpUYHAs, TpPETUYHAs W
YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE CBOKCTBa OenkoB. buosornueckue
GbyHKIIMHA OETKOB.



®epmeHThl — Ouosoruueckue kKaranmuzatopbl. CtpoeHue (epmenrta:
aKTUBHBIM 1LIEHTp, cyOctpatHas cneuupuyHocts. Kodepmentsl. Buramunsbl.
OTimmuust pepMEHTOB OT HEOPTaHUYECKUX KATATM3aTOPOB.

VYrieBonpl: MoHOcaxapuibl  (TJFOKO3a, pubo3a W JIe30KcHpu003a),
nucaxapuabl  (caxaposa, JiakTo3a) W moJjmcaxapuiibl  (Kpaxmai, TJIMKOTEH,
nesoo3a). buonornueckue GpyHKIuM yrieBo10B.

Jlununel:  Tpurnuuepunnl, Gocpommnuasl, crepounpl. [uapoduUIBHO-
ruapooOHbie  cBoMcTBa. buomormueckue ¢ynkimu gunuaoB. CpaBHEHHE
YIJI€BOJI0B, OEJIKOB U JIUIK0B KaK HCTOUHUKOB SHEPTUHU.

Hyxkneunossie kucnotel: JHK wu PHK. Hyxneotuasr — MOHOMEDHI
HyKJIenHOBBbIX KucioT. Ctpoenne u ynkuuu JJHK. Crpoenune u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHM.

HuTonorust — Hayka o kJyeTke. KiierouHast Teopusi — npuMep B3auMOJIEUCTBUS
uei 1 (pakToB B HAYYHOM MO3HAHMHU. METO bl U3yYEHUs KIIETKU.

Knerka kak menoctHas xuBag cuctema. OOIMe TMNPU3HAKK KIIETOK:
3aMKHYTas HapyxkHasg memOpana, moJiekynsl JIHK kak renermueckuii ammapar,
cucTeMa CUHTe3a Oenka.

Tunbel KJIETOK: 3yKapuUOTHYECKass W mpokapuotudeckas. OcoOEHHOCTH
CTPOCHUS MpOKapHOTHYECKOM KieTku. Knetounas crenka Oakrepuii. CtpoeHue
JYKapUOTUYECKOW KJETKHM. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, >KUBOTHOW U
TPUOHOM KIICTKH.

[loBepXHOCTHBIE CTPYKTYpPHl KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMUKC, MX
dbynkimu. [Inasmatudeckas memOpana, e€ cBoiicTBa u Gpynkiun. [{uromnnazma u eé
opranouasl. OxHomemOpanubie opranouasl kietku: DIIC, anmapar ['onbmxu,
au30coMBl.  [loJlyaBTOHOMHBIE OpPraHOWAbl KJIETKHM: MHUTOXOHJIPHUH, IUIACTH]IBI.
[IpoucxoxkneHnue MUTOXOHIpUNM M TUlacTuA. Bunsl nmactun. HememOpannbie
OPTaHOUABl KIETKU: PUOOCOMBI, KIETOYHBIA ILEHTpP, LEHTPUOIH, PECHUYKH,
KTyTUKHA. OYHKIIMU OPTraHOUIOB KJIETKU. BKiroueHus.

SAnpo — perymatopHslii neHTp kietku. CtpoeHue snpa: sjaepHas 000JoukKa,
KapuoIlIa3Ma, XpOMAaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEILLIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikuunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacnpeneneHne XHUMHUYECKHX JJIIEMEHTOB B HEXKUBOU
npupoiey», «PacrnpeneneHne XMuMUYECKUX IEMEHTOB B AKUBOW IPUPOAE».

Tabmupl u cxembl: «Ilepuonnueckas TabiMIa XUMUYECKUX DIEMEHTOBY,
«CtpoeHne MoJIeKyJIbl BOAb», «buocunres 0enka», « CTpoeHrne MOJIEKYJIbl OeJKay,
«Ctpoenue pepmentay, «Hyxnennosbie kucinotsl. JJHK», «Ctpoenue moiexy bt



AT®», «CTpoeHne 3yKapuOTUYECKON KIETKN», « CTpOeHUE )KMBOTHOM KIIETKHY,
«CtpoeHue pacTUTENIbHOW KIETKNW», «CTpOeHHE MNPOKApUOTHUYECKOU KIIETKWY,
«CTpoeHue spa KIETKN», « YTIEBOAbDY, «JIumuasny.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHHE Jisi TMPOBEICHUS
HAOMIOICHUN, H3MEpPEHUM, HKCIEPUMEHTOB, MHKpOIpenaparbl pPacTUTENIbHBIX,
KUBOTHBIX M OaKTEpHUATbHBIX KIIETOK.

JlaGopaTopHbie U npakTUYecKHe padoThbI:

Jlaboparopnas pabGota Ne 1. «M3ydeHue KaTaIUTHYCCKOW AaKTHBHOCTHU
(bepMeHTOB (Ha mpUMepe aMuJia3bl WK KaTala3bl)y».

JlaGopatopnas pabota Ne 2. «M3ydeHwe CcTpoeHHS KJIETOK pPAaCTCHHIA,
JKUBOTHBIX U OaKTEepUl TMOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u Hx
OIUCAHUEY.

Tema 4. ZKuzHe1eATEILHOCTDH KJICTKH.

OOmMeH BeliecTB, UM MeTa00M3M. AcCCUMWISILIUS (TJIACTUYECKUIT 0OMEH) U
JUCCUMWISILIUS (PHEPTeTUYECKUd OOMEH) — JIBE€ CTOPOHBI EIMHOTrO Ipolecca
Metabosim3mMa. Poib 3aKOHOB COXpaHEHUS BEIIECTB M JHEPTUM B TNOHUMAaHHU
MeTa0oIM3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTpO(DHBINA U rerepoTpodHblil. Poiabs depMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3pl  ¢doTocuHTe3a. Peakuuun
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JIJIS JKU3HU
Ha 3emie. Biusinue ycnoBuid cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMIEHUSI €T0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UpPYIOLUe OakTepuu. 3HaAYEHNE XEMOCHHTEe3a JJIst
YKU3HU Ha 3eMIIE.

DHepreTuyeckuii oOMeH B KieTke. PaciuenseHue BeIecTB, BbIACIECHUE U
aKKyMYJIMDOBAaHME DJHEPrUU B KIETKE. OTambl JHEPreTHUECKOro oOMEHa.
['mukosms. bpoxkenue U ero Buibl. KHCIOpPOIHOE OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucimTensHoe dbocopumpoBanue. D¢ heKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu MarpuuHoro cunte3a. [enernueckas wundopmarus u JIHK.
Peammzanus renetnueckoil mHbopmammu B KiIeTKe. [ €HETUYECKHd KOJ W €ro
cBoiictBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tpancusius — 6uocunres
Ooenka. Otanbl TpaHcisinuu. KonaupoBanue amMuHOKHCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsle ¢popMbl xu3Hu — BUpychl. Mctopus otkpsitust Bupycos (. U.
WBanoBckmif). OCOOEHHOCTH CTPOEHHSI M JKM3HEHHOTO IIMKJAa BHUPYCOB.
bakrepnodaru. bonesnu pacteHuil, MKUBOTHBIX M YEJOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunmta yenoseka (BUY) — Bo3Oynurens CIIN/la.



OOparHass ~ TpaHCKpumIMsi, peBepraza W  uHTerpasa.  IIpodunakruka
pacrpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUM.

JdeMoHCcTpanum:

IToptpersi: H. K. Konsuos, 1. Y. Banosckuii, K. A. Tumupsszes.

Tabmuubl U cxembl: «Tunel nutanus», «Merabomuzm», «MUTOXOHAPUSY,
«DHepreTnyeckuii oomen», «Xmoporacty, «Dotocunres», «Ctpoerne JHK»,
«Ctpoenue u QpyHKkImoHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHYecKuil Koa,
«Bupyco», «bakrepuodarn», «Ctpoenune u xu3HeHHBIN 1MKI Bupyca CIIN/Ia,
oaxtepuodaray, «Perumkauus JJHK».

O6opynoBanne: Moaemu-anmukanun «Yasoenue JIHK um Tpanckpurmmsy,
«buocuntes Oenkay, «CTpoeHUe KIETKW», MoJieb cTpyKTyphl JIHK.

Tema 5. PasMHOKeHHe U HHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounbli MK, WM KU3HEHHBIM IUKI KJeTku. WHTepdaza u MHUTO3.
[Iponecchl, mpoTtekaronme B uHTepdaze. Perumkanus — peakius MaTpUYHOTO
cunte3a JIHK. Crtpoenume xpoMocom. XpOMOCOMHBIH HaOOp — KapHOTHIIL.
JuniouaHbld M TalUIOWAHBI ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHIbI.
[IuTONOTUYECKME OCHOBBI Pa3MHOXKEHUS U HUHAWBUAYAJIBHOIO  pPa3BUTHUA
OPraHu3MOB.

Henenne kinetku — muto3. Ctagum murosa. [Ipouecchl, mpoucxoasume Ha
pa3HbIX CTAAUSIX MUTO3a. bHOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemasi TuOENb KIETKH — arornTo3.

DopMbl pa3MHOKEHHSI OpPraHU3MOB: Oecrosioe U nosioBoe. Buabsl 6ecnosioro
Pa3MHOXKEHMS: JICJIEHHWE HaJABOE€, NOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KIOHHMPOBaHUE
OPraHMW3MOB, €T0 3HAYEHUE JJISI CENICKIUU.

[losioBOE pa3MHOXKEHHE, €r0 OTIUYHUS OT OECI0JIOTO.

Meiio3. Cranumn meiiosa. IIponeccsl, mpoucxomdimme Ha CTaauaX Meno3a.
[ToBenenne xpomocom B Meno3e. KpoccuHropep. buosiormyeckuii CMbICI U
3Ha4YeHue Meno3a.

['amerorene3 — mporiecc 00pa3oBaHUA TIOJIOBBIX KJIETOK Yy IKUBOTHBIX.
[losnoBbI€ XKeye3bl: CEMEHHUKH U situuHUKU. OOpa3zoBaHUE U Pa3BUTHE IMOJIOBBIX
KIETOK — TameT (CIepmaro30ufl, SIMIEKIeTKa) — CHepMaroreHe3 M OBOTEHE3.
OcOOEHHOCTH CTPOCHUS SHUIEKICTOK M crepmaro3ouioB. OII0I0TBOpPEHUE.
[lapTeHorenes.

WnnuBuayanbHoe pa3Butve (OHTOTEHE3). OMOpPUOHAIBLHOE pa3BUTHE
(aMOpuorene3). DTtanbl SMOPUOHATLHOTO PA3BUTHS y TMO3BOHOYHBIX JKMBOTHBIX:
npoOJeHue, racTpylisinus, opraHorenes. [loctamOpuoHambHOE pa3BUTHE. THITBI
MOCTAMOPHOHATBHOTO Pa3BUTHS: TPSMOE, HEMpsaMoe (TMYMHOYHOE). BrmsiHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbBIC
YpOJICTBA.

Poct m paszButue pacteHnid. OHTOTE€HE3 LBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTaIUH PA3BUTHUS.

