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IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEICIICHUSI TIOAXO0J0B K (POPMHUPOBAHUIO COIEPKAHUS yUeOHOTO MpeaMeTa
«buonorus» cocraBuiu: KoHuenTtyaibHble TnonoxeHus DI'OC COO o
B3aMMOOOYCJIOBJICHHOCTH  II€JIe, COIepXaHus, pPe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIUX TEsIX U
MPUHLNNAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpa3oBanus B Poccuiickoit denepanum, a TakXkKe TOJOXKECHHUSI O
crenuduke Ouonoruu, €€ 3HaYCHUU B NMO3HAHUU KMBOW MPUPOBI U 00CCIICUECHUN
CYILIECTBOBaHMsI 4eJIOBeUeCKoro ooOmiectBa. ComacHO Ha3BAHHBIM MOJIOKEHUSM,
OTIPE/ICIICHBl OCHOBHBIEC (DYHKITMH MPOTPAMMEI TI0O OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6mosnoruu Aa€T MpeACTaBICHHE O TENsIX, 00 00IIel cTparerun
oOyueHHs, BOCIMUTAHUA W Pa3BUTHS OOYYaAIOIMIUXCS CPEICTBAMH Y4eOHOTO
npeaMera «buonorus», onpezenser 00g3areIbHOE NPEIMETHOE COJIEP)KAHKE, €T0
CTPYKTYpYy, pacmpeleieHue 1o pasaejaM U TeMaM, PEeKOMEHIYeMYIO
MOCEA0BATEIbHOCTh U3yUYEeHUSI YUeOHOTrO MaTepuaia ¢ y4éToM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH 00pa30BaTEIHHOTO TMPOIECcCa, BO3PACTHBIX
ocoOeHHOCTEeN 00yUaroIuxcs.

B mporpamme 1o OMONOrMM TakKe YUWUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM W MPEIMETHBIM pe3yJibTaTaM
oOyueHns B (OPMHUPOBAHWM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOU
JEeATENBbHOCTH/YUEOHBIX JCHUCTBUN O0OydYalomUXCsl MO OCBOEHHUIO COJCPKaHUS
OHOJIOTUYECKOTO0 00pa30BaHUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIii ypOBEHB) peaaIn30BaH
NPUHIMI MPEEMCTBEHHOCTH B H3y4Y€HUM Ouonoruu, Omarogapss 4yeMy B HeEl
MPOCMATPUBAETCS HANpPABICHHOCTh HA pPa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMHUpOBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, IKOJIOTMUYECKOTO MBIIUICHHUS, PEACTABICHUI O 3I0pOBOM
oOpa3e >XM3HU M OEpeKHbIM OTHOILIEHHEM K OKpY’Kalollleld MPUPOAHOU Cpere.
[TosTomMy Hapsany ¢ u3ydeHueM OOIIeOUOTOTUYECKUX TEOPUd, a TaKKe 3HAHUM O
CTPOEHUU KUBBIX CHCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe IO OUOJIOTHH YJEJICHO BHUMAHHE HCIOJIH30BAHUIO
MOJIYYeHHBIX 3HAHWM B IMOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 33]a4, B
TOM 4YHUCJE: NPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUM YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
11e7€CO00Pa3HOTO MOBEJACHUS B OKPYXKAIOIIEH TPUPOTHON Cpelie, aHATN3a BIUSHUS
XO3SIMCTBEHHOM  JIEATEIbHOCTH YEJOBEKa Ha COCTOSHUE TMPUPOJHBIX U
HMCKYCCTBEHHBIX IKOCHUCTEM. YCWICHUE BHUMAHUS K MPUKIATHON HANPaBICHHOCTH
y4yeOHoro npeamera «bruosiorus» mpoJuKTOBaHO HEOOXOIUMOCThIO 00ECIICUEHUS



YCJIOBUM NIJIsl PEIICHMs] OJJHOM M3 aKTyalbHBIX 3aJ]lad IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoOTOpas mpeanojaraer (OpMHpOBaHUME Yy  OOydarouuxcs
CIOCOOHOCTH aJanTHPOBATbCA K M3MEHEHHUAM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpemHero o0Imiero oOpa3oBaHMs 3aHMMAeT Ba)KHOE
Mecto. OHa oOecrieunBaeT (QOPMUPOBAHHE y OOYHAIOMIMXCS MPEICTABICHUN O
HAy4YHON KapTHMHE MHpa, pacUIupseT M 0000ImaeT 3HaAHHUS O KUBOH mpupone, eé
OTJIMYUTENBHBIX NPU3HAKAX — YPOBHEBOW OpraHMW3alMHd W 3BOJIIOLUHU, CO3MAET
yCIIOBUSL  JUIsl:  TIO3HAHHWSI  3aKOHOB  JKUBOM  MPUPOABI,  (POPMHPOBAHHS
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHoro obpasa
KU3HU, SKOJIOTMYECKOTO MBIILJIEHHUS, IEGHHOCTHOTO OTHOIICHUS K KMBOM MPHUPOJIE
Y YEJIOBEKY.

Bonbioe 3HaueHre OMOMOTHSI UMEET TaKKe JUIS PEIICHUsI BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  33/Ja4  CpelHero  oOmiero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuatomuxcs. M3ydyenue Ouonornu odecrieurnBaeT ycloBUs Uisi (POpMUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHMKAIMOHHBIX ¥  HUHQOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKONW KYIBTYpHI, CIIOCOOCTBYET HHTETPAlMU OHMOJOTHUYECKHX 3HAHUU C
NPEICTABICHUAMU U3 JIPYTHX y4€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. Ha3BanHble MONIOKEHUS O MPEIHA3HAYCHUN yUeOHOTrO IpeaMeTa
«buonorusi» CoOCTaBUIM OCHOBY JUIS OIpeNeNeHUs IMOIXOA0B K OTOOpy H
CTPYKTYPHUPOBAaHHIO €r0 COACpXKaHWs, MPEACTAaBICHHOTO B TMpOrpamMme T0
ouonoruu.

Ot60p comepkanusi yuebHoro mpeamera «buomorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMUI KyJIbTypoCcOOOpa3HOro MOAXOAa, B COOTBETCTBHH C
KOTOPBIM 0Oy4aroluecs: JOKHBI OCBOWUTH 3HAHUS W YMEHHUS, 3HAYMMbIC IS
dbopmupoBaHus 0OIEH KyIbTYphl, OIpPEACISIONINE aJleKBaTHOE IOBEJCHUE
YeJioBeKa B OKpYKalollled MPUPOAHOM cpese, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeckoil aesrenpbHOoCcTH. Ocob00€e MeCTO B 3TOW cHUCTEME 3HAHMIA
3aHHUMAIOT AJIEMEHTHI COJIEpKaHusl, KOTOpPBIE CIIy>KaT OCHOBOM JUIsl (POPMUPOBAaHUS
MPEICTAaBICHU O COBPEMEHHON €eCTeCTBEHHO-HAyyHOH KapTUHE MHpa U
[IEHHOCTHBIX  OPUEHTAIMSIX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHU3AIUU
Oouonornyeckoro 0Opa3oBaHMsL.

CTpykTypupoBaHue coaep)KaHus YyduyeOHOro marepuaja B IPOrpaMMe II0
OMOJIOTUM OCYHIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS] 3HAHUM 00
OTIMYUTEILHBIX OCOOEHHOCTSAX >KMBOW MPHPOJBI, O €€ YPOBHEBOU OpraHU3aIlu 1
ABOJIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydueOHOTO mpeamera «bruomorus»
BBIJICTICHBI CIICAYIOLIUE CofepKarenbHble JUHUM: «buonorus xak Hayka. Metossl
HAy4HOT'0 MO3HaHUA», «KieTka kak 6uonoruueckas cucremay, «OpraHusm Kax



Oouonoruyeckas cucreMa», «Cuctema 1 MHOrooopasue OpraHuueckoro Mupay,
«IBOIIOIUS )KUBOU MPUPOBDY, « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.
ens uzydenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIaJICHUE

OoOyJalomuMHCST ~ 3HAHUSMH O  CTPYKTypHO-(YHKITMOHATHHOU
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra W MPUOOPETeHHE YMEHUM

UCIOJIb30BATh ATU 3HAHUS JIJISl TPAMOTHBIX JIEMCTBUI B OTHOIIIEHUH OObEKTOB
’KUBOH TIPUPOJIBI M PEIIICHUS PA3TMYHBIX KU3HCHHBIX TIPOOJICM.

JlocTmkeHue menu u3ydeHus: ydebHoro npeamera «buomorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBACTCS PEIICHUEM CIISNYIOINX 3a7ayu:

OCBOCHHE OOYYaIOIMUMHUCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPHSIX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIIY)KAIIUX OCHOBOM
wist (GOPMHUPOBAHUS MPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METOJIaX HAyYHOTO TO3HAHUS, CTPOCHHUH, MHOTOOOpPa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AIUU, BBIIAIOIINXCS OTKPBITUSIX M COBPEMEHHBIX
MCCJIeIOBAaHUAX B OMOJIOTHY;

dbopMupoBanue y oOydaroImUXCsl MO3HABATEIbHBIX, WHTEIUICKTYalIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIECCe aHajIM3a JaHHBIX O IMYTAX pPa3BUTHSI B
OWOJIOTUY HAyYHBIX B3IVISIIOB, WACH W TOAXOJOB K W3YYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3AIlNH;

CTAQHOBJICHHE Yy OOydJarommxcsi OOIell KylIbTypbl, (QYHKIIMOHAIBLHON
IPaMOTHOCTH, pa3BUTUE YMEHUIN OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KaIOIIETO
MHpa WBOH TPHUPOABI HA OCHOBAaHWUW 3HAHWW W OIBITA, IMOJTYYEHHBIX IIPH
W3y4YeHUU OUOJIOTUH;

dbopMupoBaHue y OOy4alOmUXCS YMEHUW WLIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JIEATETbHOCTH YENOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUM U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOCKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YCIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOAMMOCTH OCPEKHOTO OTHOIIEHUS K HEH, COOTIONCHUS STUYECKIX
HOPM TP MPOBEJICHUU OMOJIOTUIECKUX UCCIIECIOBAHU;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs TOBBINICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYPHI, I (DOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOW KU3HU TSI
OIICHKH TOCIIEACTBUN CBOCH JEATEIHHOCTH MO OTHOIIEHUIO K OKPYKAIOIIEH cperie,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHME W COOMIOJACHUE Mep MPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpeanero oOiiero oOpa3oBaHusi «buonorus», u3ydaemass Ha
0a30BOM YpOBHE, SIBISICTCS OOSI3aTCIBHBIM YYEOHBIM TIPEIMETOM, BXOISIINM B
coCTaB IIpenMeTHOM obOnacTn « ECTeCTBeHHO-HAyYHBIC TTPEIMETHD.



JIi1st u3ydeHuss OMoJIoTHH Ha 0a30BOM YPOBHE CPEIHETO OOIIETo 00pa3oBaHuUs
orBoauTcsa 68 dacoB: B 10 kmacce — 34 yaca (1 gac B Hexenro), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKaMu, (puiocoduei, STUKOW, ICTETUKON U IPABOM.
Pose Ouonoruu B popMUpOBAHUM COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKIX HaYK.

Metonpl no3HaHUA KUBOM MpUpOAbI (HAOIIONEHNE, SKCIIEPUMEHT, OMTUCaHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHUE, CTATUCTUYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetsi: Y. {apBun, I. Mennens, H. K. Konbios, [x. Yorcon u @. Kpuk.
Tabmuibl U cxembl: «MeTo/Ibl TTO3HAHUS KUBOU MIPUPOJIBI.
JlaGoparopHble M IPaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHHME pa3IWYHBIX METONOB MpHU
U3yYEHUU OMOIOTHUYECKUX OOBEKTOBY.
Tema 2. ’KuBble cUCTEeMbI U HX OPTraHU3aIUA.

