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HOACHUTEJIBHAS 3AIIMCKA

[Ipun pa3paboTke mporpaMMbl MO OHOJOTUM TEOPETUUYECKYIO OCHOBY IS
OTIpe/ICNICHHs] TOAXOA0B K (OPMUPOBAHHMIO COJEPKAaHUS Y4EOHOro MpeaMera
«buonorusn» cocraBuiv: KoHuentyaipHble Tnonoxkenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJIEp)KaHWsA, pe3yJbTaToB OOyYeHUS U
TpeOOBaHUI K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 OOIIHX IEIIX U
NPHUHIMIAX, XapaKTCPHU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOKEHHUS O
cnenuuke 0MoIOruu, €€ 3HaUeHUH B MO3HAHUM KUBOU MPUPOABI U OOECIICUEHHUH
CYILIECTBOBAHUS YeJioBeuecKoro oodimiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHSM,
OTIpE/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TIO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeAcTaBICHUE O Melsx, 00 oOien
CTpaTeruu OOy4YeHHWs, BOCIUTAHUS U Pa3BUTHA OOYYAIOMIMXCS CPEICTBAMHU
yuebHoro mpenmera «buomorus», omnpenenser o0sA3aTeNbHOE TPEAMETHOE
COJIEp’KaHME, €ro CTIPYKTYpy, pachpelelieHrue [0 pasjaeiaM ¢ TeMaM,
PEKOMEHIYEMYIO TOCIEeI0BaTEIbHOCTh U3YUCHUS y4eOHOTO MaTepuaia ¢ y4€ToM
MEXKIIPSIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIHHOTO
npoliecca, BO3pacTHbIX OCOOEHHOCTEHN 00yJarommxcsl.

B nporpamMe mo OuomorMM TakXe yYUTHIBAIOTCS TpPeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOMN
JeSATeTbHOCTH/y4eOHbIX JEHCTBUM OOYUYarOIIUXCS MO OCBOCHHUIO COIEPKAHUS
OMOJIOTHYECKOTO 00pa30OBaHMUS.

B nporpamme mo 6uonoruun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HW3y4YeHUW OWOJIOTHH, Ojaromaps 4YeMy B HEH
MPOCMATPUBACTCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, EHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBILICHUS, MPEJCTaBICHUN O 3I0pOBOM
o0Opa3e XKM3HH M OCPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPHUPOIHON cpere.
[ToaToMy Hapsny ¢ U3ydeHHEM OOIEeOMOIOTMYEeCKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH >KUBBIX CHCTEM Pa3HOT0 PaHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YIEJIEHO BHHUMAaHHUE HCIOIh30BAHUIO
MOJIYYEHHBIX 3HAHWW B TIOBCEHEBHOW >KU3HU JJISI PEeUICHUS MPUKIIAAHBIX 3a/1a4, B
TOM 4YucCle: NPOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHU, 000CHOBaHMS DKOJIOTHYECKHU
1e1eco00pa3Horo TMOBEJEHUSI B OKPYXKAIOIIEeW MPUPOAHONW cpefe, aHamu3a
BIIMSTHUS XO3SIMCTBEHHOW NEATEIHLHOCTH YEJOBEKa HA COCTOSHHE MPUPOIHBIX MU
MCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yueOHOro mnpeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO 00ECIeUEHUS
YCIIOBUH IS PEIICHHS OJJHOM M3 aKTyaJbHBIX 3aa4 MIKOJIHHOTO OMOJIOTMYECKOTO
oOpa3oBaHus, KOTOpas mpeamnonaraetT (GOpMUpPOBaHHE Yy  OOyJaronIuxcs



CIIOCOOHOCTH  aJlaliTUPOBAThCS K M3MEHEHUSM JUHAMUYHO pPa3BUBAIONIETOCS
COBPEMEHHOI'0 MHpA.

Bbuonoruss Ha ypoBHE cpeaHero oOuero oOpa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecrnieunBaeT (HOpMHUpPOBaHHME Yy OOydarolUXCA MPEACTABICHUN O
HAy4YHOM KapTHHE MHpA, pacluupsieT U o0O00IIaeT 3HAHMS O JKUBOW Mpupoze, e€
OTJIMYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OpraHM3alyy M HBOJIIOLMH, CO3MAET
yCIOBUS  JUIsi:  TO3HAHUS  3aKOHOB  JKMBOM  IpHUponbl, (opMupoBaHHUS
(YHKIMOHAIBHONM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW IIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMONOTUs UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHUs,  COLUUANM3ALUU
oOyuaromuxcsa. M3ydenue 6monoruu obecrieyuBaeT yciaoBus 11 GOpMHUPOBAHUS
MHTEIUICKTYadbHbIX, KOMMYHUKALMOHHBIX M  HMH(POPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpaIli OHMOJOTHYECKUX 3HAHUU C
IPEJICTABJICHUSMH U3 JPYrUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, (DU3UKU, XUMHUH
u reorpaduu. HazBaHHble MOJOXKEHHS O MpeIHAa3HAYCHUH Yy4eOHOro IMpeaMera
«buonorusi» CcOCTaBWJIM OCHOBY JJisi ONPEAEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHHIO €ro COJACpPXaHUSA, IMPEACTABICHHOIO B IPOrpaMme 110
Ounosoruu.