JdemMoHcTpanum:

Tabmuet 1 cxembl: «®DopMbl pPa3MHOXKEHUS OPTAaHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Yy 1BETKOBBIX pacTeHUi», «BereratTuBHOE pPa3MHOKEHHUE
pactenmit», «/lemenme kierkm Oaktepuity, «CTpOoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocomby, «Knertounsiii mukm», «Pemmukamus JTHK», «Mwuto3»,
«Meio3», «lIpsmoe u HenpsAMoe pa3BuTHEY, «l'aMETOreHe3 y MIIEKOIIUTAIOIINX U
4yenoBekay, « OCHOBHBIE CTAIUM OHTOTEHE3 .

O6opynoBanue: MHKPOCKOIIL, MHKpOIIpenaparsl «CniepmaTro30u/1bl
MJIEKOTIUTAIOLIETO», «SMIIEKIeTKa MJIEKOMUTAIOMIEro», «Kaproknnes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-allllIMKaus «/leleHne KIeTkn», MOJelb
JHK, monens meradazHOl XpOMOCOMBI.

JlabopaTopHbie U NpakTHYeCKHe PadOThI:

Jlaboparopnas pabora Ne 3. «HaOmromenme MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOTIpENapaTax».

Jlaboparopnas pabota Ne 4. «l3ydeHwe CTpOCHHS TOJIOBBIX KICTOK Ha
FOTOBBIX MUKPOIIPEMAPATAXY.

Tema 6. Hacie1cTBeHHOCTh U HI3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3apaun reHeTtuku. Mctopus pa3Butus reHeTuku. Posibs nuronoruu
¥ 3MOpHOJNIOTHM B CTAHOBIICHWW TEHETUKH. BKIajg pOCCHICKUX M 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TeHETUKU (TUOPHUI0JIOTUYECKUH,
HUTOT€HETUYECKUH, MOJIEKYJISIpPHO-TeHETHYeCKHil). (OCHOBHBIE TE€HETHYECKHE
NOHATHA. | 'eHeTHUYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBaHUsI IPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHnenem.
MoHOruOpuAHOE CKpeUMBaHue. 3aKOH €AMHO-00pa3us THUOPHIOB IEPBOTO
nokosieHusi. [IpaBWwio JTOMUHMpPOBAHUA. 3aKOH PACIUCIUIEHUS MPU3HAKOB.
['unore3a unctotel ramer. [losHOE M HENOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe  CKpenmBaHuUe. 3aKOH  HE3aBUCHUMOTO  HACJIeOBAHUS
npu3HakoB.  lluToreHermyeckrue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSA.
AHanM3upyroliiee ckpemmnBanue. Mcnonp30BaHue aHAIM3UPYIOMIEro CKPEIMBaHus
JIJISL OTIpE/IeNICHHs TEHOTUITIa OCOOMU.

CuerieHHoe  HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLCIUICHHOMY HAacCJIEAOBaHUIO T€HOB. Hapylenue cuenyieHus TeHOB B pe3yJbTare
KPOCCHUHIOBEpA.

XpOMOCOMHAas1 TEOPUS HACIIEACTBEHHOCTH. [ €HETUUECKNE KAPTHI.



I'enernka nosa. XpoMOCOMHOE OMNpPEAETEHUE MOJIA. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['OMOrameTHble W TrereporameTHole opraHu3mbl. HacienoBanue
IIPU3HAKOB, CUEIUICHHBIX C MOJIOM.

N3menunBOCTh. Bl ©3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIE/IC TBEHHAS.
Ponb  cpensl B HEHACJEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOAU(PUKAITMOHHOW U3MEHYMBOCTH. BapuanimoHHBIN ps1 ¥ BapuaIlMOHHAsT KPUBas.
Hopma peakuun npusnaka. KoJiMuecTBEHHbIE M KAUE€CTBEHHBIE MPU3HAKKM U HUX
HOopMa peakiuu. CBoiicTBa MOANGDUKAITMOHHONW U3MEHUYHBOC TH.

HacnencrtBenHas, wiu TeHOTUIIMYECKas, M3MEHYMBOCTh. KomOuHAaTMBHAs
W3MEHUYUBOCTh. Mel03 ¥ TMOJOBOM TPOIEecC — OCHOBA KOMOWHATMBHOU
W3MEHYUBOCTH. MyTalrmonHasi "3MeHYMBOCTh. Kitaccudukaiius MyTaiyii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa M MpUYMHBI MyTauuid. MyTare HHble (haKTOpPBI.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HacieAcTBEHHOU n3ameHunBoctu H. Y. BaBunosa.

BHesinepHas HaCIENCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl TEHETUKHU
YeJI0BEKa: T'eHEeaIOTHICCKUN, ONMM3HEIOBRIN, [IUTOTCHETHYCCKHM, OMOX UMHUYSCKUM,
MOJIEKYJIAPHO-T€HETUU ECKUN. CoBpemeHHOE OIpEesIeHue I€HOTHUIIA:
IIOJJTHOTEHOMHO€ CEKBEHHMPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C IOMOUIBIO
[11[P-anamm3a. HacnmencTBeHHble 3a00JicBaHMS 4YeJIOBEKAa: TIEHHbIC OOJIC3HU,
0O0JIE3HH C HACJEICTBEHHOW MPEapacIookEeHHOCThIO, XPOMOCOMHbIE OOJIE3HH.
Comarnueckue W TreHepaTuBHbie MyTauuu. CTBOJOBBIE KIETKU. [IpuHIMIBI
310pOBOTO 00pa3a KU3HH, TUArHOCTUKH, NPOPUIAKTUKHA U JICUCHHS T€HETUYECKUX
OoJsie3Hel. MenuKo-reHeTHYeCKOEe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIULMHCKOU
TeHETUKH B TIPEIOTBPAIICHUN U JICYCHUH I'€HEeTHY eCKUX 3a00JIeBaHui YeloBeKa.

JdeMoHCcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B.
Tumogees-Pecosckuii, H. Y. Bapuios.

Tabmuupt u  cxemMbl:  «MoHOTHOpPUIAHOE  CKpENMBaHUE W €ro
LUTOTEHETUYECKAsE OCHOBa», «3aKOH pACIICIUIEHUS U €ro IUTOT€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTBHl  ramer», «/luruOpumHoe  CKpemuBaHUe»,
«lluTosoruyeckue  OCHOBBI ~ AUTHMOPUIHOTO  CKpenmBaHus»,  «Meho3y,
«B3auMoneincTeue aJuienbHbIX TE€HOB», «l'eHeTMyeckue KapTbl pacTEHUM,
KUBOTHBIX M 4YelOBEKa», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HACJIEAOBaHUSA,
CHEIUICHHOTO C moJoM», «KapuoTumbl dYenmoBeKa W KUBOTHBIX», «Bumsl
U3MEHYUBOCTH», «MoaudukaimonHas HU3MeHYUBOCTHY, «HacnemoBanue pesyc-
daxTopay, «['eHeTrka rpymnm KpoBu», « MyTallmOHHAs H3MEHYUBOCTH.

O6opynoBanue: MojaenH-anuMKauu «MOHOTHOpHUIHOE CKpPEIIUBAHUEY,
«Henonnoe nomunupoBanuey», «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuKponpenapar «Jpozoduna» (Hopma, MyTanuu
(bopMbI KpBUITHEB U OKPACKU Tema), repdapuii «I'opox moceBHOM.

JlaGopaTopHbie M MpaKkTHYECKUE PadoOThI:

Jlaboparopnas pabota Ne 5. «M3ydeHue pe3yjbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBaHUS Y 1P030(QUIIbl Ha TOTOBBIX MUKpOIIpEnaparax.

Jlaboparopnas padota Ne 6. «M3ydeHne Mo aU(PUKAITMOHHON U3MEHYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAa U BApUALMOHHOU KPUBOY.

JlaGopatopnas pabota Ne 7. « AHanm3 MyTanuil y Apo30(Quibl Ha TOTOBBIX
MUKPOTIpENapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBiaeHue H aHaau3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust oprann3mMoB. OCHOBBI 0HOTEXHOJIOT UM,

Cenekusi Kak Hayka M IMpOLECC. 3apOKICHUE CENEKIMH U JOMECTUKALHUSA.
Yuyenue H. W. BaBuioBa 0 1eHTpax NPOUCXOXKICHUS U MHOTooOpaszus
KyJIbTYPHBIX pacTeHUil. LIeHTpbl MPOUCXOXKIAEHUS JOMAIIHUX >KUBOTHBIX. COpT,
OPOJIA, IITAMM.

CoBpeMeHHbIE METOIbI CEeNEKIMU. MacCOBBIN U UHANBUAYAIbHBIA OTOOPHI B
CENEKUHMH PACTEeHUM M KUBOTHBIX. OIl€HKa JKCTepbepa. bIM3KOpOACTBEHHOE
ckpeuwBanue — WHOpUAMHr. Yucrtas muHMUS. CKpEIMMBAHWE YUCTHIX JIMHUIM.
['ereposuc, nnu rubpunnas cuia. HepoacTBeHHOE cKpemmBaHue — ayTOPUIUHT.
Otnanéunas rtubpunmzanuss u e€ ycmexw. VICKyCCTBEHHBIM MyTareHe3 u
MOJIy4YEHUE TIOJUILIOUIOB. JlOCTHKEHHUSI CEJIEKLIMM pPACTEHUM, JKUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonoruss Kak oTpacib MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. TaIlbl
coznanusi pexomOuHantHoM JIHK wu TpaHcrenHbix opranuzmoB. Kierouynas
uHxeHepus. Kietounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHU.
KinoHnpoBanue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dxojiorudyeckue W otudeckue  npobsembl. MO —  reHeTuyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBanos.

Tabmuubl U cxembl: kapta «lIeHTpB NPOUCXOKIEHUS W MHOTO00Opa3us
KyJIbTYPHBIX pacTeHuid», «llopoasl goMamHux KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacteHuit», «Otnanénnas rudpuauzanusy, «Padoter akanemuka M. ®. VBanoBay,
«Jlomummonnus»y, «OO0BeKTbI OHOTEXHONOrMW», «KIleTouHble KYIbTYphl U
KJIOHUpOBaHue», « KOHCTpyHpoOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TJI0JI0B ¥ KOPHEIIONOB TUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHu, repbapuii «CenbCcKOX03IHCTBEHHBIE PACTCHUS .



JlaGopaTopHbie M MpaKkTHYECKUE PadoOThI:

Oxkckypcuss «OCHOBHBIE METOABI U JOCTUKCHHS CENEKIHUHA DPAcTCHUN H
YKUBOTHBIX (Ha CEJIEKIINOHHY IO CTaHLIUIO, I1JIEM EHH Y10 bepmy,
COPTOMCHBITATENIbHBIM ~ y4acTOK, B TEMJIMYHOE XO3SICTBO, JabOpaToOpuIo
arpOyHHUBEPCUTETA UJIM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoTrOMOHHAS OMOIOT U,

[IpennochuikKu BO3HUKHOBEHHUSI HBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS
TeOpusi U €€ MeCTO B OuoJoruu. BiusHuEe 3BOIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUU U JPYTUX HaYK.

CBugnerensctBa 3BoMIONMH. [lasieOHTONOTHYECKUE: TOCIEN0BATEIbHOCTD
MOSIBJICHUS BUJOB B TMAJCOHTOJIOTUYECKON JIETOMUCH, TEPEeXOJHBbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuuue ¢payH u GJaop MaTepuKkoB U OCTPOBOB.