Kusbie cuctembl (OMOCHUCTEMBI) KakK MpeaMeT uzydeHus ononoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue. YpOBHU OpraHU3aIuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, MOMYISLHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTCOEHOTHIECKHI ), OMOC(EPHBIA.

JdeMmoHcTpanuu:

Tabnuip! u cxembl: «OCHOBHBIC TIPU3HAKH JKU3HWY, « YPOBHH OpPTaHU3AIUU
YKABOU IIPUPOIBDY.
O6opynosanue: Mmozaesb Mosekynsl JIHK.

Tema 3. XuMH4eCKHUil COCTAB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAaB KJIETKH. XUMHYECKHE DJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTHI. Boga u MuHEpabHbIEC BEIIESCTBA.

OyHKIMA BOALI W MHUHEpAJIbHBIX BellecTB B KieTke. llomnepkanue
OCMOTHYECKOI0 OajiaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezameHnmble U 3aMEHUMbIE aMHUHOKHUCIIOTHl. AMUHOKHCIIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~O€NIKOBOW MoOJIeKynbl (TIepBUYHAs, BTOpPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHE CBOWMCTBa OeyikoB. buonmorudeckue
(GyHKUIMU OEJIKOB.



depMeHThI — Ouosornueckue karainuzatopsl. CTpoeHue hepMeHTa: akKTUBHBIN
HeHTp, cyOctpatHas cnenupuyHocTh. Kodepmentsl. Buramunbl. Ominuus
(epMEHTOB OT HEOPIAHUYECKUX KaTaJIU3aTOPOB.

VYreBoabl: MOHOCaxapuabl (III0K03a, pubo3a U Je30Kcuprubo03a), Arucaxapu bl
(caxapos3a, JakTo3a) W ModMcaxapuabl (Kpaxmaj, T[JUKOTEH, IEeJITI0I03a).
buonoruyeckue QpyHKIMH YIIIEBOIOB.

Jlunuael:  tpurmuuepuabl, Gocoaunuabl, crepouabl. [ HUAPOPUIBHO-
ruapopoOHble  cBOMCTBA. buonormueckne QyHkuuun aunuaoB. CpaBHeHHe
YIJIEBO/IOB, OCJIKOB U JIUMIUOB KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoeie kucnorel: JIHK u PHK. Hyxneoruasr — MoHOMEpSHI
HyKJIenHOBBIX KucnoT. Ctpoenue u pynkumuu JJHK. Ctpoenue u gynkmuun PHK.
Bunasl PHK. AT®: crpoenune u GyHKIIUH.

[{utonorusa — Hayka o kieTke. Kiierounas teopus — npuMep B3aUMOJIECUCTBUS
uae 1 pakToB B HAYYHOM MMO3HAHUU. MeETObl U3yUEHUS KIETKH.

Knerka xak nenocrHas sxuBas cuctema. OO0mme Npu3Haky KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynbl JIHK kak reHernmueckuil ammapar, cucTema
CUHTe3a OeJika.

Tunbl KJIETOK: 3yKapuoTHueckass W Mpokapuotudeckas. OcoOEeHHOCTH
CTPOEHHsI MpOoKapuoTHUecKol KieTku. Knerounas crenka Oaktepuil. CtpoeHue
AYKapUOTHYECKOM KJIETKH. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KMBOTHOM U
IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢ysukuuu. Ilnasmarnyeckass MemOpana, €€ cBoiicTBa u (pyHkuuu. [{utonnasma u eé
opranouapl. OgHomemOpaHHbie opraHouansl kietku: OIIC, anmapar [onbmxw,
m30coMbl.  [lolyaBTOHOMHBIE OpraHOWJbBI KIETKH: MHUTOXOHJPHM, IUIACTH]IBI.
[IpoucxoxkaeHre MUTOXOHApUA M TiacTuA. Buasl mnactua. HememOpanHbie
OpraHOMJIbl KIJIETKH: pPUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KTyTUKH. ODYHKIUHA OPraHOUAO0B KJIETKU. BKiIroueHus.

SAnpo — perynsatopHblil neHTp kieTku. CTpoeHue sanpa: saepHas o00J0uKa,
KapuoIuiasma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIIETKE.

JlemoHcTpanuu:

IToprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. lllnennen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOEY.

Tabnuer u cxemsr: «Ilepuonnyeckas TabauIa XUMUYECKUX HIIEMEHTOB,

«CTpoeHne MOJIEKYIbl BONbI», «brocunTes 6enka», « CTpoeHne MOJIEKYIIbI OeTKay,
«Ctpoenue pepmentar, «Hyknennonsie kucnotel. JJHK», «CTpoeHne MOJIEKYIbI



ATD», «CTpoeHHe 3yKapuoTUIECKON KIeTKn», « CTpOCHUE KUBOTHOU KIIETKI,
«CTpoeHne pacTUTENbHON KIETKI», « CTpOCHHE MPOKAPUOTUYECKON KIETKN,
«CTpoeHue sazipa KIeTKN», « YIIICBOIbI, «JIMIUIbI.

OOopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpPYIOBaHHME [JIsi TIPOBEICHUS
HAOMIOZICHUH, W3MEpPEHUI, DKCIEPUMEHTOB, MHUKPOMpEnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX M OAKTEpUATIbHBIX KIIETOK.

JlaGopaTropHble M NPaKTH4YeCKUE PA0OTHI:

JlaGoparopnass pabora Ne 1. «l3ydyeHume KaTaJIMTHYECKON aKTHBHOCTHU
bepMeHTOB (Ha TPUMEPE aMUJIA3bl WIIH KaTalla3bl).

JlaGoparopnasi pabora Ne 2. «M3yueHue CTPOEHHSI KIETOK pPACTEHUH,
KUBOTHBIX W OaKTEpUi IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOTpEnaparax U Mx
OTIHCaHHE.

Tema 4. ’KKuzHenessiTeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi METa0O0IU3M. ACCUMIIIALINS (TUTACTUYECKUN OOMEH) U
JUCCUMWIISIIUS  (HEPreTUUecCKuid OOMEH) — JBE CTOPOHBI €IUHOro Mpolecca
MeTabonu3Ma. Pojb 3aKOHOB COXpaHEHHS BEIIECTB M JHEPTUM B TOHUMAaHUU
MeTadou3ma.

Tumbl oOMeHa BemecTB: aBTOTPO(HBIN U TeTepoTpodHbIil. Ponb pepMeHTOB B
oOMeHe BEeIlECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl  (orocuHTe3za. Peakiuu
dotocunTeza. pdekTuBHOCTh HOoTOCHHTE3a. 3HaUYEHUE (POTOCUHTE3A JJISl )KU3HU
Ha 3emsie. BiausiHue ycioBmii cpefsl Ha OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUS €TO
MPOIYKTUBHOCTHU Y KYJbTYPHBIX pAaCTCHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIINe OakTepuu. 3HAU€HUE XEMOCHHTE3a st
KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMEeH B KJeTKe. PaciiieryieHre BElIeCTB, BBIJCICHHUE U
AKKyYMYJMPOBAHHUE YHEPTUU B KJIETKE. DTalbl SHEPTeTUUECKOTO oOMeHa. [ Tukonms.
bpoxxenne u ero Buuabl. KuciopomHoe OKUCIEHUE, WA KIETOYHOE JbIXaHHE.
OxkucnutensHoe dhochopunupoBanue. IHPEKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu wmarpuyHoro cuHTre3a. lenernueckas wuHpopmauus u JIHK.
Peanuzanms renetnueckodt wmHpOpManuu B KiIeTKe. [C€HETHYECKHMA KOA W €ro
cBoiicTBa. Tpanckpunius — marpuunblii cuare3 PHK. Tpancnsius — GuocunTes
Oenka. Orambl TpaHcisuu. KoaupoBanue amuHOKHCHIOT. Ponb pubocom B
OouocuHTe3e Oeka.

Hekinerounsie ¢popMmbl ku3Hu — BUpychl. Mctopust oTkpsiTus Bupycos (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3sHu pacreHuidd, KUBOTHBIX U YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynoneduiura gyenoreka (BY) — Bo3oyaurens CITM Ia.



OOparHasi ~ TpaHCKpUIIUs, peBepraza MW  uHTerpaza. IlpodumakTuka
pacrpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

IToprpetsr: H. K. Konbnos, . . UBanosckui, K. A. Tumupsses.

Tabmump! u cxembr: « Tumel mutanusy, «MeTtabonusm», « MUTOXOHIPHS,
«JHepreTudeckuit ooMeH», «Xoporact», «Dorocunresy, «Ctpoenue JJHK»,
«Ctpoenue u GpyHKIHOHUPOBaHUE reHay, «CuHte3 O6enkay», « eHeTudeckuii Komy,
«Bupyce», «bakrepuodarm», «Ctpoenne u xxu3HeHHbIN 1uki Bupyca CITN/a,
O0akrepuodaray, «Perumkanus JJHK».

ObopynoBanue: Mmonenu-anuinkanuu « yasoenune JJHK u Tpanckpunmms,
«buocuntes 6enkay, «CtpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMEe M MHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii UKk, Wik SKU3HEHHBIM MUK KiIeTku. WHTepdaza u MHUTO3.
[Ipomeccrl, mportekaronue B uHTepdaze. Permmkarus — peakiusi MaTpudHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HAa0Op — KapUOTHII.
JIuniouaHeli W TAlUIOMJHBIA ~ XpPOMOCOMHBIE  HaOopbhl.  XpoOMaTHUJIbI.
[{uTomornyeckue OCHOBBI PA3MHOXKEHHSI M  HMHIAUBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue xnetkn — mMuto3. Craauu muroza. IIpoiecchl, npoucxoasume Ha
Pa3HbIX CTAIUSIX MUTO3a. BUOJOTMYECKNN CMBICI MUTO3A.

[Iporpammupyemasi rudesnb KJIETKH — aromnTo3.

dopmbI pa3MHOXKEHHSI OPTaHU3MOB: Oecriosioe M mojioBoe. Buasl Gecronoro
Pa3MHOXKEHHUSI: JIEJICHUE HAJBOE, I[OYKOBAHUE OJIHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOkKeHHe. MCKycCTBEHHOE KIIOHMPOBAHUE
OpraHu3MOB, €r0 3HAUYCHUE JIJIsI CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIUYHUS OT OECIIOIOTO.

Meiio3. Craaum wmeito3a. IIpoieccel, npoucxogsume Ha CTaausIX Meio3a.
IToBenenue xpomocom B wmenosze. Kpoccunrosep. buonorndeckuii cCMbICI U
3HAYEHHE MEN03a.

['ameTorene3 — mpoliecc 00pa3oBaHUS TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie >xene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHUE U Pa3BUTHUE TOJIOBBIX
KIIETOK — TaMmeT (CIepMmaro3ou]l, SMIeKJIeTKa) — CIepMaroreHe3 U OBOICHE3.
OcoOeHHOCTH CTpPOCHUS SIMIIEKIETOK U crepMaro3ouaoB. OTIUIOI0TBOpEHHE.
[TapTeHorenes.

WupuBuyanbHoe  pa3BUTHE (OHTOreHe3). OMOpHUOHAJIBHOE  PAa3BUTHE
(amMOpuorenes). Ortanbl AMOPUOHATBHOTO PA3BUTHS Yy MO3BOHOYHBIX >KWBOTHBIX:
npobneHue, racTpyisnus, opraHoreHes. IlocTtamOpuoHanmbHOE pasBuTHE. THIBI
MOCTAMOPHUOHATILHOTO Pa3BUTHS: MIPSAMOE, HEMPsSIMOe (JTMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CTOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSI: CTPOCHUE
CEMEHHM, CTaJ1u Pa3BUTHSL.