OT10o0p comepxkanust yueOHoro npeamera «buonorus» Ha 0a30BOM ypoOBHE
OCYILECTBIEH C MO3ULMH KyJIbTypOcOOOpPa3HOTO MOAXOAd, B COOTBETCTBUM C
KOTOpPBIM OOydYaromuecss AODKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBbIE I
(GopMupoBaHus 00ILIEH KyJIbTYpbl, OIpPEAEISAIONINe aJeKBaTHOE IOBEICHUE
YeJIoBeKa B OKPYKAroIeld MPUPOJAHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUECKOM AesiTeabHOCTH. Oco00e MECTO B ATOM CHCTeME 3HAHUM
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPbIE CIIY>KaT OCHOBOW JJIsi (POPMHUPOBAHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa W
IEHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alHUU
OHOIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypupOBaHHE coJiepKaHUsi Y4eOHOro marepuaia B MporpaMmmMme I0
OMOJIOTUM  OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYCHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTSX KUBOM IPHUPOJBI, O €€ YPOBHEBOM OpraHu3aliu
ABOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka xak Ouosornmueckas cucreMa», «OpraHu3zM Kak
Ouonoruueckas cucrema», «CucreMa U MHOrooOpa3ue OpPraHUYecKOro MHUpay,
«OBOJIOLHS KUBOU IPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTI.

Lenp wmsydenuss yuebHoro mpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHWE  OOYYAIOIUMHCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh 3TH 3HAHMS JJIS1 TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB
KUBOW MPHUPOJIbI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.



Joctixkenue nenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
ypOBHE 00€CIIeYNBACTCS PEIICHUEM CIICAYIONTUX 3a/1a4:

OCBOCHHUE OOYYaIOUMMUCS CHCTEMbl 3HAHUN O OUOJOTHYECKHUX TEOPHUSX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiaX, CIyXKalluX OCHOBOU
st GOpMUPOBAHKS TIPEICTABICHUNH O ©CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3UH U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT'0 YPOBHS OpPTaHM3AIMH, BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHUE y OOYYAIONIMXCS TO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX U
TBOPYECKHX CITOCOOHOCTEH B MpoIlecCe aHaM3a JaHHBIX O IMYTSAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAIOB, UACH M IOAXOAOB K HM3YYCHHUIO JKHUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHU3aIlUy;

CTAaHOBJICHHE Yy OOy4Jamommxcs oOmeld KyJbTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH W OLICHUBATH SIBJICHHS OKPY>KAIOIIETO
MHpa JKHBOW TPHUPOABI HAa OCHOBAHWM 3HAHWUW W OIBITA, TONYYCHHBIX TIPU
U3Y4eHUH OUOJIOTUY;

dbopMupoBaHUE Yy OOYyYaIOMUXCS YMEHHH WJUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTHYECKUX 3HAHWKA B TMPAKTUYECKOW JACSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTI0/ICHUS STUYECKHUX
HOPM TP TPOBEJACHUU OMOJOTUYECKUX MCCIIECIOBAHUI;

OCO3HAHHWE IICHHOCTH OWOJOTMYECKUX 3HAHWUW IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYIbTYPBI, 111 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOM KU3HU JIJIS
OIICHKH TTOCJICJICTBUN CBOCH JIESITEIILHOCTH IO OTHOIICHHIO K OKPYIKaroIel cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE Mep MPOPUIAKTUKH
3a0071eBaHUM.

B cucreme cpennero obmiero oOpa3zoBanusi «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIBHBIM Y4EOHBIM MPEAMETOM, BXOISIIUM B
COCTaB MpeaMETHOMN 00nacTu «EcTecTBEHHO-HAYYHBIE PEMETHI.