OMOpHONIOrMYECKUE: CXOJICTBA M pa3fiuyusi SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEILHO-AaHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJIOTUYHEIE,
pYIMMEHTapHbIE OpraHbl, araBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJUYECKUX MyTEeH Yy BcCeX
OPraHu3MOB.

OBomononHas Teopus Y. [apBuHa. IlpeanochbUlkKM BO3HUKHOBEHUS
napBuHU3MA. J[BKymme cwibl 3BOMONMH BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOEHHUE TIPU OTPAHUYEHHOCTH PECYpPCOB, HEOTpeAcI€HHAs U3MEHUYHUBOCTb,
O0opb0a 3a CyIIecTBOBaHUE, ECTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3Bomormu (CTI) u e€ 0CHOBHBIE TOJIOKEHUS.

MuxkposBosonus. [Tonynsaius kak equHuIa BUAA U SBOTIOLIUH.

JBuxyime cuibl (pakTopbl) BOJIOIUMU BUAOB B MpuUpoje. MyTalmOHHBIN
NpoIecC U KOMOWHATHBHAS W3MEHUYMBOCTh. [lOMynsiiMOHHBIE BOJHBI U Jpen
reHoB. VM3ousiusa u Murpausi.

EctectBeHHbIii 0TOOp — HampaBimsomuil  ¢gakrop sBomonuu. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yiabTar dBoJironuu. I[Ipumeps
NPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp (O3Bl U UUO-aTATITAIHH.

Bun wu  BugooOpaszoBanue. Kpurepuum Buma. OcCHOBHBIE  (POPMBI
BHUI000pa3oBaHws: reorpaduaeckoe, IKOJOTHIECKOE.

MaxkposBomonusi. DPopmbl  dBoOMONMK:  (UIETHYECKAs, JAUBEPTEHTHAs,
KOHBEpPTreHTHas1, napauienbHas. HeoOpaTuMoCTh 3BOJTIOIIH.

[IpoucxoxaeHne OT HecleUUaIM3MpOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anusa. AJanTUBHAs paIHALAs.

JdemMoHcTpanum:



Iloptpersr: K. Jinnnen, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmmue! 1 cxembl: «Pa3BUTHE OPraHUUECKOTO MHpa Ha 3eMiiey, «3apoablH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Dopmbel  OOpn0ObI  3a
cymecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0Opasue COpTOB pacTEHUI,
«MHoroobpa3zue  TOpOJ  KUBOTHBIX), «IlomysAaumy, «MyTanuonHnas
U3MEHYUBOCTBY, «Apomopdo3sy, «Mnuoamanramum», «OOmas aereHepamusy,
«IBmwxynme cwibl 3Bomouum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BUIOOOPA30BAHUEY.

O6opynoBaHHe: KOJUIEKUMS HACEKOMBIX C Pa3JUYHBIMU THUIIAMH OKpPacKH,
Ha0Op TWIOMOB U ceMsH, KoJulekius «[lpumepsl 3alMTHBIX MPUCIIOCOOJICHUN Y
AKUBOTHBIX», MOJAeNlb «OCHOBHBIE HANpaBJIEHUS SBOJIONUN», 00BEMHAs MOJENb
«CtpoeHne roJoBHOTO MO3ra IMMO3BOHOYHBIX).

buoreorpadpuueckas kapta wmupa, koiuiekius «DopMBl COXPAHHOCTHU
HMCKOIAEMbIX JKHUBOTHBIX M pacTeHUui», Mojaenp anniukanusa «llepekpéct
XpOMOCOM», BIaxHble mnpenaparsl «Pa3Bute Hacekomoro», «Pa3Butue
JETYIKWY, MUKporipenapar «/[po3oduna» (Hopma, mytanuu GOpMbl KPHUILEB U
OKpACKHU TEIa).

JlabopaTopHble H NpakTHYeCKHe PadOTHI:

JlaGopatopnas pabota Ne 1. «CpaBHeHue BHIOB 1O MOP(OJIOTHIECKOMY
KPUTEPUIO».

Jlaboparopras padota Ne 2. «Onmcanue MpUCTIOCOOJCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTeEPay.

Tema 2. Bo3HMKHOBEeHME U pa3BUTHE KU3HHU Ha 3emule.

JloHay4yHbIE TIPEACTABJICHUS O 3aPOXKIACHUM KU3HU. HaydHble THNOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOMOreHe3 W MaHcrepMus. XUMHUYECKas
IBOMIONMSI. AOMOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCHEPUMEHTAIBHOE MOATBEPKACHUE XMMUUECKON 3BOMIONMU. HayanpHble 3Tansl
ouonornueckoit sBomonuu. ['unoresa PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHME NPOTOKJIETKH. lIepBble KIETKM W KX 3BOJIIOLMS.
@opMUpPOBaHUE OCHOBHBIX I'PYIIN KUBBIX OPTaHU3MOB.

Pa3Butre xu3Hu Ha 3emiie o 3paMm U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickas 3pa u € TEpHonbl: KEMOPUHCKHA,
OPJIOBUKCKHUU, CUITYPUHUCKHM, I€BOHCKUM, KAMEHHOYT OJIbHBIM, TIEPMCKHUIA.

Me3o301cKas 3pa U €€ MEpUOabl: TPUACOBBIN, IOPCKHI, METOBOM.

KaiiHo3olickas »9pa u €€ TMepuojbl: MaJCOreHOBBIN, HEOrCHOBBIM,
AHTPOIIOTr€HOBBIM.



XapakTepUCTHKa KIMMara M Te0JOrn4ecKux mpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTEIBHOTO U >KMBOTHOTO MHpa. ApoMop]o3bl y pacTeHudl u
*KUBOTHBIX. [losiBIEHUE, pacliBET U BBIMUPAHHUE T'PYIII KUBBIX OPTAaHU3MOB.

Cucrtema OpraHMYECKOro MHUpa Kak OTpaxeHHe »dBOJIOLMH. OCHOBHBIE
CHUCTEMaTU4eCKHUe TPYIIbl OPTaHU3MOB.

DBOJIOLMS YeToBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3BuTue npencTaBieHuil o
NPOUCXOXKIACHUM YesoBeKa. MeTonbl H3ydeHusi aHTpornoreHe3a. CxoacTBa u
pa3Muus YeIOBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TIOJIOKEHU € YETIOBEKA.

JIBIKylMe  CHUIIbI (pakTopsl)  aHTpoOTIOTEHE3A. Hacnencteennas
U3MEHUYUBOCTh U €CTECTBEHHBI 0TOOp. OOmIECTBeHHBI 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYIUHN TpyAa, MBILUICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeaoBek
yMenbi, YemoBek mpsaMoxoasmmid, YermoBeK HEaHAEPTaJbCKUK, YeaoBek
pazymHbIil. Haxonku MCKOMaeMblX OCTATKOB, BpeMs CYLIECTBOBaHMs, 001acTb
pacrpocTpaHeHusi, 00bEM roJI0BHOTO MO3ra, 00pa3 KU3HHU, OPY/IHSI.

Yenoseueckne pacbl. OCHOBHbIE  OOJIbILIME  pachl:  €BPOIEOUIHASA
(eBpazuiickasi),  Herpo-aBcTpajlougHas  (3KBaTopuajbHasi),  MOHIOJOHJIHAS
(a3marcko-amepukaHckasg).  YepThl ~ MPUCMOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIOBEUYECKUX pac.
Kpwutnka pacusma.

JdemMoHcTpanum:

[Toptpersr: ®@. Peau, JI. Tlactep, A. WU. Onapun, C. Muiep, I'. FOpu, Y.
JapBuH.

Tabmunpl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOW cuCTeMbD», «Pa3BuTHe
opranuueckoro Mmupa», «PactutenpHas kietka», <« KuBoTHas — KJIEeTKay,
«IIpokapuoTnueckas kietka», «COBpeMEHHas CUCTEMa OPTaHUYECKOTO MHPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHUS YEIOBEKa M 4YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOTO 4elloBeKa», «/lpeBHeumue moan», «JpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOIN», «UemoBeYeCKne pachh».

OGopynoBanue:  myspku — «lIpoucxoxiaenue — yelioBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, NMUTEKAHTPOINa, HeaHJepTalblla, KPOMAaHbOHIA), CJICMIKH WU
n300paXeHUs KaMEHHBIX OpYAUN MEePBOOBITHOTO YelOBeKa (KaMHU-YOIIEPHI,
pyOumna, ckpebiia), TeOXpOHOJOTHYeCcKas Ta0nuia, KoJulekiusi «Dopmbl
COXPaHHOCTHU UCKOTIAEMbIX KUBOTHBIX U PACTEHUN».

JlaGopaTopHble 1 MpakTHYeCKUE PadOTHI:

[MpakTuyeckas padota Ne 1. «3yueHnne nckonmaeMbIX OCTaTKOB PAacTEHUN U
YKUBOTHBIX B KOJUIEKIIUSAX).



DKCKypcusi «IBOJIOLMS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHBIN WIW KpaeBeadecKuil My3en).

Tema 3. Opranu3mMsbl 1 OKpYyKaKIIAs cpeaa.

DKOJOrus Kak Hayka. 3aladyd U pa3Jeibl IKOJIOTUHA. MeTo bl 3KOJIOTNYECKUX
VCCJIEJOBAHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusi OpraHU3MOB: BOJHAS, HA3€MHO-BO3JyIIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAs.

Oxonornueckue (akropel. Kraccudukanus skonormdeckux (PaxTopos:
aduoTuyeckue, OMOTHUYECKHE U aHTPOIOTeHHble. J[eWCTBHE HSKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotuyeckue (pakTopbl: CBET, TEMIlEpaTypa, BIAKHOCTh. POTONEPUOIU3M.
[lpucnocoOnenusi OpraHM3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DAKTOpOB.
buosiornueckre puTMBl.

buotnyeckue  QakTopsl. Bunbl OMOTUYECKHX  B3aUMOJCHCTBUM:
KOHKYPEHIIUS, XUIIHAYECTBO, cMMOMO03 U ero ¢opmel. [lapasutusm, koomneparus,
MyTyaJIU3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HelTpamu3M. 3HaueHHne OWOTHYECKUX B3aUMOJCHCTBUM IS CYNIECTBOBAHUS
OPTaHMU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XaAPAKTEPUCTUKU mnomyjsiuud. (OCHOBHBIE IOKa3aTesu
NOMYJISILANA: YHUCJIEHHOCTh, IUIOTHOCTh, POYKIAEMOCTb, CMEPTHOCTbH, NPHUPOCT,
Murpanusi. [[uHaMyka 4uciIeHHOCTH MOMYJISIUUYU U €€ peryisiusl.

JdemMoHcTpanum:

[Toptpersi: A. 'ymGombaT, K. @. Pynbe, O. I'ekkens.

Tabmunpl 1 cxemsl: kapTa «lIpupoansie 30Hb1 3eminy, «Cpenbl 0OUTaHUS
oprauu3zmoB», «®oTonepunoamm», «llomymimnm»y, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU oMYA UHPY30pUH-Ty Ppesbkiy, «[lumieBsie nenmy.

JlaGopaTopHbie M MpakTHYeCKUE PadoOThI:

JlaGopartopnas pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTEHHUI U3
pa3HBIX MECT OOUTAHUS .

JlaGopatopnas pabota Ne 4. « BausiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEYCa».

[MpakTuyeckas padota Ne 2. «Iloacuér IIOTHOCTH MOMYJISIITNN pa3HBIX BUIOB
pacTeHUn.