JlemoHcTpauu:

Tabmuibr u  cxembl: «®DOpMBI  pa3MHOXKEHHUSI OPTaHU3MOBY, «JIBoiiHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOXEHHUE
pactenuity, «Jlenenue knetku Oaxktepuit», «CTpO€HHE MOJOBBIX KIETOK,
«Ctpoenue xpomocombly, «Knetounsiit iukiny, «Pemukamusa JJHK», «Mutos»,
«Merno3s», «lIpsmoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 y MIIEKONUTAIOMINX U
4yesioBekay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MHKPOIpPENapaThl «CniepmMaro30u bl
MJICKOTIUTAIOIIETO», «SHIeKIeTka MIIEKONUTAMEero», «KapruoknHes B KieTKax
KOpPEIIKA JyKa», MAarHuTHAas MOJEb-allUInKalus «/leieHne KieTku», MOJENb
JIHK, monens meTadazHOM XpOMOCOMBL.

JlaGopaTropHble M NPaKTH4YECKUE PA0OTHI:

JlaGoparopnasi pabora Ne 3. «HabGmiomeHue muTo3a B KIETKaX KOHYHUKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIpEaparaxy.

JlaGoparopnass pabora Ne 4. «l3ydyeHue CTpOEHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpENaparax».

Tema 6. HacieacTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun renetuku. Mictopus pazButusa reHetuku. Pons nuronoruun
U 5MOpHOJIOTUH B CTAHOBJIECHUU TE€HETUKHU. BKilag poccHiickux H 3apyOesKHBIX
V4EHBIX B PpPa3BUTHE TEHETUKU. MeToabl TEHETUKH (TUOPUIOJOTHYECKUM,
LIUTOT€HETUYECKUM, MOJIEKYJIIpHO-TeHEeTUYeCKHil). (OCHOBHBIE TI'€HETHYECKUE
noHATHsA. [ eHeTnYecKass CUMBOJIMKA, UCIIOb3yeMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcCJEAOBaHUsl MPHU3HAKOB, yCTaHOBIEHHbIE I. Menaenem.
MoHorubpuaHoe CKpemuBaHUe. 3akOH eIuHooOpaszusi THOPUIOB MEPBOTO
nokosieHus. [IpaBuio nOMHUHUPOBAaHUSA. 3aKOH PACIIEIUICHUS TPU3HAKOB. ['unoresa
yuCTOTHI TameT. [1oJTHOe U HENnoTHOe TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCUMOIO  HacClelOBaHUs
npu3HakoB.  lluToreHeTHMuecKkue  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUS.
AHanuzupytoiee ckpenuBanne. Vcnoiab30BaHne aHATU3UPYIOIIETO CKPEIBaHUs
JUISL OTIpe/ieNICHUsI TeHOTHUIIA OCOOU.

CuermienHoe HacnenoBanue npusHakoB. Padora T. MopraHna no cuenjieHHOMY
HAacCJIeJOBaHUIO reHoB. Hapymenue cuemienns TeHOB B Pe3yJIbTaTe KPOCCHHIOBEPA.

XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. | €eHEeTHYECKUE KapThl.



I'enetuka mosa. XpoOMOCOMHOE OIpEAENEHUE Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. [OMOraMeTrHele M TreTreporaMeTHbie opraHusMbl. HacnegoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

N3menunBOoCTh. BHIbI N3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHASL.
Ponb  cpenpl B HEHACNEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTHKA
MoaU(UKAITMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psji U BapualimoHHas KpuBasl.
Hopma peakuuu npusHaka. KoauuecTBEeHHBIE M Kau€CTBEHHBIE MPU3HAKA M HX
HopMa peakiuu. CBoMCTBa MOAN(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TEHOTHNHYECKAs, W3MEHUYMBOCTh. KoMOWHATHBHas
W3MEHUMBOCTh. Melo3 W TMOJOBOM TMPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHUYMBOCTU. MyTalimoHHasi u3MeHYMBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUuurHbl MyTaluii. MyTtareHHubsie (GaKkTophbl.
3aKOH rOMOJIOTMYECKHX PSAIOB B HAaciIeAcTBeHHON n3MeHunBoctr H. . Basuiosa.

BresanepHast HaCIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenmoBeka. Kapuorun uemoBeka. OCHOBHBIE METONBI T€HETUKH
YeJIOBEKA: TCHEANOTHUCCKHM, OJIM3HECIIOBRIN, IIUTOTCHETUUCCKUM, OMOXMMHYCCKHIA,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE ONPEAEIIECHUE TE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MTOMOULIBIO
[M[[P-ananu3a. HacneacrBenHbsie 3a0oieBaHUs 4YeJIOBEKA: TEHHbIE OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue u reHeparuBHble MyTanuv. CTBOJIOBBIE KIETKH. [IpuHIMIIBI
3I0POBOTO 00pasa KU3HH, JUATHOCTUKH, TPO(PUIAKTHKN ¥ JICUECHUS TCHETHUICCKUX
Oone3Hell. MenuKo-reHeTUYeCKOe KOHCYJIBTUPOBAHUE. 3HAYCHHE MEIUIIMHCKON
TeHETUKHU B MIPEIOTBPAILICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHUI YelloBeKa.

JdeMoHcTpanuu:

IToptpetsl: I. Mengens, T. Mopran, I. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. . BaBuiios.

TaObmuuel o CXEMBI: «MoHorubpuaHoe CKpELMBAaHUE U ero
LIUTOTC€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpugHoe CKpeumBaHuey,
«uTonoruueckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBAHUS, «Meiio3y,

«B3anMoeCTBUE AJUICNIBHBIX TE€HOB», «lEHETMYeCKHe KapThl pAaCTCHUN,

KUBOTHBIX W 4YeloBeka», «leHeTnka mojia», «3aKOHOMEPHOCTH HACIIE€IOBaHUS,
CUEIJIEHHOTO ¢ mnosiom», «Kapuotumnbl dYenoBeka U KUBOTHBIX», «Buabl
M3MEHUMBOCTHY, «MonudukaimonHas W3MEHUHUBOCTH», «HacnemoBanue pesyc-
dakropay, «I'eHeTuka rpymni KpoBu», « MyTallMOHHAs U3MEHYUBOCTh.
OO6opynoBaHue: Mojenu-anIuinkanu  «MOHOTHOPUAHOE CKpELIMBAHUEY,

«Henonxnoe nomuHupoBaHue», «JluruOpuanoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MUKPOCKOTI M MHKporpenapar «Jlpo3zodunay (HopMa, MyTaliuu
(hopMBI KPBUIBEB M OKPACKH Telia), repOapuii «[ 0pox moceBHOMY.

JlaGopaTropHble M NPaKTH4YeCKUE PA0OTHI:

JlaGoparopnas padota Ne 5. «M3ydueHue pe3ynpTaToB MOHOTHOPHUIHOTO U
TUTHOPUIAHOTO CKPEIMBAHUA Y AP030(dUIIbl HA TOTOBBIX MUKpOTIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenue moaudukaimoOHHON U3MEHUHUBOCTH,
IIOCTPOECHME BAPUALIMOHHOTO PAZa U BAPUALIMOHHON KPUBONY.

Jlaboparopnas padora Ne 7. « AHanu3 MyTaluui y 1po30(Q bl Ha TOTOBBIX
MHUKpoOMpenaparax.

IIpaktueckas padbora Ne 2. «CocraBieHHe€ W aHAIU3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexkunsi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W TpoIecC. 3apOoxKIACHUE CENEKIMU U JTOMECTUKAIIUS.
VYyenune H. M. BaBuioBa o nieHTpax MpOUCXOXKICHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pactenuil. LleHTpbl MpOnCX0KAEHUS JOMAIIHUX )KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbI CENIeKITMU. MaccoBbIi U UHANBUIYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHHl W KUBOTHBIX. OuEHKa »KcTepbepa. bIn3kopoacTBEHHOE
ckpeuiuBanue — UHOpuauHr. Yucrasg nuHus. CKpellMBaHWE YHUCTBIX JIMHUM.
I'erepo3uc, unm rubpunHas cuwia. HeponcTBEHHOE CKpelMBaHUE — ayTOPWIMHI.
Otnanénnas rubpunuzanus u e€ ycrnexu. ICKycCTBEHHBIN MyTareHe3 U MoJydYeHHe
MOJIUILIONIOB. JIOCTUKEHNSI CENIEKINN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacip MNPOU3BOACTBA. [€HHAs WH)KEHEPHS. OTallbl
co3nanust pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kierounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHHUE PACTECHHM.
KnonupoBanre BBICOKOIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okoyioruuyeckue M dTudeckue  mpodmembl. MO —  reHeTHMYecKHu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JleMoHCTpauuu:

IToprpers: H. U. Basunos, U. B. Muuypun, I. /I. Kapneuenko, M. O.
NBanoB.

Tabmuubr u cxembl: Kapta «lleHTphl NpOUCXOXKACHUS W MHOTO00Opa3us
KYJIBTYPHBIX pacTeHui», «llopoapl moMamHux XKUBOTHBIX», «COpTa KyJIBTYPHBIX
pacrenmity, «Otnanéunas rudpuausamnus», «Padotel akagemuka M. @. FiBaHoBay,
«Jlomumnongus», «OObeKThl OHOTEeXHOJIOTUWY», «KileTrouHble KyabTypBl U
KJIOHUPOBaHUE», «KOHCTpyHpOBaHHE U EPEHOC T€HOB, XPOMOCOM).

OO6GopynoBaHue: MYJISKH IUIOIOB M KOPHEIUIOAOB JTUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repdapuit « CeabCKOX039iCTBEHHbBIEC PACTEHUSD.



JlaGopaTropHble M NPaKTH4YeCKUE PA0OTHI:

Okckypeuss «OCHOBHBIE METOIBI M JOCTH)KEHHSI CEJIEKIIMM pacTeHUd u
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIBHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1a0OpaTOPUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. JBosronIHOHHAs 0MOJIOT M.

[Ipennocbuiki BO3HUKHOBEHUS HBOJIIOIMOHHOW TEOPUU. BOJIOLMOHHAS
Teopust U €€ MEeCTo B OMOJOrMu. BiusiHue 3BOJIOLIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HayK.

CBuzerensctBa HBOMOIMM. [lameoHTONOrMYECKHE: IOCIEN0BATENBHOCTD
HOSIBJICHUS] BHUJOB B IAJCOHTOJIOTMYECKONW JIETONHCH, MEPEXOAHBIE (HOPMBI.
buoreorpaduyeckue: cxoacTro u paznuure ¢payH u Gpaop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M Pa3NIHuusg SMOPHOHOB pa3HbIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIBbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTUYHbBIE,
pPYIMMEHTapHbIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX IyTell y Bcex
OpraHUu3MOB.

OomonnonHas teopus Y. JlapBuna. Ilpennoceuikn BO3HUKHOBEHUSA
JapBUHK3MA. JIBWXKyIIME CHUJIBI 3BOJIOUMU BHAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OTPAHUYEHHOCTH PECYpPCOB, HEONpPENEIEHHAs M3MEHYMBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3pontouuu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymanus kak equHuna BUa U 3BOIIOLUN.

JBuxymue cuiibl ((hakTopbl) BOJIOIUU BHUJIOB B Mpupoae. MyTallmoOHHBINA
IpoLecC M KOMOMHATHMBHAs H3MEHYMBOCTH. llomynsinquoHHbBIE BOJMHBI U Jpend
reHoB. M3omsuus u Murpanusi.