Jns u3yuenust 6uosoru Ha 6a30BOM YpOBHE CpeIHEro o0Iero oopa3oBaHu s
orBoxuTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 gac B Hefeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (puiiocodureit, ITUKOM, ICTETUKON U MPABOM.
Ponp Owuonormum B (HOpMHUpOBaHUM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMONOrMYECKUX HAYK.

MeTobl TO3HAHUS JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMTMCaHUE,
U3MepeHue, Kiaccuukanus, MOJCIUPOBAHUE, CTaTHUCTHYecKas o00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, J[x. Yorcon u @. Kpux.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBOM TPUPOIBD).

JlaGopaTopHble M IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOMOB MPH
M3YYECHUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI H X OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3ydeHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHH OpraHU3allid OMOCUCT EM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreolIeHOTUUECKHUI ), OnochepHbIil.

JemoHcTpanum:

Tabmuier u cxembl: «OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHH OpraHU3aIluN
KUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozenb Mosiexybl JTHK.

Tema 3. XumMHn4yecKHii COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIUM BOABl W MHUHEpPAIbHBIX BelIeCTB B Kierke. Ilommep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OenKoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHnmble 1 3aMEHHMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAS, TpPETUYHAs U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIUN OENKOB.

®depmeHTHl — Ouosnorumyeckue karanuzatopel. CtpoeHue QepmeHTa:
aKTUBHBIA WEHTp, cyOcTpartHas crneuuduunocts. KodepmeHThl. BuTamMuHBL
OTnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTalIu3aTOPOB.

VYraeBonpl: MoOHOcaxapuibl  (IJrOkKo3a, pubo3a U JIe30Kcupu003a),
aucaxapuibl  (caxapos3a, JaKTO3a) M MOJIMCaxXapuabl (Kpaxmani, TJIUKOIeEH,
1eJUTI0103a). bruonornueckue pyHKINM yriaeBO0B.



Jlunuael:  Tpurnuuepuasl, docpomunuabl, crepouasl. [HapoduibHO-
rupopoOHble cBoMcTBa. buonormyeckne ¢yHkuuum sunuaoB. CpaBHEHUE
YIJI€BOJIOB, OCJIKOB U JIMMUJIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasl — MOHOMEpHI
HykJ1enHOBbIX KHUciOT. Ctpoenue n ¢pynkuun JIHK. Ctpoenune u pynkuun PHK.
Buaer PHK. AT®: ctpoenue u ¢pyHKIIHH.

[uronorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOAECHCTBHUS
uaeil 1 GakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KIIETKU.

Knerka kak mnenoctHas xuBas cucrema. OOmMe TMNPU3HAKH KIIETOK:
3aMKHyTas HapyxHass memOpana, moyekyisl JIHK kak reHernueckuil ammapar,
CUCTEMa CUHTe3a OeliKa.

Tunsl KJIETOK: 3yKapUOTHYECKas M HpokapuoTuueckas. (OcoOeHHOCTH
CTpOoeHUsI TpokapuoTudyeckoil kietku. Kierounas crenka Oaktepuid. CtpoeHue
AYKApUOTUYECKOM KJIETKM. OCHOBHBIE OTJIMYMUSL PACTUTEIBHOM, >XKUBOTHOW U
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MJIUKOKAIMUKC, UX
¢yukuun. [Inazmatndeckas memOpana, e€ cBoiicTa U pyHkuu. Llutonnazma u eé
opranouzbl. OnHoMemOpannbie opraHouabl kietku: IIIC, ammapar ['ombmxw,
IM30COMBI. IloslyaBTOHOMHBIE OpPraHOWABl KJICTKW: MHUTOXOHAPUH, IUIACTHUJBI.
[Tpoucxoxaenue MUTOXOHApHM W TiacTua. Bunabl mactua. HememOpanHbie
OpPraHoMJbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUONIH, DPECHUYKH,
KryTUKU. OyHKIIMY OPraHOMI0B KIETKU. BrirroueHus.

Anpo — perynsaTopHblii eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0uKa,
KapuoIuia3mMa, XpOMaTHH, SJIPBIILIKO. XPOMOCOMBI.

TpaHcropT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. Ilneitnen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkuunc, P. @pankiun, K. M. bap.

[uarpammsbl:  «PacripefeneHue XMMHYECKHX JJIEMEHTOB B HEXUBOU
npupone», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOIIEN.