Tema 4. Coo0uecTBa M 3K0JIOrMYECKHE CUCTEMBbI.

CoobmecTtBO opranu3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHUIOBas,
MpOCTpaHCTBEHHAsA, Tpoduyeckas (muiieBast). Buabl-momuHaHTel. CBs3U B
OHOIIEHO3E.

Dxojoruueckue cuctembl (9kocucteMbl). [lonsitue 00 »dKocucteMe u
ouoreonieHoze. DyHKIMOHATbHBIE KOMIIOHEHTBI SKOCHCTEMbI: TPOYIIEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBopoT BELIECTB U MOTOK PHEPTUH B SKOCUCTEME.
Tpoduueckue (muieBbi€) YPOBHUM DJKOCUCTEMBbI. [luiieBble 1EeNmd U CETH.
OCHOBHbBIE MOKa3aTeld 3KOCUCTEMBI: OHOMacca, NPOAYKIHS. DKOJIOTHYECKUE
NUPaMHJIBI:  MPOAYKIMHK, YHCJIEHHOCTH, Ounomaccel. CBONCTBA HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOpETyJsius, pa3BuTre. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI 03€p U pEK. DKOCHCTEMA XBOWHOIO
WIM LIMPOKOJIUCTBEHHOTO JIeCa.

AHTPOTIOTEHHBIC  DKOCHCTEMBI.  ATpOdKOCUCTEMBI.  YPOOIKOCHCTEMBL.
buonoruyeckoe u X035UCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpa3ue kak (akTop ycToWumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3Hoo0pa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuipl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemectBO U ero ¢GyHkiuu. OcoOeHHocTH OHMoOchepbl Kak
00AbHONW 3KOCUCTEMBbI. J(MHaMuueckoe paBHOBecHME U OOpaTHas CBA3b B
ounocoepe.

KpyroBopoTsl BelecTB U OMOTr€OXMMHUYECKHUE LIMKIIbI 3JIEMEHTOB (Yriepo/a,
a3oTa). 30HATLHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOTIOTEHHbIE U3MEHEHUsI B Ouocdepe.
['moGanbHBIC SKOJIOTUISCKHUE PO OIICMBI.

CocyuiecTBOBaHuE IPUPOIbI u YEeJI0BEUYECTBA. Coxpanenue
Oropa3zHo0Opa3us KaKk OCHOBA YCTOMYMBOCTH Onocdeprsl. OCHOBA paIlMOHAITLHOTO
yIOpaBJIeHUs] TMPUPOJHBIMH pecypcaMd M HMX HCHoJb30oBaHue. JlocTHKeHUs
OMOJIOTMU U OXpaHa MPUPO/IBI.

JdemMoHcTpanum:

Iloptpersr: A. JIx. Tencim, B. H. Cykaués, B. . Bepnanckuii.

Tabmunpl 1 cxemsbl: «lIlumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmiectBay, «llenu nuranus», «IKOJOTHUECKAs MUPaAMUAAY,
«buocdepa u yenoBek», « IKocUcTEMa MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3 Bomoéman, «ArponeHo3», «lIpumepHbie
AHTPOIIOIEHHBbIE  BO3JEUCTBUS Ha IpuUpoAy», «BaxHeWmme HUCTOUYHUKU
3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMHIIas COCTABIAIOIIAS
ouocheps», «Daktopsl nerpaganuu mouBy», «llapaukoBsiii s3ddex», «DakTopsl
paaMoaKTUBHOTO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTypa Ouocdepb»,
«PacmipocTtpanenne ku3HH B Omocdepe», «O30HOBBIM d3KkpaH Ouochepr»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopor azora B pupoIe».

O6opynoBaHue: MOJENb-anmIuKamus « TUmuaHbIe OMOIIEHO3B», TepOapuii
«PactutenbHbie co00IIeCTBa», KOJUIeKIMU «buotienosy, «Bpenureny BakHEH X
CEIbCKOXO3AMCTBEHHBIX KYJIbTYpP», TIepOapuu U KOJUIGKIIMM pAacTeHUH U
KUBOTHBIX, TIPUHAJJICKAIIME K Pa3HbIM SKOJOTWYECKUM TpyMaM OJHOTO BHUJA,



Kpacnasa xnura Poccuiickoil ®Penepaunu, H300pak€HUs] OXPAHAEMBIX BHUAOB
PacTEeHU U )KUBOTHBIX.

IUDIAHUAPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOI'PAMMBI 110
BMOJIOTMN1 HA BA30BOM  VYPOBHE CPEAHEI'O  OBHIETO
OBPA3OBAHUA

Cormacao @I'OC COO, ycraHaBIMBaKOTCA TPEeOOBAHUSA K pe3yibTaTaM
OCBOCHHUSI  OOy4YalOIIMMKCS MPOTPaMM  CpEeIHero oomero oOpa3oBaHMS:
JUYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHUA Mpenmera «bHomorus»
BBIICJICHBI CJIEIYIOIIME COCTABISIOUIME: OCO3HAHNE 00YYaIOIMMUC POCCUNUCKOM
rPaXIaHCKOW UJIGHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOMNpPENEICHUIO, HAIMYUE MOTHBAllMM K  OOydYeHHIO OHOJIOTHUH,
LEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTA HA OCHOBE
KITFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPATUIMNA Pa3BUTUSA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOy4YarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHU, NPUCYIIMMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHMs, HATUYUE HSKOJOTMUYECKOTO IMPABOCO3HAHMUS,
CIOCOOHOCTHU CTaBUTh IEJIU U CTPOUTD >KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS TNpeaMera «bUOJoTHs» AOCTUTaloTCsl B
CIMHCTBE Yy4YeOHOM U BOCMUTATEILHOW JCSITEIHHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUNUCKUMU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMU M HOPMaMH
MOBEJEHUS U CHOCOOCTBYIOT IMpolleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpAa3BUTHS, PAa3BUTUS BHYTPEHHEM MO3MIMH JIMYHOCTHU, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPaBOIMOPSAKY, YEJIOBEKY Tpy/Aa U CTapIIEMy MOKOJICHHIO,
B3aMMHOI'0 YB@KEHHUSA, OEPEXKHOTO OTHOILICHUS K KyJIbTYPHOMY HACIEIUIO H
TpaAuLMsIM MHOTOHAIMOHAILHOTO Hapona Poccuiickoit @Penepanuu, Opupoae u
OKPYXKaKoILIEN cpere.

JIndHOCTHBIE pE3yNbTaThl OCBOCGHHUA Y4yeOHOro mpenamera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YJarONIUXCs PYKOBOACTBOBATHCS
copMupoBaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOMN IICHHOCTHBIX
OpHUEHTAINM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJIMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIeCTBa, pacIIMpeHre >KMU3HEHHOTO
OTIbITA U OIBITA JIEATEILHOCTU B MPOIIECCE pPeaM3allii OCHOBHBIX HAIpaBJICH Uit
BOCTIUTATEIbHOU JAEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskKIaHCKOTO BOCTIMTAHUSI:



c(hopMUPOBAHHOCTH IPAKITAHCKON MO3UIIMHU 00YUAIOIIEr0Csl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCUUCKOro 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YBaXKEHHUE
3aKOHA U MPaBOIOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTA TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHA YYEOHBIX M MO3HABATEIHHBIX 33714, BBHIMOJIHEHHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OTPENENATh COOCTBEHHYIO TO3WIIMIO TIO0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JACHUCTBUAX HEOOXOAUMOCTb KOHCTPYKTUBHOIO
B3aUMO/ICUCTBUS JIIOJICH C pa3HBIMU YOSKICHHUSIMU, KYJIbTYPHBIMU [[EHHOCTIMU U
COLIMATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, T[IO3HABAaTEIbHBIX M UCCIEAOBATEILCKUX 3aJady, YBaXHUTEJIbHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpPU OOCYXJIEHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOMN M BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUS:

copMuUPOBaHHOCTH POCCHICKOM TPaKIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA, YBOXCHHUSI K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH TEpe.l
Poaunoi, ropmoctu 3a CBOM Kpad, CBOKO PonuHy, CBOM SI3BIK U KYJIBTYDY,
MPOIILIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJIEIHNIO U MaMATHUKAM MPUPO/IbI,
JNOCTHXKEHUSAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIaJ POCCUUCKUX YUEHBIX B CTAHOBICHHE U
pa3BuTHEe OHMOJOTUM, TOHMMAHHWS 3HAYEHHs OWOJIOTMM B TMO3HAHMHM 3aKOHOB
IPUPOIbI, B )KHU3HU YEJIOBEKA 1 COBPEMEHHOT'O OOIIECTRA,;

ujaeiiHas yO0exXIEHHOCTh, TOTOBHOCTh K CIyXEHHI0O W 3ammuTe OTeuyecTsa,
OTBETCTBEHHOCTH 3a €r0 CYAL0Y;

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOa;

c(hopMUPOBaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBECHMS;

CIOCOOHOCTh OIIEHWBATh CHUTYyallUI0 U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/ia B MOCTPOECHUE YCTOMYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHHATUS LEHHOCTEM CEMENHON KHU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIMTAHUSA:



ACTETUYECKOE OTHOUIICHHE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICH Hif;

MMOHMMAaHUE YMOIMOHAIILHOTO BO3EHCTBUSI KUBOW MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJIATh Ka4eCTBa TBOPUECKOU JIMTHOCTH;

5) ¢pusnueckoro BocnuTaHus, GOpPMHMPOBAHMS KYJIbTYPbl 310POBbS H
IMOIMOHAIBLHOTO 0JIAroNoJy4nsi:

NOHUMAHUE W pealm3anus 3J0pOBOro M 0Oe3zomacHOoro oOpasza KU3HU
(3mopoBO€  MHTaHUE, COOJIOJAEHHWE TUTUEHUYECKUX TIpaBUJI U HOPM,
cOaaHCUPOBAHHBIM PEXKUM 3aHATUA MW OTABIXa, peEryjsipHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (DU3HUECKOMY U TICUXHYECKOMY 310POBBIO;

NOHUMAaHUE [IEHHOCTH TMpaBWil HWHAMBUAYATHHOTO U  KOJIJIEKTUBHOTO
0€30MacHOTO MOBEJCHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHWE TMOCIEICTBUI U HENPUSATUS BPEIHBIX MPUBBIYEK (YIMOTpeOIEeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS );

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE [IEHHOCTH MacTePCTBA, TPY10JI00UE;

FOTOBHOCTb K AaKTUBHOW JEATEIbHOCTHU TEXHOJOTMYECKOM M COLUAIBLHOU
HaANpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBAThH, IJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATh TAKy0 AESITEIbHOCTD;

UHTEpEC K pa3M4yHbIM cepaM mpodeccuoHaTbHON NeITeIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HaHHBIM BbIOOp Oynymeld mnpodeccun ©W  peaM30BHIBATH
COOCTBEHHbIE )KM3HEHHbBIE TIAHBI;

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O MU C€amMoOOOpa30oBaHUIO Ha
NPOTSHKEHUU BCEU KU3HU;

7) 3K0JI0rHYe€CKOTr0 BOCIIUTAHUSA:

HKOJIOTHYECKU II€JeCO00pa3HOe OTHOIIEHHME K MPUPOAE KAaK HCTOYHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHNE YPOBHS JKOJIOTHUECKON KyJIbTYphl: NPHOOpPETEHHE OTbITa
IUIAHUPOBAHUS TOCTYIIKOB M OIIGHKM MX BO3MOXHBIX TOCJCICTBUN IS
OKpPY>KaroIer Cpeb;