EctecTBeHHBIE 0TOOp — HampaBistomuid (axtop 3BomOIUU. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCTh OpPraHU3MOB Kak pe3yabrar s3Bomonuu. [Ipumepsr
IpUCTIOCOONIEHUH y OpraHu3MoB. ApoMOp(o3bl U UIM0AJaNTALIH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHBIE  (QOpPMBI
BUJI000pa3oBaHus: TeorpapuiecKkoe, IKOIOTUIECKOE.

MaxkposBomonmst.  DopMbl  3BoMOLMK:  (PUIIETHYECKAs, JIWBEpPreHTHas,
KOHBEpIeHTHas, napaienbHas. HeoOparuMocTs 3BOMIOIUH.

[IpoucxoxaeHre OT HeCHeUUaaIu3UpOBaHHBIX Npenkos. lIporpeccupyromas
crenuain3anus. AJanTUBHAs pagualusl.

JlemoHcTpanuu:



IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mromnep, A. H. Cesepiios.

Tabnuipl 1 cxembl: «Pa3BuTHe opraHMdeckoro Mupa Ha 3emiie», «3apOoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  O0opbObI 32
cyluecTBoBaHuEe», «EcTecTBeHHBINH 0TOOPY», «MHOroo0Opa3ue COpToB pacTEHUI»,
«MHuoroobpasue OpOX YKUBOTHBIX), «ITommymstum, «MyTtaunoHnHas
U3MEHUYUBOCTHY, «ApomMopdo3b», «anoanantanuny, «O01Ias gereuepaius,
«/IBmwxymme cunbsl aBomonuny, «Kapra-cxema wapuipyta mnyTemecTtBus Y.
HapBunay, «bopn0a 3a cymiectBoBaHue», «[[pucnoco01eHHOCTh OPraHU3MOBY,
«T'eorpaduueckoe B1000pa3oBaHuEe», « IKOIOTUIECKOE BU000pAa30BAHUEY.

OO6opynoBaHMe: KOJMJIEKIUST HACEKOMBIX C Pa3jIM4YHBIMU THUIAMHU OKPACKH,
Ha0Op TUIOAOB M CeMsH, KoyuieKius «lIpumepsbl 3alIMTHBIX MPUCHOCOONECHHUM Y
KUBOTHBIX», MOJIeTb «OCHOBHBIE HAITPABJICHHSI 3BOIIOLUNY», O0bEMHAS MOJENb
«CTpO€HHE rOJI0BHOTO MO3ra TO3BOHOYHBIX Y.

buoreorpajguueckas kapra Mupa, KoUEKIUS «DOpMbI COXPAHHOCTH
MCKOMAeMbIX JKMBOTHBIX M pacTeHWi», Moxaenp ammumkanus «llepekpéct
XpOMOCOM», BIIaXKHbIE IIpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKNY,
Mukponpenapar «Jpo3zodpuna» (Hopma, myTanuu (HOPMBI KPBLILEB U OKPACKH
Tela).

JlaGopaTropHble M NPaKTH4YeCKUE PadOThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTeEPay.

Tema 2. Bo3HNKHOBeHHUE M Pa3BUTHE »KU3HU Ha 3emuie.

JloHay4yHbI€ TPEICTABICHUS O 3apOXKICHUU KWU3HU. HayuyHble TuUmoress
BO3HMKHOBEHUSl KW3HU Ha 3emuie: aOuoreHe3 M maHcHepMus. XUMHUYECKas
ABOJIIOIMS. AOUOT€HHBIM CHUHTE3 OPraHWYECKUX BEUIECTB U3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIBHOE MOJITBEPK/ICHHE XUMUYECKON 3BOOIMU. HauanbHble 3Tamnsl
ouonoruyeckoit spomtonuu. ['unoreza PHK-mupa. ®@opmupoBanue mMemMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKH. llepBble KIETKH M HUX HBOJIIOLUA.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emiie mo spam U nepuomam. Karapxeil. Apxerckas u
nporepo3oiickasi dpbl. [lameozoiickas spa u e€ mepuombl: KeMOPHUHCKHIA,
OPJAOBUKCKHUI, CUITYPUUCKUH, IEBOHCKUIN, KAMEHHOYTOJIbHBIMN, TIEPMCKHUU.

Me3so3olickass 2pa U €€ IIepUOAbl: TPUACOBBIM, KPCKUH, MEIOBOMU.

KaiiHo3oiickas 3pa u €€ mepuoapl: NajJeOreHOBbIM, HEOTCHOBBIMH,
AHTPOIOTEHOBBIM.



XapaKkTepUCTUKa KIMMAara M TEOJIOTMYECKUX MNpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIMM PACTUTENBHOTO W KMBOTHOTO MHUpPAa. ApomMopdo3bl y pacTeHHidl H
#&UBOTHBIX. [losIBIIeHUE, paCIIBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOr0 MHUpa KaK OTpakeHWe HBoMolUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBoronuMs YenoBeka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue npeacraBieHui o
MPOUCXOKICHUH 4YesloBeka. Meronbl Hu3ydeHus aHTponoreHeza. CxoicTBa H
pa3Iu4Ms YeI0BeKa U KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHUE YEIOBEKa.

JBrwxymue — cuiabsl  ((akTopsl) aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUMBOCTh W €CTECTBEHHBI o0TOOp. OOIIECTBEHHBI 00pa3 >KU3HH,
W3TOTOBIICHUE OPYAUH TPY/AA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaMU U BETBU BOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UeaoBek
ymenelii, YenoBexk mnpaMoxoxsammi, YenoBek HeaHIepTainbCKui, Yenosek
pa3yMHbId. Haxogku HCKONAaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHHUSA, OOJIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BpPOMNEOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajoujJHas  (PKBaTOpHayibHAsi),  MOHTOJOUIHAsS
(a3marcko-amMepuKaHcKkasi).  UepTbl ~ IPUCIIOCOONIEHHOCTH  MpEACTaBUTENEH
YEeJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHMs. EIMHCTBO 4YeIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Moptpetsi: @. Penu, JI. ITactep, A. Y. Onapun, C. Muwnep, I FOpu, Y.
JlapBuH.

Tabnuupl 1 cxeMmbl: «Bo3nnkHoBeHHe COTHEUHOM CUCTEMBI», «Pa3sBuTne
opraHuuyeckoro Mupa», «PactutenbHas kietka», «KUBOTHasi  KIIETKay,
«IIpokapuornueckas kneTka», « CoBpeMEeHHasi CUCTEMa OPraHuYECKOro MUPay,

«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBeKa W YeIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTHYECKUX  HAXOMOK  IPEIKOB
COBPEMEHHOTO 4elioBeKa», «JllpeBHeimue mronm», «JpeHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «YeloBeuecKue pach».

Oo6opynoBanue: mynsku - «[Ipoucxoxkaenue — ydenoBeka»  (OKOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHbOHIIA), CIEMKH WIH
M300paXeHUss KAaMEHHBIX OpYAU MEepBOOBITHOTO 4YeJoBeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TEOXpOHOJOTHWYECKass TaOnuia, KOJIeKIus «DopMbI
COXPaHHOCTH MCKOIIAEMBIX KUBOTHBIX U PACTEHUIN».

JlaGopaTropHble M NPaKTH4YeCKUE PA0OTHI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUJIEKIIUSX).



DKCKypcHst «DBOJIIOLMST OpPraHUYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-
HAYYHBI UM KpaeBeUECKU My3ei).

Tema 3. Opranusmbl U OKpPY:KaKwINas cpeaa.

DKOJIOTHS KaK HayKa. 3a/laqd M pa3/iesibl 3KOJIOTMU. MeTOoIbl SKOIOTHYECKUX
UCCJIEI0BaHNN. DKOJIOIrMYE€CKOE MUPOBO33PEHNE COBPEMEHHOTIO YEIOBEKA.

Cpenbl oOuTaHMsI OpPraHW3MOB: BOZHAs, Ha3€MHO-BO3/YIIHAs, MOYBEHHas,
BHYTPUOPraHU3MEHHA.

Okonornueckue Qakropel. Kiaccupukanusa -skomoruyeckux (HakTopos:
abuoTHueckre, OHMOTHYECKME U AaHTPOMOreHHbIE. JleHCTBHE HKOIOrMYECKHX
(haKTOpOB Ha OPTraHU3MBI.

AOunotnyeckue (PakToOpbl: CBET, TEMIEpPATypa, BIAKHOCTb. POTONEPUOIU3M.
[IpucnocoOnenusi  OpraHu3mMoB K  JCHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMBl.

buornyeckue dhaxkropsl. Bumbl OMOTHYECKUX B3aMMOJICHCTBUIN: KOHKYPEHIIHS,
XMIHUYECTBO, CUMOMO3 M ero ¢opmsel. [lapasutusm, koomnepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HayeHue OMOTHMYECKHX B3aMMOACHCTBUU MAJid CYIIECTBOBAHHUS OpPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XapaKTEPUCTHUKU mnomyaauud. (OCHOBHBIE IOKa3aTeln
MONYJISALIMM: YUCIEHHOCTb, IIOTHOCTH, POXIAAEMOCTb, CMEpPTHOCTb, IIPUPOCT,
Murpanys. JJmHaMuka 4ucaeHHOCTH MOMYJISIINAN U €€ Perysaius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGomsat, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kapta «lIpuponnbsie 30HbI 3emun», «Cpeabsl oOUTaHUS
opranuzMoBy», «®Dortonepuonuzm», «llonynsuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NMONMYIAUu HHOY30puu-TyPenbkmny», «llumesbie nemnm.

JlaGopaTopHble U MpaKkTHYEeCKHE PAOOTHI:

JlaGoparopnas pabora Ne 3. «Mopdosioruyeckue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «Iloacuér mIoTHOCTH MOMYIISIUI pa3HbIX BUOB
pacTeHu».

Tema 4. Coo01recTBa U IKOJOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3mMoB — OuorieHo3. CTpPyKTyphl OHOIIEHO3a: BHIOBasi,
MPOCTpaHCTBeHHAas, Tpoduueckass (mumenas). Bunbl-nomunantel. CBsizu B
OHOIIEHO3E.

DKkonoruvyeckue cucrteMbl (dKocucteMbl). [loHsTHe 00 »sKocucreme u
ouoreornenosze. OyHKIIMOHATBHBIE KOMIIOHCHTHI 3KOCHCTEMBI: TPOMYIICHTHI,



KOHCYMEHTBI, penyleHTbl. KpyroBopoT BeIeCTB U ITOTOK SHEPIMU B DKOCUCTEME.
Tpopuueckue (muiueBble) YPOBHU SKOCUCTEMBI. [luieBble LEeNM U CETH.
OCHOBHBIE TOKa3aTelnW SKOCHCTEMBI: Onomacca, MNPOAYKLIMs. OKOJIOIMYECKHE
OUPAMUJIBL:  TPONYKLUUH, YHUCICHHOCTH, OuomMaccel. CBOHCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CaMOperyisanus, pazsurue. Cykueccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOIO
WJIM LIMPOKOIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI.

buonornueckoe u X031HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpaszue kak QakTop ycroitunBocTH 3KocucteM. CoxpaHeHHE
OHMOJIOTHYECKOT0 pa3HO0Opa3us Ha 3eMIie.

VYuenue B. W. Bepnaiackoro o 6mocdepe. I'paHuiibpl, cocTaB U CTPYyKTypa
ouocoeprl. Kupoe BemectBO u ero ¢yHkuuu. OcodbeHHocTH Ouochepsl Kak
00aIbHOM  3KOCUCTeMBbI. J[MHAMUYecKoe paBHOBecHe U oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOreOXMMHUYECKHE LUKIIBI AJIEMEHTOB (yIiiepo/a,
a3zoTa). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYLIH.