Tabmuuer u cxembl: «llepuonuueckast Tabivila XUMUYECKUX AIIEMEHTOBY,
«CTpoeHure MOJIEKYIIbl BOJbI», «brnocuHTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenne ¢pepmentan, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne mMomexysl
AT®», «CTpoeHHE PYKApUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW,
«CTpoeHnEe paCTUTENBHOU KIETKH», «CTpOeHHe IPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sazipa KIETKN», «Y rIeBOaAbD, «JIunuabn.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HaOIOICHUI, HM3MEPEHHI, SKCIEPUMEHTOB, MUKPONpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble M MpakTH4ecKkue padoThbl:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WM KaTalla3bl).



JlaGopatopHast pabota Ne 2. «M3ydeHue CTpOEHHUsI KIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenapaTrax u ux
OMMCAHUE.

Tema 4. /Ku3HeneATeJIbHOCTb KJICTKH.

OOmeH BemiecTB, UM METa0OIU3M. ACCUMIIIALINS (IIJITACTUYECKUA OOMEH) U
JTUCCUMUJIISIUSA (PHEPreTUYecKrii oOMEH) — JBe CTOPOHBI €JIMHOrO TMpoIecca
Metabonmu3Ma. Posib 3aKOHOB COXpAaHEHUS BEIIECTB W DHEPIMM B TMOHUMAHUU
MeTaboau3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbiid. Poirb ¢pepMeHTOB
B 0OMEHE BEILIECTB U IIPEBPAIICHUU YHEPTUH B KJIETKE.

®orocunte3. CperoBass W TeMHOBasg (¢a3bl (oTocuHTe3a. Peakuuu
dorocunTe3a. DhdekTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A VIS KU3HU
Ha 3emie. Biausinue ycnoBuil cpeiibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €T0
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUM.

XeMmocuHTe3. XEMOCHHTE3UPYIOMNe OakTepru. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KJeTke. PacimernieHue BeIecTB, BBIACICHUE U
AKKyMYJIUDOBAaHWE DJHEPruu B KIJETKE. OTalbl SHEPreTUYECKOro OOMEHa.
I'mukonu3. Bpoxenune u ero Buubl. KuciopomHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTensHoe dbochopunpoBaHue. O (HEeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknum wMarpuuHoro cuHrte3a. [enermueckas wuHbpopmanus u JIHK.
Peanuzanus renernueckol wHdoOpManuu B KiIETKe. | €HETMYECKUH KO U €ro
cBoiictBa. Tpanckpunius — MarpudHsiii cuate3 PHK. Tpancnsiuust — OuocunTes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpYChl. Victopus otkpeiTus Bupycos (/1. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIOBEKA, BbI3HIBAEMbBIC
Bupycamu. Bupyc nmmyHnoneduinuta yenoseka (BUY) — Bozdoyaurens CIIN/a.
OOpatHass ~ TpaHCKpuIUuMs, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

IToptpetsl: H. K. Konbios, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbl nutanus», «Merabomuzm», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbI 1ukia Bupyca CIIN/a,
6akrepuodaray, «Permukanus JJHK».

O6opynoBanue: mMoaenu-anrummkanuu «Y asoenue JIHK u TpaHCKpuUIIus,
«buocunres 6enka», «CTpoeHue KIETKN», Mojaeb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAUBUIYAJIbHOE PAa3BUTHE OPTraHU3MOB.



KrneTtouHbIii UK, WM SKU3HEHHBIM LUKI kieTku. WuTepdaza m MuUTO3.
[Ipoueccel, mporekatomue B HHTep(daze. Permmkamus — peakuuss MaTpUYHOIO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIunouaHbIi W TalJIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHJIBI.
[MuTtonornueckue OCHOBBI PAa3MHOXKEHUS W  UHIUBUIYAIBHOTO  Pa3BUTHUS
OpraHU3MOB.

[enenue knerkm — muto3. Craguu murosa. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bHOTOrMYeCcKuii CMBICT MUTO3A.

[IporpammupyemMasi TuGenb KISTKH — alornTo3.

@opMbl pa3MHOKEHHUS OpPraHu3MoB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHME OJHO- WU MHOTOKJIETOYHBIX,
CopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €TI0 3HAYEHUE ISl CENEKIIUH.

[TonoBoe pa3sMHOXKEHHUE, €0 OTINYHS OT OECIIONIOrO.

Meiio3. Cranuu Mmeiio3a. I[Ipouecchl, mpoucxosdmme Ha CTaausx Meiosa.
[ToBenenne xpomocom B Meioze. KpoccuHroBep. buomorudeckuit cMbIicH U
3Ha4YEHUE MENO03a.