OCO3HaHME TJ00ATBLHOIO XapakTepa AKOJOTHUECKUX MpoOJieM W MmyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETacMble MPU HM3YUYEHUH OHUOJIOTHH
3HAHUSA W YMCHHS TPH PEIICHUU TMpoOIeM, CBSI3aHHBIX C pPaIlMOHAILHBIM
IPUPOJIOTIONIL30BaHUEM  (COOJIOZICHHEe  MpaBUJI  TOBENCHUS B MPUPOJIE,
HANpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHUCTEMAaX, OXpPAaHy BHJIOB,
IKOCHUCTEM, OHMOChEpPHI);



AKTUBHOE HENPUATHE JCWCTBUWM, NPUHOCIIIMX BPEHd  OKPYKAOUIEH
NPUPOJIHON cpelie, yMEHUE MPOTHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHUYECKUE
NOCJEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U IPEIOTBPALIATh UX;

HAJIMYNE PA3BUTOTO 3KOJIOTMYECKOTO MBINUIEHUS, SKOJIOTUYECKOU KYJIbTYpPBHI,
OTIbITa NesTeIbHOCTH HKOJIOTUYECKOU HaNpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIILHOMN
NPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKOMN NIEATENbHOCTH IKOJIOTUUECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKA M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JIHAIOre
KYJIbTYP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJHUKYIbTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SA3BIKOBOM M YHTATEIbCKOW KYJbTYpbl KaK CpEACTBA
B3aUMOJICUCTBUS MEX]Y JIIOJbMH U NMO3HAHUS MUPA;

NOHUMaHUE CrenuUuK OMOJIOTHMH KaK HAayKH, OCO3HaHHUS e€ poJud B
(GOpMHUPOBAaHUH PALMOHAILHOIO HAYYHOT'O MBIIUIEHHS, CO3JaHUU LIEIOCTHOTO
npeacTaBieHuss 00 OKpY)KaloIleM MHpEe KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U
00111eCTBa, B MO3HAHUM MPUPOJHBIX 3AKOHOMEPHOCTEH M pEUIEHUU MpooiIeM
COXPAHEHUs IPUPOTHOTO PABHOBECUS;

yOex/IEHHOCTh B 3HAYUMOCTU OMOJIOTHUM JJIi COBPEMEHHOW LMBUJIM3ALUU:
obecreueHrss HOBOTO YPOBHS Pa3BUTHS MEIMLMHBI, CO3/JaHUE NEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX pellaTb PecypcHble MpoOJeMbl  Pa3BUTHA
YeJI0OBEUECTBA, MOUCKA MyTeH BBIXOJA U3 II00aJbHBIX HKOJOTHYECKUX MPOOJIEM U
obecmieueHusi  mepexojla K  yCTOWYMBOMY  pPa3BUTHIO,  PalMOHAIHLHOMY
UCIIOJIb30BAHUIO MPHUPOIHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJIOTUUECKUX 3HAHUH B LEJIX
MOBBIIEHUST OOIel KyJbTypbl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIHMOHAJIBHON IPaMOTHOCTH OOywarommxcs, (popMupyemon
NIPpY U3Y4EHUN OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCHOJIb30BATh IIOJydaceMble 3HaHUSA JUI1 aHalu3a W
00BSICHEHUS SIBJICHUN OKPYXKAIOLIEr0 MUpa M MPOUCXOASUIMX B HEM H3MEHEHUH,
yMeHHE Jienatb OOOCHOBAaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIMXCS JaHHBIX C LEJbIO MOJYYEHHUS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUSA IS
penieHust NpoOJieM B peabHBIX )KU3HEHHBIX CUTY allUsX;

OCO3HaHUE LUEHHOCTUM HAYYHOUN JEATEIIbHOCTH, T'OTOBHOCTH OCYIIECTBISThH
MIPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAJIBLHO U B TPYIIIIE;



FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPBIBHOMY OOpa3oOBaHUIO U
caM00Opa30BaHNI0, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTIMMU.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHble pe3yJibTaTbl OCBOCHHSI y4eOHOro mpeamera «bHOoToTHs»
BKIIIOYAIOT: 3HAuMMble JJIsi  (OPMHUPOBAHUS MHUPOBO33PEHUS O0YYaAIOLIMXCS
MEXIUCHIUIUTMHAPHBIE (MEXIPEAMETHbIE) OOIIeHaAyUYHbIC TTOHSATHS, OTpaKarollue
IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeNu(UKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIus, sIBIICHUE, MPOIIECC,
CHUCTEeMa, HAYYHBIN (paKT, MPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOIOACHUE,  U3MEPEHHUE, DKCIEPUMEHT U  JPYrux),
YHUBEpCAJbHbIE yueOHbIE JEHCTBUA (TIO3HABaTEbHbIE, KOMMYHUKATHUBHBIC,

PEryJIATUBHbIE), obecrneyrBaroIIne dbopmupoBaHue (G yHKIMOHAIBHOU
IPaMOTHOCTH U  COUMAIbHOW KOMIIETEHUHMH OOYy4aroluXcs, CHOCOOHOCTh
00y4aroumxcs UCII0JIb30BaTh OCBOEHHbBIE MEXJIUCIUILTMHAPHBIE,

MUPOBO33pEHYECKME 3HAHUS W YHHUBEpCAIbHbIE Yy4eOHBbIC JEHCTBUA B
MO3HABATEJIbHOW U COLMAIILHOM MPAKTHUKE.

MeTtanpenmerHble pe3yJabTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOILEro
00pa3oBaHUs TOJHKHBI OTPaXKaTh:

OBaanenue YHUBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMU
NeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHEe AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyallM3UpOBaTh  MpoOIiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUKA MPUEMBI JIOTUYECKOTO MBIILUICHHS
(aHaynm3a, CUHTE3a, CpaBHEHUs, KJIacCU(pUKAIMN, 0000IIEHNs ), paCKPBhIBATh CMBICI
OMOJIOTHYECKNX TOHSITHIA (BBIACTATh MX XapaKTepHbIC NMPU3HAKHU, YCTAaHABIMBAThH
CBSI3U C APYTUMH MOHSATUSIMM);

ONpEACIsITh LEMU JeATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU UX
JOCTIKEHUSI, COOTHOCHUTh PE3YyJIbTaThl IEITEIBHOCTH C MOCTABJICHHBIMU LIEISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHITHS JJIsI O0BICHEHUS (DAKTOB W SIBJICHUIMA
JKUBOW TIPUPOIbI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, JACAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUYCHUS,

IPUMEHSATD CXEMHO-MO/IeJIbHbIE cpeactBa s MIPEACTaBIICHUS
CYIIECTBEHHBIX CBSI3€H U OTHOILICHUN B M3y4aeMbIX OMOJIOTMUYECKUX 00BEKTax, a



TAaKKE€  IPOTUBOPEYMM  PA3HOIO  pPOJA,  BBIABICHHBIX B PAa3JIM4YHBIX
UHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IUIAH pELIEHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a HMEKOLMXCS
MaTepHuaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B IESITENILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLICHUBATh PUCKU MOCJIEACTBUM AEATEINbHOCTH;

KOOPAMHUPOBATH W  BBINOJHITH padOTy B  YCIOBUSAX  PEATbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BUBaTh KPEATMBHOE MbIIILIEHUE TIPU PEUICHUH KU3HEHHBIX POOJIEM.

2) 6a30Bble UCCIeI0BATEIbCKHE AeCTBUS:

BJIAJIETh HaBbIKAMHU Y4€OHO-UCCIIEIOBATEILCKOM U MPOEKTHOM J1eATETbHOCTH,
HaBbIKAMHM  pa3pelieHuss MpoOJsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MTOUCKY METOJIOB P E€LICHUS IPAKTUYECKUX 33]a4, TPUMEHEH IO
Pa3JINYHBIX METOJIOB NIO3HAHMUS;

UCIIOJb30BaTh PAa3JIMYHBIC BHUJIBI JCATEIBHOCTH II0 IIOJYYEHHUIO HOBOIO
3HAHUSA, €ro HHTEpHpeTaluy, MNPeoOpPa3OBaHUI0O M NPHUMEHEHUI0 B y4eOHBIX
CUTyallUAX, B TOM YHCJIE TIPU CO3JaHUU YUEOHBIX U COLMATbHBIX IPOEKTO B;

dbopMUpOBaTh HayUYHBIM THUIT MBIIIIICHUS, BJIaJIeTh HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOYEBBIMH MOHATUAMH U METOIAMHU;

CTaBuTh M (OPMYIMPOBATH COOCTBEHHbIE 33Jauyd B 0O0pazoBaTeIbHOMU
JNEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISBJIITH IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh TUIIOTE3y €€ pEelIeHUs, HAaXOAUThb apryMEHTBHl JUI1 JOKa3aTejabCTBa
CBOMX YTBEPKIICHUI, 3a1aBaTh TapaMETPbl U KPUTEPUU PELICHUS;

aHAJIM3MpOBAaTh IIOJYYEHHBIE B XOJE PELIEHUS 3a1adyd pPE3YNbTaThl,
KPUTUYECKHU OLICHUBATh UX JTOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAllUsSM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEJIEHANPABICHHBII MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JefcTBUS B IPO(ECCHOHANBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHMS B TO3HABATEIbHYI0 U NPAKTUYECKYIO 001acTu
KU3ZHENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJEH, NPEMLJIararb OPUrMHAJIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHE aJIbTePHATUBHBIC PEIICH US.

3) pa6ora c ungopmanueii:

OPHUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMaIUU (TEKCTEe Y4eOHOTO
nocoOus, HAy4YHO-NOIYJSIPHON JHTEpaType, OHOJOTMYECKUX CJIOBApsSIX H
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETE), aHAIM3UpPOBATh



UHQOPMAIMIO PA3TMYHBIX BUI0B M (JOPM MpENCTaBICHNUs, KPUTHUYECKH OIICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBO PEUUBOCTD;

GopMyIHpoOBaTH 3aPOCHl U MPUMEHATh PA3UYHBIE METOIbI MPHU TOUCKE U
oTOOpe OMosIornyeckoil MHpOpMaIUU, HEOOXOIUMOM JIJIi BBITIOJHEHHS y4eOHBIX
3a/1ay;

npuoOpeTarh OMBIT HMCIOJIB30BaHKUS HMHPOPMAIMOHHO -KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOJIH30BAHUS Pa3IUIHbIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BbIOMpATh  ONTUMabHYIO  (QopMy  mpeacTaBiIeHUs
Oouosornueckoil uHGpopMaIu (CXembl, rpaduKy, TUarpaMMbl, TaOIUIbI, PUCYHKA
H ApYyroe);

UCIIOJIb30BaTh HAyYHbIA SA3bIK B KaueCTBE CpEACTBA NpH pabdoTe C
Ouosornueckol uHMOpMaIMel: TNPUMEHSITh XUMUYECKUE, (UBUUECKUE U
MaTeMaTHYeCKUEe 3HAKM U CHMBOJIbI, (popMynbl, abOpeBHaTypy, HOMEHKJATYpYy,
UCIIOJIb30BaTh U NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CpEACTBA
HarJsiAHOCTH;