UYenoseuecTBO B OMochepe 3emiii. AHTPOIIOTeHHbIE U3MEHEHUS B Ouocdepe.

['moGanpHBIE HKOTOTHUECKHIE TPOOIIEMBI.

CocyuiecTBoBaHM€e MPUPO/IBI U yenoBeuecTBa. CoxpaHeHne 6MopazHooOpasus
KaK OCHOBa yCTOWYMBOCTH Ouocdepbl. OCHOBa pauMOHAIBHOIO YMpPaBICHUS
OPUPOTHBIMU PECYpcaMH M MX UCIONb30BaHMUE. J[OCTIKEeHUST OMONIOrHH M OXpaHa
MPUPOIBL.

JlemoHcTpanuu:

[Toprpersr: A. [Ix. Tencin, B. H. Cykaué€s, B. U. Bepnaackuii.

TaGnuiet u cxemsr: «Ilumiessie rienm», «bHOIIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponubie coobmectBa», «llenn nutanus», «IKojoruuecKas MUpamMHUaay,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  jeca», «buonenos Bomoéma», «Arpoueno3», «lIlpumepHsie
aHTPOTIOTCHHBIE ~ BO3JCHCTBUSL Ha  TpUpOAY», «BakHelime HMCTOUYHUKU
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BaykHEHIIass COCTaBIAIOIIAS
ouocheprr», «Dakropsl aerpagauuu nousy, «IlapHukoBbiil 3ddexr», «DakTopsl
pPaAMOAaKTHUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH OHOceph,

«Kpyroopot ymiepoaa B 6uocdepe», «KpyroBopor azora B mpUpoOIe».
Oo6opynoBanue: Moaeb-anTuInKaIus « Tunmmaneie OUOIEHO3bI», TepOapwHit
«PacturenbHBIe COO0OIIECTBAY, KOJUIEKIMN «brorieHosy, « Bpeaurenu BaKHEHIITIX
CEJTbCKOXO3IMCTBEHHBIX KYIBTYP», TepOapuu M KOJUICKIIMU PACTECHUN U )KUBOTHBIX,
MIpUHAJJICKAITUE K Pa3HBIM KOJOTUUECKUM TpymaM OJHOrO BUA,



Kpachas kaura  Poccuiickoit  denepatium, n3o0pakxeHus! OXpaHIeMbIX BUJIOB
pacTEHUM U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIIbTATbI OCBOEHHMA  IIPOI'PAMMBI 11O
BNUOJIOTMM1 HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBHIEI'O
OBPA3OBAHUAA

Cornmacio ®I'OC COO, ycraHaBIuMBarOTCSI TpeOOBaHUSA K pe3yabTaTaM
OCBOCHMsSI  OOy4YalOlIMMHCS  MPOTpaMM  CpeaHero  oOImero  00pa3oBaHUS:
JTUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType JIUYHOCTHBIX PE3YJIBTAaTOB OCBOEHHUS Mpeamera «buomorus»
BBIJICJICHBI CIICIYIONINE COCTABIISIONINE: OCO3HAHWE OOYyJarOIIUMHUCS POCCHUHCKOM
rpakJaHCKOW WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEJETICHNI0, HaJuyue MOTUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHHN JUYHOCTA HA OCHOBE
KJIFOYEBBIX IIEHHOCTEM W MCTOPUYECKUX TPAAUIIMNA pPa3BUTUS OHOIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHHUs, HAJIUYUE HSKOJIOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMS IpeaMeTa «bHOoJorus» JOCTUTalOTCS B
€IMHCTBE YYEOHOM ¢ BOCIIUTATEIBbHOW JEATCIbHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMA POCCUHCKUMU COIMOKYJIBTYPHBIMH, HUCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT IMpolleccaM CaMONO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEW TMO3UIMUM JIMYHOCTH, MaTpPUOTU3MA,
YBOKECHUA K 3aKOHY U MPABOMOPSIKY, YEJIOBEKY TpPyJa U CTapIIEMy IOKOJIEHUIO,
B3aMMHOTO YyBa)XEHUs, OEPEKHOr0 OTHONIIECHUS K KYJIBTYPHOMY HACIEIUI0 U
TpaaulUsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoit denepanun, npupone u
OKpY>KaroIlIeH cpere.

JlnuyHOCTHBIE pe3yJbTaThl OCBOEHUS YyueOHOro mnpeaMera «buomorusy»
JIOJKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYUYaOIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOMW BHYTPEHHEH TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpWEHTAIlNH, TO3WTHBHBIX BHYTPCHHHX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, PACIIMPEHHUE >KU3HECHHOTO
ONbITA U ONBITA JEATEIBHOCTH B IMPOIECCE peaM3allid OCHOBHBIX HaIlpaBJICHUI
BOCHUTATEIILHOH AEITEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH TPAKITAHCKON TMO3HUIIMH 00yJarOIIETOCs] KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENbHOCTH IMpPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX M TO3HABATENBHBIX 3aad, BBHITOJTHECHUH
OMOIIOTMYECKHUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNsATh COOCTBEHHYIO IO3ULHUI0 II0 OTHOUIEHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSATSH €€;

YMEHHE YYUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSA JIIOJICH C pa3sHBIMU YOSKIECHUSMU, KYTbTYPHBIMUA LIEHHOCTSIMH H
COLIMAJIbHBIM TMOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS
yueOHbIX, TII03HABATENbHBIX M HCCIENOBATENbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB TpPU OOCYXIACHHH CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COAECPKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOU U BOJIOHTEPCKOM AEATEITbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPaXKTAHCKOW UJACHTUYHOCTH, TAaTPUOTHU3MA,
YBaXKEHHsI K CBOEMY HapOHy, YyBCTBA OTBETCTBEHHOCTH niepen Ponunoii, ropnoctu
3a CBOM Kpail, cBOO PoauHy, CBOW S3BIK U KYJBTYpPYy, IIPOLUIOE M HACTOAILIECE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEAUIO U MaMATHUKAM IPUPOIBI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

COCOOHOCTh OLEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OMOJOrMM, MOHUMAHUS 3HA4YE€HUsS OWOJIOTMM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeKJIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHMIO M 3amurte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOy;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapona;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHHME JIMYHOTO BKJIaJa B IIOCTPOEHHUE YCTOMYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIUTEIISIM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOIO TIPUHATUSA LEHHOCTEM CEMEWHOM JKWU3HHU B COOTBETCTBUU C
TpaauuusmMu HaponoB Poccuu;

4) 3¢cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKJIIOUas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUN;



MMOHMMAHHUE AMOIMOHAIBLHOTO BO3JIECUCTBUSA KUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKON JTUYHOCTH;

S)  ¢usnyeckoro BocnuTaHus, GOPMUPOBAHUA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIATONOIyYHsI:

NMOHMMAHUE M peanus3anus 370poBoro W 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  mUTaHWE, COONIOACHUE TUTMEHUYECKMX TMpPaBWI U HOPM,
cOQJIaHCUPOBAaHHBIM PEXHUM 3aHATHM W OTAbIXa, peryispHas (Qusndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAHUE [IEHHOCTH TPaBWJI WHIMBUAYAJbHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIONIEH;

OCO3HAHUE MOCJEACTBUI W HENPUATHSA BPEAHBIX MPUBBIYEK (YNOTpeOrIeHus
AJIKOTOJIs1, HAPKOTHKOB, KYpPEHHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTb K TpYdy, OCO3HAaHHWE IIEHHOCTHM MAacTepCTBa, TPYAO0It00UE;
TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTUYECKON U COLMAIbHOMN
HaMpaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIHHO

BBIIIOJIHATD TAKYIO JI€ATEIBHOCTD;

UHTEpPEC K Pa3InyHbIM cdepaM MpodheccHOHANbHON NEATENbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccun u  peanu30BbIBATh
COOCTBEHHBIC )KM3HEHHBIE TJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH JKU3HH;

7) 3KOJIOTHYE€CKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKH IIeJIeco00pa3Hoe OTHOIIEHHE K TpUpone KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJIOTMYECKOM KYIBTYpBl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TOCTYNKOB W OIEHKM HX BO3MOXKHBIX TOCIEACTBHMA IS
OKpY Karolen cpesbl;

OCO3HaHHE TIO0ATBPHOTO XapakKTepa JKOJIOTHYECKHX MPOOIeM M MyTed uX
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpETaeMble MpPH HU3YyYEHUH OHOJIOTHH
3HaHWS M YMEHHUS TMpU pEIIeHHH TMpoOsieM, CBA3aHHBIX C PalUOHAIBHBIM
IpUPONONIONIb30BaHNEM  (COONIOieHne  MpaBWJ  TOBEACHUS B NPHPOJE,
HapaBJICHHBIX Ha COXpaHEHHWE pPAaBHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, OUoCchephl);



aKTUBHOE HEMpHUSATHE JECUCTBUI, MNPUHOCAUIUX BpEI OKpYyXkarouen
MPUPOJHON Ccpejie, YMEHHUE MPOTHO3UPOBATh HEOIArONMPUSTHBIC IKOJOTHUYECKUE
MOCEACTBUS MPENPUHUMAEMBIX IEUCTBUI U MPEAOTBPAIAT UX;

HaJlMyue Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIBTYpHI,
OTIbITA NEeSTETHbHOCTH IKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B I103HABaTeIbHON, KOMMYHUKATHBHOW M COIMAJIbHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NESITEIBHOCTH IKOJIOTHUECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHMAJIOTE
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W UUTATENbCKOW KYJIBTYPhl KaK CpeACTBa
B3aMMOJCHCTBUS MEXY JIFOJIbMU U MIO3HAHUSI MUDA;

MOHMMaHUE chernupukn OWONOTHM KaK HayKd, OCO3HAaHUA €€ pOoJau B
(GbOpMHUpPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIILIEHUS, CO3[IaHUHM 1EJIOCTHOTO
MPEICTaBICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €JUHCTBE NMPHUPOJbI, YEJOBEKa U
oOllecTBa, B TO3HAHUU NPHUPOIAHBIX 3aKOHOMEPHOCTEW M pelIeHUH MpoodsieM
COXpaHEHHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCT B 3HAYMMOCTH OWMOJOTHU JJII COBPEMEHHOM IWBUIIN3AIINN:
oOecreyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHWE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX peniarb  pecypcHble  MpoONeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOKMCKA MyTEH BBIXOJIa U3 IIOOATBHBIX IKOJIOTUUYECKUX MPOOIEeM U
ofOecriedyeHusT  Tepexoga K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHMIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJIOTHYECKUX 3HAHUW B LEJAX
MOBBIIIEHUS OOIIEH  KYyJAbTYpbl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DyHKIIMOHAJIHLHOW IPaMOTHOCTH OOyYaromuxcs, HopMupyemMoit
MPY U3y4eHUN OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCHOJb30BaTh MOJIy4YyaeMble 3HAHUS [JIs aHaliu3a u
OOBSICHEHUS SIBJICHUM OKPY)KAIOIIETO0 MUPa W MPOUCXOMSINUX B HEM M3MEHEHUH,
yMEHHUE Jenarb OOOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIUXCS TAHHBIX C LEIbIO MOTYYEHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS
penieHus npoodJieM B pealbHbIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHWE IEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U UCCJIEI0BATEIbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTb K  HEIPEPHIBHOMY  OOpa30BaHUIO U
caM0o00Opa30BaHUIO0, K AaKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OMOJOTHMU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMH.

METAHNHPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS y4deOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HAauUUMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOyUaAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpeIMETHbIE) OOLIEHAYYHbIE MOHATHS, OTPa’KaOIINe
I[ETOCTHOCTh HAy4YyHOW KapTUHBI MHUpa U cCHeludUKy METOAOB TMO3HAHUS,
UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUsl, SIBICHUE, MPOIECC,
CUCTEMa, Hay4HbIH (haKT, TPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uCccleloBaHue,  HaOMIOJeHWE,  HM3MEpPEHHe,  OKCIePUMEHT U JIPYTHUX),
yYHUBEpCcabHbIE yueOHbIe JeWCTBUS (IO3HABaTeIbHbIE, KOMMYHHUKATHBHBIE,

pEryJIATUBHbIE), oOecreynBarolme (dopmMupoBaHue (YHKIMOHAIBHON
IPaMOTHOCTH W COIHMAJIBHOW KOMIIETEHIIMM OOYYalomuXCs, CIMOCOOHOCTH
o0y4Jaromuxcs UCITI0JIb30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS U YHHUBEpCaJbHble Yy4eOHble JEHCTBUS B
[103HABATEJIbHON U COLIMAIbHOM IPAKTHUKE.

MeranpeIMeTHbIE pe3yabTaTbl OCBOEHHS MPOrpaMMbl CpPEAHEro OOIIEro
00pa30BaHUs JOJKHBI OTPaKaTh:

Osnagenne YHHMBEpPCAJIbHBIMH y4eOHBIMU MO03HABaTeIbHBIMHU
JAEeUCTBUSIMMU:

1) 6a3oBble JIOrHYecKHe A1eHCTBUS:

CaMOCTOSITENIbHO  (pOpMyNTUpOBaTH M aKTyalIU3UpOBarh  mpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPY OCBOCHHUM 3HAHMKM MNPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cuHTE3a, CpaBHEHUS, KilacCU(pUKaLMKU, 0000IEHN), pACKPBIBATH CMBICI
OMOJIOTMYECKUX TMOHATUN (BBIAEIATHh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMU HOHITHSIMU);

ONpEAENATh LEJN JEATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIbHOCTH C IOCTABICHHBIMU LIEIISIMY;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHATHUS AJI1 OOBSICHEHUS! (PAKTOB U SIBICHUMN
YKUBOU IIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYX ACHUS (MHIYKTUBHBIE, JAECIyKTUBHbBIE, IIO
aHAJOrUM), BBIABISATH 3aKOHOMEPHOCTH M NPOTUBOPEYUS B PacCMaTpUBAEMBIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIFOUCHMS;

MIPUMEHSITh CXEMHO-MOJEJbHBIE cpencrsa TUISt IPEACTABICHUS
CYLLECTBEHHBIX CBSI3€ U OTHOLUEHUH B MU3y4aeMbIX OMOJIOTMYECKHX OOBEKTAX, a



TaK)Ke  IPOTUBOPEYUMM  PaA3HOIO0  pOAa,  BBIABICHHBIX B Pa3iIMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbIBaTh IJIaH pEUIEHMsI TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIHUXCS
MaTepuajJbHbIX 1 HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCIECACTBUM NESITEIBHOCTH;

KOOPAMHUPOBaTb W  BBINOJHATH pabOTy B  YCIOBUSX  PEAJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE 1eHCTBUS:

BJIa/IETh HABBIKAMU Y4EOHO-UCCIIEIOBATENIbCKON U TPOEKTHOU JESITEIbHOCTH,
HaBbIKAMHM  pa3peuieHust MnpolieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IOMCKY METOJ0B PELIEHUS TPAKTUUECKUX 3a]a4, TPUMEHEHUIO
Pa3IUYHBIX METOAOB IMO3HAHMS;

UCMOJIb30BaTh PA3JIMYHBIE BUJBl JACSITEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTalu, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B y4eOHBIX
CUTyalHUsAX, B TOM YHUCJIE [IPU CO3IaHUH YUEOHBIX U COLMATIbHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIA THUIl MBIIUICHUS, BIaJ€Th HayYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATHAMU U METOAAMM;

CTaBUThb M (QOPMYIHPOBATH COOCTBEHHBIE 3aJadl B 00pa30BaTENIbHOM
NESTENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELIEHUs, HaXOAWTh apryMEHTHl I JI0Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PEIICHNUS;

aHAIM3UPOBATh TMOJYYEHHbIE B XOAE€ pEIIEHUs 3a7ayd  pe3yJbTarhl,
KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCThH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYyallMsiM, OIICHMBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH LEJICHANIPABICHHBIN MTOUCK MIEpEHOCa CPEACTB U CIIOCOOOB
JEeMCTBUSI B IPO(PECCUOHATIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B [TO3HABATEIBHYIO U IPAKTUYECKYIO 001acTH
KUZHENEITENbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIE UJIEU, TTPEJIaraTh OpUTrMHAIbHbIE MTOAXO0/bI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, JOIMYCKAIOIINE AJIbTEPHATUBHBIC PEILICHHUS.
3) padora ¢ nH(popmManuen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHMKAX MH(OpMaIu (TekcTe yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JHUTEepaType, OHOJIIOTMUYECKUX CJOBapiAX W
CIIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATU3UPOBAThH



MH(GOPMAIMIO PA3IMYHBIX BUIOB U (DOPM MpPEACTABICHUS, KPUTUUECKU OLICHUBAThH
€€ I0CTOBEPHOCTb M HEMPOTUBOPEUUBOCTH;

(GopMynMpoBaTh 3ampoCchl U MPUMEHATh PA3IMUYHBIE METOABI NPU MOUCKE U
otOope Ouosiornyeckoi nHGOpMAIUU, HEOOXOIUMOM Jisl BBIMOJHEHUS YUEOHBIX
3ajad;

npuoOpeTaTh OMBIT HCHONb30BAHUA HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBATh KYJIbTYpPY aKTMBHOI'O MCIOJIb30BaHMS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
ouonornueckoil nHpopMauM (CXeMbl, rpaduKu, TUarpaMMBbl, TaOIUIBI, PUCYHKU
H JIpyroe);

UCMOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEACTBa IMpH padore cC
Oouonornyeckol uHGOpMalUen: TPUMEHATh XHUMHUYECKUE, (Qu3nyeckue u
MaTeMaTHYeCKUe 3HAKM W CHUMBOJBL, (OpMyJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCIOJBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpPEACTBa
HaIVISAHOCTH;

BIAJETh  HABbIKAMU  pPAclO3HAaBaHWsA M 3alMTBl  MH(pOpMaLUH,
MH(}OPMALIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBnageHne yHuBepCcaJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1enue:

OCYIIECTBIISATh KOMMYHHUKAIIUN BO BCEX C(epax KU3HU, AaKTUBHO YUaCTBOBATb
B JMAJIOT€ WM JAMCKYCCHM IO CYHIECTBY OOCyXaaeMoil TeMbl (yMEHHUE 3a7aBaTb
BOIIPOCHI, BBICKA3bIBaTh CYXJIECHHS OTHOCUTEIBHO BBINOJIHEHUS MpeajaraeMou
3a/1a4M, YYUTHIBATb MHTEPECHl U CONIACOBAHHOCTh MO3ULMUHN JIPYTUX YYaCTHUKOB
JMaJiora Wil JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpEICTBa OOUICHUS, TOHMMATh 3HAUYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYalHi,
YMETb CMATYaTh KOHMIUKTHI M BECTH IEPETOBOPHL;

BJaJIeTh PA3IMYHBIMU CHOCOOaMH OOIIEHHUS M B3aUMOJEHCTBUS, MOHUMATh
HaMepEeHUsl APYTUX JIIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECEIHUKY
U B KOPPEKTHOH opMe (HopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTb CBOIO TOYKY 3pPEHUS C HMCIOJb30BAHHEM
A3BIKOBBIX CPECTB.

2) coBMecTHas JAesITeJIbHOCTD:

MMOHMMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBHIYyaJbHOU
paboThl IPU PEIICHUH OMOJIOTHYECKOM MpoOieMbl, 000CHOBBIBATh HEOOXOUMOCTD
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOJICUCTBYS MPU PEIICHUH YICOHOW 3a/1a4H;

BBIOMpPATh TEMAaTUKy M METOIbI COBMECTHBIX JCHCTBUU C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WieHa KOJIJIEKTHUBA;



[IPUHUMATh  L€JIM  COBMECTHOM  JCATEIIbHOCTH, OPraHU30BBIBATH WU
KOODAMHUPOBATH JEUCTBUS N0 €€ JOCTMIKEHHUIO: COCTAaBIIATH IUIAH JIEMCTBUU,
pacrpenensaTh poiu ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKAaTh pe3ylbTarhl
COBMECTHOM paboTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ia U KAKOTO YYaCTHUKA KOMAH]IbI B OOIITUI
pE3yabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

Npeiararb HOBBIE MPOEKThI, OLCHWUBATH MJEU C TIO3UIMA HOBU3HBI,
OPUTMHAJIBbHOCTH, IPAKTUUECKOU 3HAYUMOCTH;

OCYLLUECTBJISAITh ITO3UTUBHOE CTPATErMUECKOE IIOBEACHHUE B Pa3IMYHBIX
CUTYaIUAX, POSIBISTH TBOPUYECTBO M BOOOpaKeHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMU ACHCTBUSIMH:

1) camoopranuzanus:

WCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWUS [UJIS BBIABICHUS TPOOJIEM H UX
pEIIeHHS B )KM3HEHHBIX U YYEOHBIX CUTYAITUsX;

BBIOMpaTh Ha OCHOBE OWOJOTWYECKUX 3HAHWUN IIEIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JIEHCTBHUSX W MOCTYIKax MO OTHOIICHHUIO K KMBOW MPUPOJIE,
CBOEMY 37I0POBBIO M 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOATEIILHO OCYIIECTBIISTh MO3HABATEIBHYIO JESTEIHHOCTH, BBHISBISTH
mpoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]aud B 00pa30BaTEIHHOM
TESITENLHOCTH U KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENIFHO ~ COCTABIIATh IUIAH pPEIIEHUsT MpoOJeMbl ¢  y4&ToM
UMEIOIINXCST PeCypCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOYTEHHIH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacHIMpATh PaMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JUYHBIX MPEANOYTCHUMN;
JieN1aTh 0CO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO IMUPOKOU DPYIUIUU B
pa3HbIX O0NacTSIX 3HAHUM, IOCTOSHHO TMOBBIIIATh CBOW 0Opa30OBaTENbHBIA U
KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIaJIeTh ~ HABBIKAMM  TO3HABAaTEIbHOM  peduIeKCMM  KaK  OCO3HaHUS
COBEpILIAEMBIX JIECTBUM W MBICIUTEIBHBIX TPOIECCOB, WX PE3YyJIbTAaTOB H
OCHOBaHUM, HMCHOJB30BaTh MPUEMBI pedUIeKCUU ISl OLIEHKU CHUTyalluH, BbIOOpa
BEPHOTI'O PELIEHUS;

YMETh OLICHHBaTh PUCKM WU CBOEBPEMEHHO NPUHHUMATh PEUICHUS IO HX
CHIDKCHUIO;



MpUHUMATh MOTHBBI M apPryMEHThl JPYTUX TpH aHaJIU3e pPe3yIbTaToB
NESATebHOCTH;

3) npuHsTHE Ce0S U IPYTrUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APrYMEHTHl JPYyTHUX MPH aHaIU3€ pPe3yIbTaToB
NEeSATEIbHOCTH;

pU3HABaTh CBOE MPABO U MIPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C MO3UIIUU APYTOro YeIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHble pe3ynbraTtel OocBoeHHs mnporpammbel COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienududeckue st yaeOnoro npenmMera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI 1O OCBOCHMIO, MHTEPIIPETALNU U
npeoOpa30BaHUIO 3HAHUM, BUBI JEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3NMYHBIX YYEOHBIX CHUTYyalUsX, a TAKK€ B PEaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbie
pe3ynbTaThl IPEACTABIEHBI 110 ToJaM 00y4YEeHHUSL.