BJAQJ€Th  HABBIKAMU  paCllO3HaBaHUS M 3alUTBl  WHGOpPMAIHH,
MH(GOPMAILIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH /1€ ACTBUSIMM

1) oOmenue:

OCYUIECTBJISATh KOMMYHHKAI[UU BO BCeX cepax >KU3HHU, aKTUBHO y4acTBOBATh
B JUaJloTe€ WM AUCKYCCHUU MO CYHIECTBY OOCYyXaaeMol TeMbl (YMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCUTEIHHO BBITIOJHEHUS MpeaiaraeMoil
3a/1a4d, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYrUX y4aCTHUKOB
JUAJIoTa Ui TUCKYCCUM);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMATIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOHQIMKTHBIX CHUTYaIHH,
YMETh CMSITYaTh KOH(QIMKTHI M BECTH MEPETOBOPHI;

BJIAJI€Th PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJICUCTBHS, NOHUMATh
HAMEPEHHUsI IPYTUX JIO/ICH, MPOSIBISITh YBAKUTEIHPHOE OTHOIICHUE K COOECETHHUKY
U B KOPPEKTHOI (popme POpMyIMpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIAraThb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs 1eATeIbHOCTh:

NOHUMAaTh W UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHIWBUIYAILHOU
PabOTHI IPH PEIICHUH OHOJIOTHICCKOM MPOOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (GOPM B3aUMOJICHCTBUS NP PEIICHUU Y4eOHOU 3a/1a4u;

BbIOMpATh TEMATHKY U METOJAbl COBMECTHBIX IEHCTBHM C Y4ETOM OOIHX
MHTEPECOB U BO3MOXKHOCTEN KaXI0T0 YJIeHA KOJIJICKTUBA;



IIPUHAMATh L€  COBMECTHOM  JEATEIIBHOCTH, OpPraHU30BBIBATH W
KOOPAVHUPOBATH JEUCTBUSA 110 €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JEUCTBU,
pacipenensaTh poJM C YYETOM MHEHUH YYacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAauyeCTBO CBOEro0 BKJIAJa M KaXKIOrO YYaCTHUKA KOMAaHIbl B
001IMi1 pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE MPOEKTHI, OLEHUBATh HJEU C TO3WLAA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBISITh TTO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTyalUsAX, IPOSIBIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHULIMATUBHBIM.

OBJ1aieHUEe YHUBEPCAJbHBIMH PEryJIATUBHBIMHU 1eHiCTBUAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUA JJisi BBISBICHHS NpoOJieM U HUX
pelIeHUs B )KM3HEHHBIX M YY€OHBIX CUTYaLIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKHUX 3HAHMW LEJIEBbIE M CMBICIOBBIE
YCTaHOBKHM B CBOMX JEHWCTBUAX M MOCTYNKAX M0 OTHOLICHHWIO K KUBOW NMPUPOJE,
CBOEMY 3J10pOBbIO U 310POBBIO OKPYKAOIIUX;

CaMOCTOSITEIbBHO OCYLIECTBJISITh MO3HABATEIbHYIO JEATEILHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON
JNEATENbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENIBHO COCTaBJIATh IUIAH pELIeHUs MpoOJeMbl ¢  y4&ToM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacuMpsTh paMKH Y4eOHOTO MIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieJlaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, Oparh OTBETCTBEHHOCTH
3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO MIMPOKOW SPYIUIUU B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIIM;

BJaZeTh  HABBIKAMM  TIO3HABATENIbHON  pedrexcuu Kak  OCO3HaHUsA
COBEPLIAEMBIX JIEUCTBUM U MBICIIUTEIBHBIX MPOLECCOB, WX pPE3yJbTATOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pedieKCHH ISl OLEHKH CHUTYalluu, BbIOOpa
BEPHOTO PELICHUS,

YMETh OLICHMBATh PUCKM M CBOEBPEMEHHO NPUHUMATh PELIICHHUS 10 HX
CHU)KCHUIO;



IIPUHAMATh MOTHMBBI M apTYMEHTBl JAPYIMX IPH AHAIN3E PE3YJbTATOB
NEATEINbHOCTH;

3) npunsTHE ceds M APYrUX:

OpUHUMATh ce0sl, MOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA,

IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX IIPU aHAIM3€ pe3yIbTaToB
NEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPaBO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUHU APYIOTO YEIOBEKA.

INPEIJMETHBIE PE3YJIbTATHBI

[lpenmernbie pe3ynbTaTthl ocBoeHusi nporpammbl COO mno OuojoruuM Ha
0a30BOM ypOBHE BKIIIOHAIOT crieluduueckue as yueoHoro npeamera « buonorus»
HAY4YHbIC 3HAHUS, YMEHHS U CTIOCOOBI IEUCTBUN MO OCBOCHHUIO, HHTEPIPETALIUN U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JACITEILHOCTU MO MOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWA B Pa3IMYHBIX YYEOHBIX CUTyallMiX, a TaKKe B peallbHbIX
JKU3HEHHBIX CUTyalUsiX, CBSI3aHHBIX C Ouojoruei. B mporpamme mnpenmeTHbIe
Pe3yIbTaThl MPECTABJICHBI 110 TOAaM OOYyJICHHUS.

[IpenmerHbie pe3ynabTaThl OCBOECHUS yueOHOTO mpeamera «buonorus» ¢ 10
KJaacce NJOJKHBI OTPAXKATh

c(hopMUPOBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHON ECTECTBEHHO-
HAYYHOM KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUM, (YHKIMOHAIBHOM
IrPaMOTHOCTH YEJIOBEKA JJIsl PEILEHUs dKU3HEHHBIX 3a71a4;

YMEHHE PaCKPbIBATh COJIEp>KaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHSITHM:
KU3Hb, KIIETKa, OpraHu3M, Meraboysm3M (0OMEH BEIIECTB W TPEBpAaIICHHUE
DHEPTHUH), TOMEOCTa3 (CaMOperyJslivs), YPOBHEBAs OpTaHU3AIUsS KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEMPOYKIIMS ), HACJIEACTBEHHOCTh, K3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHUE H3Jaratb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, IEHTpaldbHas J0rMa MOJEKyJsipHOW Ouonoruu), 3akonsl (I
Mewnpens, T. Moprana, H. Y. BaBunoBa) u yuenust (0 1eHTpax MHOTO0OOpa3us u
MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. M. BaBuiioBa), onpenensTe rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

yYMEHHE BIAJETh METOJaMH HAy4YHOTO MO3HAHUs B OWOJIOrUU: HAOIIOJECHUE U
OTMCAHUE KUBBIX CUCTEM, MPOLIECCOB M SBJICHUN, OpraHu3alus U IMPOBEIACHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIIBIDKEHHE  TUIIOTE3bI,  BBISABJICHUE
3aBUCHUMOCTH MEXKAY HCCICAYEeMbIMU BEJIUYUHAMH, OOBICHEHUE TMOJYYEHHBIX



pEe3yAbTAaTOB, UCTOJIb30BAaHHBIX HAYYHBIX TMOHSITHI, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUHU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICJIATh CYIIECTBEHHbIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
MPOIECCOB: OOMEHA BEIIECTB M MPEBpAIlCHUs] SHEPTUU B KJETKE, (OTOCHUHTE3A,
IUTACTUYECKOTO W DHEPTreTHYECKOTO OOMEHa, XEeMOCHHTE3a, MHUTO3a, Meho3a,
OIUIOJIOTBOPEHUSI, Pa3MHOXKEHHUS, WHAUBUIYaJbHOTO Pa3BUTUS OpTaHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTh MOJIydE€HHBbIC 3HAHUA ISl OOBSICHEHUS] OUOJOTHUECKUX
MIPOLIECCOB U SABJICHUM, JJIs1 MIPUHATUS MPAKTUYECKUX PEUICHUW B MOBCEIHEBHOMN
KU3HU C 1eJbI0 o0ecreueHuss 0e30MacHOCTA CBOETO 3JI0POBbS U 370POBBS
OKPYKaIOITUX JIIO1€H, COOIIO/ICHUST HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAFOIIEH
NPUPOJIHON cpene, MOHMMaHUE HEOOXOAUMOCTH MCIOJB30BAHUS JIOCTHUKCHUN
COBpEMEHHOW  Ouonorm ¥ OWMOTEXHOJOTHA i  PalMOHAILHOIO
PUPOJIOTIONIL30BAHNS,

yMEHHE pelarb 3JeMEHTapHble TEeHETHMYEeCKHWE 3ajJayd  Ha MOHO- U
TUTHOpUTHOE CKpEIMBaHUE, CIICTUIEHHOE HacleqOBaHUE, COCTABISITh CXEMBI
MOHOTHMOPHUIHOTO CKpEIIMBaHMs JIsl Mpe/icKa3aHusl HAcJIeJOBAHUS TPU3HAKOB Yy
OPraHu3MOB;

YMEHHE BBINOJHATH JabopaTopHble M IpakTHueckue paboThbl, cOOIOaTh
npaBwiIa Ipu paboTe ¢ y4eOHBIM U 1a00PaTOPHBIM 000PYJIOBAHUEM;

YyMEHHE KPUTUYECKH OIICHWBATh W HWHTEPIPETUPOBATH HWHQPOPMAIUIO
OMOJIOTUYECKOTO  COJIEpMaHUs, BKIIOYAIOUIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CpencTBa MacCOBOM MH(MOPMAIK, HAYYHO -TIOMYJISIPHBIE
Marepuaibl), ITUYECKUE AaCIMEKThl COBPEMEHHBIX UCCJIEAOBAHUN B OHOJOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03JaBaTh COOCTBEHHbIC IMCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as OMOJIOTHYECKYI0 MH(POPMAITUIO M3 HECKOJBKUX MCTOYHHKOB, IPaMOTHO
UCIIOJIb30BAaTh MOHATUMHBIN anmapar OMOJIOTUH.