[IpenmeTHbIE pe3yibTaThl OCBOEHUS yueOHoro mnpenmera «buonorus» ¢ 10
Kaacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE W PO OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHHUH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpPAa W HAyYHOTO MHUPOBO33PEHUS, O BKJIAJLE POCCUHCKUX H
3apyOeXHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOrUHM, (QYHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COACpNKAHHE OWOMOTUYECKUX TEPMHUHOB U TOHSATHUI:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabonu3Mm (OOMEH BEHIECTB M IPEBpAILEHUE
HHEPrUM), TOMEOCTAa3 (CaMOpEryJsilusi), YPOBHEBAsT OpPraHU3allus KUBBIX CHUCTEM,
CaMOBOCIpOU3BeAeHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XpPOMOCOMHas,
MyTallUOHHAas, LEHTpalbHas JIOrMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax MHOT00Opas3us u
MIPOUCXOKICHUSI KYIbTypHbIX pacTeHuid H. 1. BaBuioBa), onpenensiTe rpaHUlibl UX
IMPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMH Hay4HOTO MO3HaHUs B OMOJIOTUU: HAOMIOAEHUE U
ONKMCAHUE KMBBIX CUCTEM, MPOLECCOB U SBICHUM, OpraHU3alys U IIPOBEICHUE
OHMOJIOTUYECKOTO SKCTIEPUMEHTA, BBIBUKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTU
MEXAY HUCCIENYEMBbIMH BEIMYMHAMU, OOBSICHEHUE MTOTYYEHHBIX



pPE3yAbTaTOB, MCMOJIb30BAHHBIX HAy4YHBIX MOHSTHM, TEOpPUM M 3aKOHOB, YMEHHE
JieNiaTh BHIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OMHOKIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHW3MOB, OCOOEHHOCTH
nporeccoB: 0OMeHa BEUIECTB U MPEBPAILLICHUS YHEPTUU B KJEeTKe, (POTOCHMHTE3A,
IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meilo3a,
OIUIOIOTBOPEHHUS, PA3MHOXXEHHUSA, WHIAUBUIYATbHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPHUMEHSTh MOITYYCHHbIE 3HAHUA ISl OOBSICHEHHS OHMOIIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISI MPUHATUSA NMPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C Lenblo oOecriedeHuss O€30MacHOCTH CBOETO 3/10pOBbS U 3/10POBbSA
OKpYKaroluX JItoeH, COOMIONEHNsT HOPM I'PaMOTHOTO TOBEACHUS B OKPYXKaIoIe
NPUPOTHON cpese, MOHMMAaHHE HEOOXOIMMOCTH WCTOIb30BAHUS JOCTHKEHHMA
COBPEMEHHOM ounonoruu U OMOTEXHOJOTUH  JJIi  palMOHAIbHOTO
MIPUPOIOTIOIH30BAHUS;

YMEHUE pelIath dSJIEMEHTapHble TEHETHUYECKHWE 3aJaud Ha MOHO- H
IUTUOPUAHOE CKpEIMBAHKWE, CLEIJIEHHOE HAacleOBaHUE, COCTAaBJSTh CXEMbI
MOHOTHOPHIHOTO CKpPEUIMBaHU ISl MpeAcKa3aHUs HACJIEOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBHITIONHATH JTA0OpATOPHBIE WM TPAKTHUYECKHWE PabOoThI, COOIIOAAThH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYCCKH OIEHWBAaTh W HMHTEPIPETUPOBAThL HH(POPMAIUIO
OMOJIOTMYECKOTO0  COACPXAHUS, BKIIOYAIOIIYIO [ICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MH(OPMALNU, HAYUHO-TOMYJISIPHbIC
MaTepuasbl), 3TUYECKUE aCIMEKThl COBPEMEHHBIX HCCIIEOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHCHMEHHBIE U YCTHBIE COOOIIEHMUS,
0000m1asi OMOIOTUYECKYI0 MH(OPMAIMIO U3 HECKOJbKHUX HCTOYHHUKOB, IPAMOTHO
MCITOJIb30BaTh MOHSATUHHBIN armapaTr OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yueOHOro mpenmera «buomorus» 6 11
Kaacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MeCTe W PO OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHWS ECTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX H
3apyOeXHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOrUH, (QYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JI0BEKa IS PEIICHHUS KU3HEHHBIX 33134,

YMEHHE PaCKpBIBATh COJCPKAHNE OMOIOTUIECKUX TEPMUHOB U TIOHATUHN: BUJI,
MOMYJSIUS, TEHOMOH, SBONIONUSA, ABWXKYIIHME CHIBI ((aKTOphI) HBOIIOIHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU1000pa30BaHNe, YKOJIOTUYECKHIE (PaKTOPHI,



HKOCUCTEMA,  TMPOAYLEHThI, KOHCYMEHTBI, PEAYUEHThl, I[eNu  I[UTaHHUS,
AKOJIOTMYECKasi mupamuia, onoreoreHos, onocdepa;

YyMEHUE H3JIaraTth OWOJIOTMYECKHME TEeOpuu (dBONIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl DHBOJIOLMH), 3aKOHbBI U 3aKOHOMEPHOCTHU
(3apogsiieBoro cxoxacrea K. M. bapa, yepenoBaHus IIaBHBIX HANpaBICHUA U
nyteii sBomonmu A. H. CepeproBa, yueHuss o 6mochepe B. WM. Bepnanckoro),
OTIPEEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BJIaJIeTh METOAAMH HAY4YHOIO MO3HAHMS B OMOJIOTMM: HAOMIONEHUE U
OMKMCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBJIECHUM, OpraHU3alys U MPOBEJICHUE
OMOJIOrMYECKOTO HKCIIEPUMEHTA, BBIIBUKCHHE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH
MEXIY HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSCHEHHE TOJYUYEHHBIX pEe3yJIbTaToB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUM M 3aKOHOB, YMEHHUE JI€JaTh BHIBOJIbI
HA OCHOBAHUH MOJIYUYEHHBIX PE3YJbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OMOJOTHMYECKUX
OOBEKTOB: BHUJOB, MOMYJIALMNA, TMPOIYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreoleHO30B U JKOCUCTEM, OCOOEHHOCTH MpPOLECCOB: HACJIEICTBEHHOU
M3MEHUYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHMS, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JACHCTBUS HKOJOTMYECKUX (PAKTOPOB HA OPraHU3Mbl, MEpEeHOCa
BEIIECTB M IIOTOKA DJHEPrUM B 3KOCHUCTEMAaxX, AHTPONOIE€HHBIX W3MEHEHHI B
HKOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpPOTa BEHIECTB M OMOr€OXMMUYECKUX
IIUKIJIOB B Omocdepe;

YMEHUE NPUMEHSTh MOJyYeHHbIE 3HAHUA IJisi OObSICHEHHUS OMOJOTHMYECKUX
IIPOLIECCOB M SIBJICHUMW, JUISl NMPUHATUSA MPAKTUUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HU C I1enblo o0ecredyeHrss Oe30MacHOCTH CBOErO 3JI0pOBbS M 3I0POBBS
OKpY’KalolUX JIF0oAEeH, COONIONEHUSI HOPM I'PaMOTHOTO MOBEIEHHUS B OKpYKarolen
OPUPOJIHON cpejie, MOHMMaHHE HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHKEHUM
COBPEMEHHOW OMOJIOTUH sl pAllMOHATIBHOTO MPUPOONOIb30BaAHUS;

YMEHHUE PElIaTh AIEMEHTAPHbIE OMOJIOTMYECKUE 3aJaud, COCTABISITh CXEMbI
MEPEHOCA BEIIECTB U SHEPTUHU B SKOCUCTEMAX (1IEMU MUTAHUSA);

YMEHHUE BBITIONHATH JTA0OpATOPHBIE M TMPAKTHUYECKHWE paboThI, COOMIOAATH
MpaBuJia MpU padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHYECKH OIEHHUBATh U HMHTEPHPETHUPOBATH HUH(POpMALIHUIO
OMOJIOTMYECKOTO  COACPKAHUS, BKJIIOUAIONIYIO TIICEBJOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHHUKOB (CPEICTBAa MAacCOBOW WMH(MOpPMAINK, HAyIHO-TIOMYIISIPHBIC
MaTepualbl),  paccMaTpuBarb  INOOAJIbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE CO3[1aBaTh COOCTBEHHbIE MHUCbMEHHBbIE M YCTHBIE COOOILIEHUS,
00001m1asi OGMONIOTHYECKYI0 MHPOPMALMIO U3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO
MCITOJIb30BaTh MOHSATUHHBIN anmapar OUOJIOTHH.



TEMATUYECKOE IIVTAHUPOBAHMUE 10

KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m KonrTpoubsnbie | IIpakTuyeckue
NMporpamMmbl Bcero o0pa3oBare/jibHbIE
padoThbI padoThI pecypes
bu6moreka [IOK
1 buonorus kak Hayka 2 0.5
HOTOTHA Hay https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
2 JKuBble CHUCTEMBI M X OpraHu3anus 1
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUM COCTAB M CTPOCHUE KIIETKU 8 1 Bubmuorexa [JOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
4 JKuzHenesTenbHOCTh KIETKH 6
A https://m.edsoo.ru/7f41¢292
5 PazmuoxeHnue u HHIWBUAYAJIbHOC PA3BUTHC 5 1 Buonuoreka I_[OK
OprannusmMoB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHocTh 1 g L5 bubmmorexa [IOK
H3MCHIHBOCTE OPraHu3MOB ' https://m.edsoo.ru/7f41¢292
; Cenexuust opranu3MoB. OCHOBBI 3 Bu6morexa LIOK
OHOTEXHOIOrHH https://m.edsoo0.ru/7f41¢292
bubmuoreka [IOK
8 PezepBHOE Bpe 1
PBHOE Bpemit https://m.edsoo.ru/7f41¢292
Peinok Tpyna u npodeccuonanbHas kapbepa. Oouue 34 0 4
KOMIIETEHITUHU TTpoeccruonana ¢ yaeToM ocoOeHHOCTEH
Camapckoit o6macT. 3HaAKOMCTBO 00YUaIOIIUXCS C
npeanpusTHsIMU (Xo3sricTBamu) CamapcKkoi 00J1acTH,
npodeccusimu B BY3ax u CCy3ax Camapckoii o0nacTu.



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

KosinvecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM (mudpoBble)
Ne /i P Koutposibubie | IlpakTuueckue bp
NporpamMmmbI Bcero oOpa3oBareJibHbIE
padoTsI padoTbI
pecypcsl
b K
1 DBOIIOLIMOHHAA OMOJIOTHSI 9 1 nomuorexa [0
https://m.edsoo.ru/7f41cc74
5 Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 Bu6muorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"au3Mbl 1 OKpY KaroIas cpeaa 5 1 bubmmorexa LOK
p Py peAl https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
4 Coo00111ecTBa U DKOJIOTHUYECKHE CUCTE 9
HICCTBA H IKOJIOTHHACCKHE CHETEMBT https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
5 PesepBHOE Bpe 2
PBHOC BpeMi https://m.edsoo.ru/7f41cc74
Peirok Tpyna u npodeccuonanbHas kapbepa. Oomue 34 0 2.5

KOMIIETCHIIUH NMPO(HECCUOHANA ¢ YIEeTOM 0COOCHHOCTEH
Camapckoit o6macT. 3HaAKOMCTBO O0YYaIOIIUXCS C
npeaAnpusaTHAMU (Xo3sricTBamu) Camapckoi 00J1acTH,
npodeccusimu B BY3ax u CCy3ax Camapckoii o0acTu.