[IpenmerHbie pe3ynabTaThl OCBOCHUA ydueOHOTO mpeamera «buonorus» 6 11
KJacce NOJKHBI OTPAXKATh !

c(hopMUPOBAaHHOCTH 3HAHWIA O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKHX U
3apyO0eXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS dKU3HEHHBIX 3a71a4;

YMEHHE DPaCKpbhIBaTh COJIEpKaHHE OHOJOTHMYECKHMX TEPMUHOB M TOHSITHM:
BUJ, TTOMYJISIIUS, TEHO(OH I, SBOJIOIHS, IBIDKYIHE CHIIBI ((PaKTOPHI) IBOIOIHH,
MPUCTIOCOOJICHHOCTh OPraHMW3MOB, BHU000pa30BaHUE, PKOJOTUYECKHE (AKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTH, KOHCYMEHTHI, pEIYyICHTHI, IeNH  IHUTaHUA,
AKOJIOTHUECKasl MUpaMuJia, OuoreorieHo3, ouocdepa;

YMEHHE WU3JIaraTb OWOJIOTHYECKHE TeopHuH (IBOJIONMOHHAA Teopus 4.
JapBuHa, CHUHTETHYECKas TEOPHUS SBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBJIEHUA U
nyreit sBomonuu A. H. CeBepuioBa, yuenus o ouocdepe B. 1. Bepuaackoro),
OTIPENIEIATh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIAJETh METOJaMH HAy4YHOT'O MO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
OTIMCAHUE JKUBBIX CHCTEM, IPOIECCOB M SBJICHWM, OpraHW3alus W TPOBEICHHEC
OMOJIOTUYECKOTO ~ DKCIIEPUMEHTA,  BBIIBIDKEHHE  TUIIOTE3bI,  BBISABJICHUE
3aBUCUMOCTH MEXKJYy HCCICAYEMbIMH BEIIMYMHAMH, OOBSCHECHUE ITOJTYyUCHHBIX
pPE3yNIbTAaTOB, WCIIOJIH30BAHHBIX HAYyYHBIX TOHSATHH, TEOPUH U 3aKOHOB, YMEHHUE
JieNaTh BBIBOJIbI HA OCHOBAHMHU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYNIECTBEHHBIC NPHW3HAKA CTPOCHHSI OMOJOTHYECKHX
00BEKTOB: BHJIOB, TOMYJSIUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTeOlIEHO30B U JKOCHCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOT'O OTOOpa, BHI000pa30BaHMs, MPHUCIIOCOOIICHHOCTH
OPTaHMU3MOB, JCHCTBUS DKOJOTHYECKHX (DAKTOPOB HA OPTAHU3MBI, IIEpEHOCA
BEIIECTB M IOTOKA DHEPTUM B IKOCHUCTEMAX, AHTPOMOTEHHBIX H3MEHEHHHA B
IKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXUMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE TPHMCHATHh TMOJyYEHHBIC 3HAHUSA I OOBSICHEHUS OHMOJOTHYECKHX
MPOLIECCOB U SABJICHUM, JJISI MPUHATUS MPAKTUYECKUX PEUICHUM B MOBCEAHEBHOMN
KU3HU C LEeJbl0 obOecrnieueHusi OE€30MaCHOCTH CBOETrO 30POBbS U 310POBBS
OKPYKaIOITUX JIFOIEH, COOII0ICHNST HOPM TPaAMOTHOTO TIOBEICHHUS B OKPYKAOTIICH
NPUPOJIHON cpene, MOHMMaHUE HEOOXOIUMOCTH HCTOJB30BAaHUS JTOCTUKCHUN
COBPEMEHHOU OMOJIOTHHU JISI PAITMOHATIBFHOTO MTPUPOIOTIOIH30BaAHUS;

YMEHHE pelIarh 3JIeMEHTapHbIe OMOJOTUYECKUE 33]a4H, COCTABISITH CXEMBI
nepeHoca BEIIeCTB ¥ PHEPTUU B IKOCUCTEMaXx (1IeMU MUTAHUS );

YMEHHE BBHITIOJHATH J1a0OpaTopHbIE M TpakTHUeckue paboThl, COOIIOATH
npaBuja npu padboTte ¢ yueOHbIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTWYECKH OIICHUBaTh W HMHTEPNPETUPOBATh UH(OpMAIHIO
OMOJIOTHYECKOTO  COJICpKaHMs, BKIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHHS U3
Pa3IMIHBIX UCTOYHUKOB (CpencTBa MacCOBOM MH(MOPMAIIH, HAYIHO -TIOMYJISIPHBIC
MaTtepualibl),  paccMarpuBarh  TJIOOAIbHBIE  DKOJIOTHUECKHE  TpOOJIeMbl
COBPEMEHHOCTH, (OPMUPOBATH TIO OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO;

YMEHHE CO03/JaBaTb COOCTBEHHbIE NHUCHMEHHbIE M YCTHBIE COOOIICHUS,
000011131 OMOJIOTHIECKYI0 MH(POPMAITUIO W3 HECKOJIbKAX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUHHBIN arnmapar OUOJIOTHH.



TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TEM (ud poBbIe)
Ne n/m KonTpoabhsbie | IIpakTudeckue
MPOr paM Mbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka IIOK
1 buonorns kax Hayxa 2 0.5 https://m.edsoo.ru/7f41¢c292
bubnmuorexa IIOK
2 JKuBble CUCTEMBI U MX OpraHu3alus 1 https 7/m.edso0.ru/ 7f41c292
. bubnuorexa [IOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https 7/m.eds00.ru/ 7f41c292
bubnuoreka [IOK
4 FKU3HEAEATENBROCTE KICTIH 6 https //m.edsoo.ru/7f41c292
5 Pa3smHOXeHME 1 MHIMBUIyalbHOE Pa3BUTHE 5 1 bubnunoreka [IOK
OpraHHu3MOB https //m.edsoo.ru/7f41c292
HacnencTBeHHOCTH M U3M €EHUUBOCTh bubnuorexa [IOK
6 8 1.5
OpTaHU3MOB https ://m.edsoo.ru/7f41c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTUH https ://m.edsoo.ru/7f41c292
bubmoteka IIOK
8 Pesepsroe Bpema 1 1 https //m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO UACOBTIO TTPOTPAMME 34 1 4



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

11 KJIACC

KouanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHUe pa3ieJioB H TeEM ¢ poBbie
Ne ni/m P Konrpoasnbie | Ilpakruyeckue (mdp )
MPorpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
bubnunorexa IIOK
. IBOMIOLHOHHAL bHOTOTH A o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmorexa [IOK
3emite ' https //m.edsoo.ru/7f41cc74
bubnmunorexa IIOK
3 OPpraHH3Mbl 1 OKpYXAIOMAL CPea ° ! https://m.edsoo.ru/7f41cc74
4 Coob 9 bubmorexa [IOK
00011IeCTBA U IKOJIOTUYECKHE CUCTEMBI https //m.edsoo.ru/7f41cc74
bubmuorexa [IOK
S Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 1 2.5



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaunyecTrBo yacos DJIeKTPOHHbIE
uudg poBbie
Ne o/ Tema ypoka Konrpoasnbie | IlpakTudeckue bp
Bcero o0pa3oBaTeJIbHbIE
padoTsI padoThI
pecypcsbl
bu6mnorexa IIOK
1 buonorus B cucreMe Hayk 1 https ://m.edso0.ru/863e6122
https ://m.edso00.ru/863e632a
MeTo/ bl TO3HAHUS )KUBOU TTPUPOJIBI.
5 [Tpakruueckas pabota Ne 1 1 05 bubmmnoreka LIOK
«Vcrionp30BaHuE PA3TUYHBIX METOI0B MTPU ' https ://m.edso0.ru/863e6122
M3YYCHHH OMOJOTHYECKU X 00 BEKTOB »
3 buonornueckre cucTeMsl, MPOIECCH 1 UX 1 bubanorexa [IOK
U3yUYCHHE https ://m.edso0.ru/863e6564
4 XuMHYECKU# cocTaB KieTkd. Boma u 1 bubmnorexa IIOK
MUHEPATILHBIE COIN https://m.edsoo.ru/863e674e
bu6munorexa IIOK
5 benku. CoctaB u CTpoeHHE OCITKOB 1 https //m.edso0.ru/863e6b72
depMeHTh — OMOJOTHYECKUE
kaTanu3aTopsl. Jlaboparopuas padorta Ne 1
6 «/3yueHne KaTaJIuTHYeCKONH aKTUBHOCTH 1 0.5 bubmorera [JOK
y ' https //m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMuIa3bl UIU
KaTajasbl )»
bubnunorexa IIOK
! YresoneL. Jlumup: . https //m.edso0.ru/863e6870
bubmnorexa IIOK
8 Hywrennossie kucnorel. AT® 1 https //m.edso0.ru/863e6d5¢c
9 HcTopus 1 METOIbI U3yUEHHUS KIETKH. 1 bubanorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Kinerounas teopus

https://m.edso0.ru/863e6e88

10 KreTka xak memocTHas )KUBast CHCTEMa
CTpoeHuHE 3 yKapUOTHUECKON KICTKH.
Jlaboparopnas padora Ne 2 «M3yueHue
CT oelimﬂ FI)UICT(E)K aCTEHUI mnzgmmx Bubmuorera HOK
11 p 5 5 Ii ’ ’ 0.5 https ://m.edso0.ru/863e6ff0
TPHDOB I DAKTCPHH MO MITKPOCKOTIOM Ha https://m.edsoo0.ru/863e716¢c
TOTOBBIX MU KpOIperaparax u ux
OITMCAHHEY
bubnunoreka IIOK
12 Obmen BemecTs mim MeTabomsm https://m.edso0.ru/863e766¢
bubnunorexa IIOK
13 Potocuntes. XemocuuTes https://m.edsoo.ru/863e7c98
. bu6muotexa LIOK
14 JuepreTHeckuii 0omen https://m.edsoo.ru/863e7aae
Ku3HeHHBIN HUKI KIeTKA. JlelIenne
.M . J1ab o Ne 3
15| HaGmonene wirosm b xreria ronska 05 | Bumorem LOK
A ' https ://m.edso0.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKPOIIp errapaTax
16 buocunres 6enka. Peakius matpudHoro bubnmnorexa [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bubnunoreka IIOK
17 Tpancsmus — bnocuntes bernka https ://m.eds00.ru/863e796e
bubnunoreka IIOK
18 HexneTounbie GopMbl )KU3HU — BUPYCHI https //m.eds00.ru/8637540
bubnunorexa IIOK
19 @DopMBbI pa3MHOKEHHUS OPTAaHU3MOB https //m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubnunorexa IIOK

https ://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue U pa3BUTHE TOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHas pabora Ne

bubmnorexa IIOK

2 4 «M3ydeHune cTpOeHNUs OJIOBBIX KIETOK Ha 05 https //m.edso0.ru/863e81b6
TOTOBBIX MU KPOIIp eraparax»
22 NHauBU1yaaIbHO € Pa3BUTHE OPraHU3MOB buommorexa LIOK
https ://m.edso0.ru/863e8436
23 I'eHeTnKa — HayKa 0 HACIEICTBEHHOCTH U bu6muotexa LIOK
U3MEHYHUBOCTHU https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTHU HACIEOBAHHUS bubnmnorexa LIOK
npu3HaKoB. MOHOTUOPHAHOE CKpEIMBaHUE https //m.edso0.ru/863e8878
o5 JurnbpuaHoe ckpeupBaHue. 3aKoH bu6muoteka [IOK
HE3aBHCHMOTO HaCJIeI0BAaHUS TPU3HAKOB https://m.edso0.ru/863e89a4
CuenieHHOe HacIeI0BaHNEe TPU3HAKOB.
JlaGoparopHas pabora Ne 5 «3yuenue
26 pe3yniTaTI())B MOpHOFI/I6pI/I,Z[HOFO qu 0.5 bubmorexa LHOK
https://m.edso0.ru/863e8c60
JTUTHOPHUIHOTO CKPEIIUBAHUS Y APO30 PHIIBI
Ha TOTOBBIX MUKpOIIperapaTax»
I'enetnka nmona. HacrnenoBanue npu3HakoB, bubmunoreka [IOK
27
CIEIUICHHEBIX C II0JIOM https ://m.edso0.ru/863e8c60
N3menunBocth. Henacnencrsennas
n3MeHuuBOCTh. Jlaboparopuas padora Ne 6.
N3yuenue Mo i1 1 KallMOHHOM bubmuoteka [IOK
28 0.5
W3MEHYMBOCTH, TOCTPOEHUE https://m.edsoo.ru/863e8efe
BApUAIMOHHOTO Psfia U BapHaIllMOHHOMN
KpUBOM »
HacnencrBenHast u3SMEHUYHUBOCTb.
29 JlaGoparopHas pabota Ne 7. « AHanu3 05 bubmuoteka [IOK
MYTalHUi y AP030 PUIIBI HA TOTOBBIX https //m.edsoo.ru/863e8efe
MUKPOIIp eTrapaTax
30 I'eneTnka yemoBeka bubmnorexa IIOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

https://m.edso0.ru/863e8d78

[Tpomexkyrounas arrectaimus. Pe3epBHbIit
ypok. O6o0meHue no reme

31 «HacnencTBeHHOCTh M U3MEHUYHUBOCTh L
OpPTraHU3MOB »
32 Cenexius Kak HayKa U POIIECC 1 EH@HOTGM LOK
ttps://m.edsoo.ru/863e9214
33 MeTo/ibl U JOCTUXKEHHUS CEIEKIINU PACTEHUMN 1 bubnuoreka [IOK
Y JKUBOTHBIX https //m.edsoo.ru/863e9214
34
35 buorexHonorus kak oTpaciab MPOU3BOACTBA 1 bubmmorexa HOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 34



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

11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoxa Konrpoasnsie | Ilpakruyeckue tppoBLIe
Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ N3ydCHUS 1 Bubmzorexa LJOK
https //m.edsoo.ru/863ea20e
5 Hctopus pa3BuTHs IpeICTaBICHUN 00 1 bubmmnorexa [IOK
HBOJIIOIUHU https //m.edso0.ru/863e9570
bubmnorexa IIOK
3 Mitipooosowis 1 https //m.edsoo.ru/863e9cle
[omynsAnus kak aneMeHTapHas eMHUIA
4 BH/1a U HBomoIMU. JlabopaTopHas pabora 1 05 bubmmoreka [IOK
Ne 1 «CpaBHeHMEe BUIOB 110 ' https //m.edso00.ru/863e99c 6
MOp (poJIOTHUECKOMY KPUTEPHIO»
5 JBUXKyIM € CUITBI (3JIEMEHTapHbIE (PaKTOPHI) 1 bubmuoreka IOK
IBOJIIOIUHU https://m.edsoo0.ru/863e9da4
. bubnnoreka LIOK
6 EctectBeHHBII 0TOOp 1 €10 GOpPMBI 1 https //m.e dSO(I)_.Iru 196389ed0
Pe3ynbrarsl 3BONIOLUNA
IPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuoreka LIOK
Ne 2 «Onucanue npucnocodIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ O THOCUTEIBHOTO
Xapakrepa
8 HanpasneHus u myru MakpO3BOJIIOLHAH 1 bronuorexa LIOK

https ://m.edso00.ru/863e9c1e



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

HeoGpatumocTs 3BOTOIIUN

Uctopus xu3Hu Ha 3eMiIe B METObI €&

10
W3YYCHHS
1 ['MmoTe3sl MPOUCXOKIEHUS KU3HU Ha bubnmnorexa LIOK
3emie https ://m.edsoo.ru/863ea5a6
12 PasBuTuHe ku3HU HaA 3eMJIe 110 dpaM U bubmorexa [IOK
nepuoaaM https ://m.edsoo.ru/863eatbe
OcCHOBHBIE ATAIBI HBOTIOIUU
PacCTUTENHHOTO M )KHBOTHOTO MHpA. BuG 10K
nOIMoTEKA
13 [Mpakruueckas padora Ne 1 «HS?”‘ICHI/IG 0.5 https //m.edso0.ru/863ea8he
MCKOTIa€MBIX OCTAaTKOB PaCTECHUH U
’KMBOTHBIX B KOJUICKIIHSIX»
14 CoBpemMeHHasl cucTeMa OpraHu4ecKoro bubmmorexa [IOK
MHUpa https://m.edsoo.ru/863ea48e
bub OK
15 DBOIIONMS YeTIOBEKa (AHTPOMOTEHE3) htI:sz?/I//Irz.T:cﬁJ(])_.Iru /86363C2¢
16 JBuxyume cuiibl (PpakTopsl) buGnuotexa [IOK
aHTpOTMOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMU HBOJIOLNYU YEIOBEKA
UYenoBeueckre pachl U MIPUPOIHBIC bubmoreka [IOK
18 .
aJanTalyy YeloBeKa https://m.edsoo.ru/863eaea?
PesepBHbIit ypok. O6001IEHE TTO TEME
19 «BO3HUKHOBEHNE U pa3BUTHE KU 3HU HA
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl OOMTaHHS M IKOJIOTUY ECKHE bubmoreka [IOK
(baxropsl https ://m.edsoo.ru/863eafec
22 Abunotndeckue daxtopsl. JlaboparopHas 0.5 bubmorexa [IOK



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

pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAaCTEHUN U3 Pa3HBIX MECT
obOutanus». Jlaboparopnas pabora Ne 4.
«BnusHUE cBETa HAa POCT U Pa3BUTHE
YepeH KOB KOJIeycar

https //m.edso0.ru/863eb10e

23 buotnueckue axkropsl bubmorexa [IOK
p https://m.edso0.ru/863eh348
DKOJIOTUYECKUE XaPAKTEPUCTH KU
24 nonyssiiun. [Ipakrudeckast padora Ne 2 05
«IIoacY€T MIOTHOCTH MO YIALUNA Pa3HbIX '
BUJIOB PACTEHUI»
Bbubnuorexa IIOK
25 CoobmecTBa OpraHM3MOB — OHOIIEHO3 hittps 7/m.edso0.ru/863ebA6a
bubmunorexa LIOK
26 DKOJIOTHYECKUE CUCTEMBbI (3KOCHCTEMBI) https 7/m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTEIH S KOCUCTEMBI.
97 5 Croii bubmnorexa IIOK
KOJOTHHICCIHC TIHPaMHp!. L-BOHCTRA https://m.edsoo.ru/863eb5fa
sxocucreM. Cykieccus
28 [IpupoaHbIe 2 KOCUCTEMBI
29 AHTPOIIOTCHHBIE I KOCUCTE MBI
30 buocdepa — rmobanpHas SKOCHCTEMA bubmuotexka [IOK
3emiun https //m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnorexa HOK
ouocdepsl https //m.eds00.ru/863ebd 16
32 YenoseuecTBo B Ouocdepe 3emin
33 CocymiecTBOBaHHE MPUPOIBI U bubnuoreka LIOK
YeJI0BEUECTBA https ///m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O00011IEHNE TEMBI
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https://m.edsoo.ru/863eba1e

«COO6IHCCTB3 H O KOJIOTHUYCCKUEC CUCTCMBI»

OBUIEE KOJIMYECTBO YACOB IIO IIPOTPAMME
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YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIS1 YYEHUKA

* buosorus, 10 knace/ [aceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M3natenscTBoO
«IIpocsemenue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A. A., PyoiioB A.M. u
npyrue /Ilog pen. [laceunuka B.B., AkiimonepHoe o0miectBo «M3aarenscTBo
«IIpocsemieHue»

YueonukB.B. [Taceunuk, A.A. Kamenckuii, A.M. Py6nos, I'.I'. [1Igeros, 3.1
I"anmonrok buonorus

10 xmace yue6. a1 o01ieo0pa3oBaTebHBIX OpraHU3alnii: 0a30BbIA YPOBEHb. -
M.: IIpocsemienue,

2020.

YueonukB.B. [Taceunuk, A.A. Kamenckuii, A.M. Pybnos, I'.I". [1Isenios, 3.T".
I"anmonrok buonorus

11 xknace y4e6. Ay o01ieo0pa3oBaTelbHBIX OpraHU3aluii: 0a30BbIN YPOBEHb. -
M.: IIpocsemienue,

2021.

a TaKkKe METOJANYECKUX MOCOOUMN JIS YIUTETIS :

1) B.B. [laceunuk «BBenenue B 0011yt0 OMOJOTHIO U SKOJIOTHIO. 9 KIacey:
Temaruueckoe U MOypoyHOE
TTaHupoBaHue K yueoOnuky — M.: JIpoda, 2023;

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1) B.B. ITaceunuk «BBenenue B 001Iyt0 OMOJIOTHIO U SKOJIOTHIO. 9 KITaccy:
TemaTnueckoe U MoypouHOe

IUTaHUpOBaHK e K yueOHUKY — M. : [lpoda, 2012;

2) COOpHUK HOpMAaTUBHBIX JOKyMeHTOB. buosorus / Coct. 9./1. JIHenpos,
A.T'. ApkanweB. M.: Jlpoda, 2006;

JOTIOJTHUTEIBHOW JIUTEPATyPbI ISl YUUTEIS :

1) barye A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buonorus: bonbmoi
CIIPABOYHMK ISl HIKOJIbHUKOB U

noctynatonux B BY3s1. M. Jlpoda, 2004;

2) bonraposa M.B. Coopnuk 3aaa4 no OOmmieit 6uooruu J1jisi TOCTYHAIOIIMX B
BY3s1. M.: «OHukc 21 Bex»

«Mup u obpazoBanuey, 2005;

3) Koznosa T.A., Kymuenko B.C. buonorus B Tabmmiax 6-11 kimaccsr:
CnpaBounoe nocooue. M.: JIpoda, 2002;

4) Jlepuep I'.1. O6mas 6uonorus. [loypouHsie TecThl U 3aanusi. M.:
«AxBapuym», 2007;

5) llumenos A.B., [lumenosa U. H. buonorus. Jlunaktuaeckue Marepuabl K



pazaeny «O0611as 6uosiorus». M.:

«M3parensctBo HII DHACY, 2004;

6) Pedbposa JI.B., I[Ipoxoposa E.B. AktuBHBIE POpPMBI U METOIBI 00YUYEHUS
ouonorun. M.: Ilpocsemenue, 1997;

7) ®pocun B.H., CuBornazos B.W. ['oToBuMCs Kk enuHOMY

rocyAapcTBEHHOMY dKk3aMeHy: OOmas 6uonorus. —
M.: JIpoda, 2013. -216 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
http//bio.1september,ru — razera «buonorus» - npuaokKeHue K « 1 ceHTIOps»
WWW.Di0.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH
www.edi0S.ru — Dioc — HEeHTp AMCTAHIUOHHOTO 00pa30BaHMUs
www.km.ru/education - yueOHbIe MaTepHualIbl U CI0BapH Ha caiite « Kupuit u
Me o nuii»
Peaym3anus 1aHHOM MpPOrpaMMbl €CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH
peaycMaTpuBacT MCIOJb30BaHUE OOOpYNOBaHUS, CPEACTB OOydeHUs u
Boctiutanusi llentpa «Touka poctay. LludpoBas nadopaTopusi Mo XUMHH
(yuennueckasi), ToBapublii 3HaK: «Apxumen», Tunm mnojab3oBaTeNs:
O6yuatommmiics [IpenmeTtHas o6macTs: Xumus
OOGecneunBaeT BBINOJHEHUE JIAOOPATOPHBIX PadOT MO XMMHHM Ha YpOKax B
OCHOBHOM IIKOJIE M INPOEKTHOMCCIEA0BATEIbCKOW EATEIbHOCTH YYalllMXCs
becnipoBOgHON MyJIBTUAATYUK 10 XMMUH, BCTPOCHHBIC JaTYUKH, IIT. 6

Tun paruukos: JlaTuuk ypoBHa PH, JlaTunk 3eKTpuyecKor MpoBOAUMOCTH,

JlaTauk Temneparypbl uccaenyeMon cpensl, Jarauk-konopumerp, Jatank
TEMIIEpaTypsl TEpMONAPHBIH, JlaTuuK TeMIlepaTypbl OKPYXKarOLLEH Cpebl.
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