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 IINIAHUPOBAHHE 10

KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne [dara nudposbie
Tema ypoka Kontpoabsnsie | IIpakTnyeckue
n/ Bcero U3yYeHus | oOpasoBareibHbIE
padoThbI padoThbI
n pecypcbl
bubnuoreka [IOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meronbl M03HaHUS JKUBOM TPUPOBI.
[TpaxTrueckast padora Ne 1
«VMcnonp30BaHNe pa3IUIHBIX 1 0.5 butmmorera TIOK
P ' https://m.eds00.ru/863e6122
METOJIOB IIPH U3yUECHUU
Ouonornyeckux 00bEKTOB»
buonornueckue cucTemsl, . Bub6imorexa [JOK
HPOHCCCRT M NX U3YyICHUC https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KiIeTku. Bona u : Bub6mnorexa IJOK
MHUHCPAJIbHBIC COJIN https://m.edsoo.ru/863e674e
b K
benku. CoctaB u ctpoeHue 6€IKOB 1 uommorexa 10
https://m.eds00.ru/863e6b72
depMeHTHI — OHOIOTHYECKHE
katanu3aropsl. JlaboparopHas
pabora Ne 1 «3yuenue 1 0.5 bubmoteka [IOK

KaTaJIMTUYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpe aMuIa3bl
WJTU KaTasasbl)»

https://m.edsoo.ru/863e6b72

VmeBoapl. JIunuael

bu6mmoreka IIOK
https://m.edso00.1u/863e6870



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

bubmmoreka IIOK

8 Hyxnentosie kncnorer. AT® https://m.edsoo.ru/863e6d5¢
Hcrtopust 1 METOBI N3YYCHUS Bubmmoreka I{OK
? KieTku. Knerounas Teopust https://m_eds0o.ru/863e6¢88
Knerka kak 1e1ocTHas )KuBas
10 cucrema
CrpoeHue 3yKapuOTHYECKOUN KIETKH.
Jlaboparopnas padora Ne 2
«HM3ydeHne cTpoeHus KIETOK bubmotexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB H 0.5 https://m fi
OakTepuil Moa MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIpenaparax u ux
OTIMCAHHE
12 OOMEH BelIeCTB WU METa00IU3M BH@HOTeKa HOK
https://m.edso0.1u/863¢766¢
13 ®doTocuHTE3. XEMOCUHTE3 bubmorexa [JOK
https://m. 8
14 DHepreTuueckuii o0OMeH bubmroreia OK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IMKI KIeTKU. [eneHue
kieTku. Muro3. JlaboparopHas
15 pabora Ne 3 «Habnronenue Murosa B 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenaparax
buocunres 6enka. Peakmms Bubmmoreka L{OK
16 MaTpUIHOTO CHHTC3a https://m.edsoo.ru/863e796e
17 Tpancnsuus — OuocuHTE3 OenKa buGnorexa LIOK
https://m.edsoo0.1ru/863e796e
18 HexkneTtounsie popmbl KU3HU — bubmuoteka [IOK



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

BUPYCBI

https://m.edsoo.ru/863¢7540

bubnuoreka [IOK

19 ®opMBI pa3MHOKEHHUST OPTAaHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meitos bu6mmoreka IIOK
https://m.cdsoo.ru/863¢7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX
KJeTok. OIMI0A0TBOPEHHE.
21 Jlaboparopnas pabora Ne 4 0.5 bubmuoteka [IOK
«HM3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
- NuauBuayanbHOE pa3BUTHE Bu6muoreka LIOK
OpraHusMoB https://m.edso00.1ru/863e8436
3 I'enetnka — Hayka o bubauoreka [IOK
HAaCJICACTBEHHOCTHU U U3MCHUYUBOCTU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEJOBAHUS
bub6mmoreka [JOK
24 MPU3HAKOB. MOHOTHOpHIHOE
https://m.eds00.ru/863e8878
CKpeIlMBaHue
JuruOpunHoe ckpenuBaHue. 3akoH
75 HE3aBHUCUMOTO HACJIETOBAHUS bubmmorexa [IOK
IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenjaeHHoe HaclIea0BaHue
npu3HakoB. JlaboparopHas pabota
26 Ne 5 «M3yuenue pe3ynbraroB 0.5 bubnuoreka [IOK
MOHOTUOPHUAHOTO U TUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIMBaHUs y Ip030(hUiIbl Ha
TOTOBBIX MUKpOTIpEraparax»
27 I'eneruka mona. HacinenoBanue Bbu6mmoreka IIOK



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

MMPU3HAKOB, CUCIVICHHBIX C ITOJIOM

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

NsmenuuBocThs. HenacnencrseHHas
M3MEHYHMBOCTH. JlabopaTopHas

)3 pabota Ne 6. M3yuenue | 0.5 bubmmnorexa [IOK
MOU(UKAIIMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUAIMOHHOTO psifa U
BApUAIMOHHON KPUBOW»

Hacnencreennas

29 n3MeH4YnBoCTb. JlabopaTopHas | 0.5 bubmoteka [IOK
pabora Ne 7. https://m.edsoo.ru/863e8efe
«AHanmu3 MyTaluii y 1po30(huisl Ha
TOTOBBIX MHKpOIIPEaparax»

30 ['eneTnka yenoBeka 1 bubmorexa [IOK

https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60011IeHIE TTO

31 TeMe «HaclencTBeHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY»

32 Cenexuus Kak HayKa U IPOIECC 1 buGmorexa LIOK

https://m r 214
MeTonapl U JOCTHIKEHUS CEIICKITUN Bubmmoreka [{OK

33 PAcTeHHH 1 KUBOTHBIX ! https://m.eds00.1u/863e9214
buorexHonorus kak orpacib Bbubmumotexa IJOK

34 IIPOU3BOACTBA ! https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO HACOB I10 14 4

I[TPOI'PAMME



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

11 KJIACC

KosuvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrpoJubnsbie | IlpakTuueckue
n/ Bceero U3yyeHus | oOpa3oBaTebHbI
padoTsI padoTsI
n e pecypchl
1 DBOJIIOIUS U METOJIbI €€ N3YUYEHUS 1 brommorexa [[OK
H A Y https://m.edsoo.ru/863ea20e
5 Uctopus pa3Buths npeacTaBICHHI . Butmmorexa LIOK
00 3BOJTIOLHH https://m.eds00.ru/863¢9570
bubnuoreka [IOK
3 MuUKpO3BOTIOLIUS 1
P H https://m.edsoo.ru/863e9cle
[Tonynsiius Kak 3eMeHTapHas
€MHUIIA BUA U SBOJIOLNUH.
4 JlabGopatopnas pabora Ne 1 1 0.5 bubmmorexa LTOK
paropHai p B ' https:/m.eds00.1u/863¢99¢c6
«CpaBHEHHE BUJIOB T10
Mop(dooruueckoMy KpUTepUIO»
s JIBrxymue cuisl (3eMeHTapHbIe | Bu6nuorexa IJOK
(haxTOpBI) 9BOIOLUH https://m.edsoo.ru/863e9da4
bubnuoreka [IOK
6 EcrectBe it oTOOp U ero o 1
TECTBEHHRI 0TOOP 1 ero Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynpraTel 3BomOIMNA:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
. BUJ000pazoBanue. JlaboparopHas | 0.5 bubmmoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa»
o Hampasnenus u nytu { bubmmoreka [IOK

MaKpO3BOIIOLUN

https://m 1



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

9 HeoOparuMocTs 3BOTIOIIUN
Uctopus xxu3Hu Ha 3emiie 1 METOIbI
10 e€ U3y4eHUs
['unoTre3sl IPOUCXOKACHUS KUZHU Bub6muorexa IJOK
1 Ha 3emie https://m.edsoo.ru/863ea5ab
PazBuTue xu3Hu Ha 3eMJie 110 Apam U Butmmorexa [IOK
12 1epuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIC 3TaIlbI YBOJIFOIUH
PACTUTENBHOTO U YKUBOTHOTO MHpA.
13 [Tpaktuueckas padora Ne 1 0.5 bubnuoreka [IOK
«/3y4yeHre HCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUTICKIIHSIX)
CoBpeMeHHasl cucTemMa Bu6morexa IJOK
14 OPraHuacCKOTo MHpa https://m.edsoo.ru/863ea48¢
15 DBOIIONNS YeIOBEKa (aHTPOIIOTCHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 HAswxyue cuibl (hakropsr) bubmuoreka [IOK
aHTPOIIOTCHE3a https:/m .edsoo.ru/863cad44
17 OCHOBHBIC CTaIUH YBOJIOIUN
YyeoBeKa
UYenoBevyeckue packl M MPUPOTHBIE Bubmmoreka 1{OK
18 aJanTalyy YeI0BeKa httns://m aca?
PesepBubrii ypok. O6006111eHIE 1O
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
JKU3HU Ha 3eMiiey
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OMTaHUS U DKOJOTHYECKUE bubmuoreka IJOK



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

(baxTopbI

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

Abuornueckue GhaKkTopbl.
JlaboparopHas pabora Ne 3.
«Mopdomornueckne 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa [OK
https://m.edsoo.ru/863ebl10e
oOutanusy. JlaboparopHas pabora
Ne 4. «BnusiHne cBeTa Ha pocT u
Pa3BUTHE YEPEHKOB KOJIEYCa)

23 buotnueckue dakropsl EHGJ?HOTGKa HOK
DKOJIOTHYECKUE XapaKTCPUCTUKU
nomynsauuu. [Ipaktuyeckas padora

24 No 2 «ITomcu€T maoTHOCTH 0.5
MOMYJSIUN Pa3HbIX BUIOB
pacTeHun»

75 CoobmiecTBa OPraHu3MoB — bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
OKOJIOTHYECKIE CUCTEMBI bubmuoreka [IOK

26 (9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TOKA3aTEIN 3KOCUCTEMBI.

27 DKOJIOTUYECKHUE MUPAMHU/IBI. bubmorexa [IOK

. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocuctem. Cykueccus

28 [IpuponHbie SKOCUCTEMBI

29 AHTPOMNOTreHHbIE SKOCUCTEMBI
buocdepa — mobanpHas Bubmmoreka IJOK

30 dKoCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubmoreka IJOK

onochepsr

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



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

32 YenoseuecTBO B bnochepe 3emiu 1
33 Cocy1iecTBOBaHUE TIPUPOIBHI U . Bu6mmnoreka LIOK
HeI0BLCICCTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011I€HNE TEMBI
34 «Coo0rIecTBa 1 HKOJIOTUICCKHUE 1
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 34 2.5



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




YYEBHO-METOAUMYECKOE OBECINEYEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YHEHUKA

. buoJsorus, 10 kaacc/ Ilaceunuk B.B., Kamencknii A.A., Pyonos A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., AkuuonepHoe oomectBo «M3aareabcTBO

«IIpocBemenue»

. buoJsiorus, 11 kaace/ llaceunuxk B.B., Kamenckuii A.A., Pyouos A.M. u
apyrue /Ilox pen. Ilaceunnka B.B., Akunonepnoe o6mectso «M31aresibcTBo

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Meceuxas JI.H., I'onuapenko I.I'., Octpeiiko H.H. CoopHuk 3axa4 no
reHeTnke: Yue0OHoO-MeToan4eckoe nmocooue. — I'omean, 2002. - 114 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://studfile.net/preview/4695493/page:26/
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