["'ameroreHe3 — mnpouecc 00pa3oBaHUS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kKene3bl: CEMEHHUKH W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpOEHHsS SHLEKIETOK M ClepMaTo30u0oB. OIIOA0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, TacTpyisinus, opraHoreHe3. I[loctamOpuonanbHOE pa3BuTHE. THIIBI
NOCTAMOPHOHATILHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BriusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButrne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuupl u  cxeMbl: «®DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoliHOE
OIUIOAOTBOPEHUE Yy LIBETKOBBIX pacTeHHi», «BeretaTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Knerounsri mukim», «Pemmukanus JHK», «Mwuto3y,
«Menosy, «IIpsamoe n HenpsAMoe pa3BUTHEY, «[ amMeToreHe3 y MIEKOIUTAIUX U
4yenoBeKa», «OCHOBHBIE CTaIUH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJICKOIIMTAIOLIET0», «SNIEKIeTKa MIEKONMUTAMEro», «KapruokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeJb-alluIuKanus «JleneHue KIeTKn», MOJelb
JIHK, Mmozaens MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTU4ecKne padoThbI:



JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue cCTpoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mctopus pasButus reHeTUKU. Ponb nuronorun
U HSMOPHOJIOTMM B CTAHOBJICHUM TE€HETUKU. BKJajg poccHCKUX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TUOPHUIOJIOTMYECKUM,
UTOI€HETUYECKUI, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTu4YecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBaAHUM.

3aKOHOMEPHOCTH HACIIEOBAHUA TMPU3HAKOB, ycTaHOBJIeHHBbIE . MeHnaenem.
MoHorubpuHOe CKpeluBaHue. 3aKOH €IWHO-00pa3us THOPUIOB TEPBOTO
nokosneHus. [lpaBuno AOMHMHUpOBaHUA. 3aKOH paCUICIUIEHUS IPU3HAKOB.
I'mnores3a ynctorsl ramet. 11ojIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JlurnbpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernyeckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanusupyroniee cKpemmnBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIINBAHUS
JUTSI OTIpEIeTICHUSI TEHOTHUITa OCOOH.

CuersienHoe  HacienoBanue nmpusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. HapylleHnue cuenieHus TeHOB B PE3YJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HEeTUUECKHUE KAPTHL.

I'enetnka noma. XpoMOCOMHOE OIpENENICHUE MoJjia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramernsle W rereporameTrHbie oOpraHu3dMbl. Hacinenosanue
MIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3menunBOCTh. BUABI I3MEHUYMBOCTH: HEHACTEACTBEHHAS U HACJICICTBCHHAS.
Pomp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKAITMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapualliOHHAas KpUBasl.
Hopma peakumn npusnaka. KojlmuecTBEeHHbIE M KAUECTBEHHbBIE NMPU3HAKA U HX
HopMa peakiuu. CBoMCTBA MOIU(PUKAITMOHHOW H3MEHYUBOCTH.

HacnencrBenHasi, wiM TEeHOTUIIMYECKas, W3MeHUMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM IMpOIecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalloHHas U3MEHUYHUBOCTh. Kilaccudukaiius MmyTaiuii: reHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. HacToTa U NMpUYuHbI MyTaluidi. MyrareHHbie (GakTopsbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOW n3MeHunBocTy H. . BaBunosa.

BuesanepHast HaclIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJIOBEKA: TCHCAIOTMUCCKUM, OJTM3HEIOBEINA, IIMTOTCHETHICCKHM, OMOXMMHYISCKUM,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemeHHOE ONpeAcIeHUe TE€HOTHIIA:
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHME, B TOM YHUCIIE C ITOMOIIBIO
[II1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeEJIOBEKAa: TEHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW TMPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBONOBbIE KJIETKH. [IpUHIUIIBI



3JI0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKN U JICYEHUSI T€HETUYECKUX
Oosne3Heil. Menuko-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
TC€HETUKHU B NMPEAOTBPAIICHUY U JICUCHUU FEHETHUECKUX 3a00JIeBaHU YeIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuios.

Tabmuupl ©u cxeMbl:  «MOHOTMOpUJIHOE  CKpEUIMBaHHME U €ro
LIUTOTCHETUYECKAST OCHOBa», «3aKOH pACUIENJIEHUS M €ro LUTOre€HETUYecKas
OCHOBa», «3aKOH  4YHCTOTHl  ramer», «JlurubpumHoe  CKpeniuBaHUE»,
«l{uToMornyeckre - OCHOBBI  JTUTUOPUIHOTO  CKpeHIuBaHus»,  «Meno3y,
«B3auMoneincTBie aIeNbHBIX TE€HOBY», «l €HETUYECKHE KapThl pPaCTCHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mnoyia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIJIEHHOTO ¢ TmonoM», «KapuoTumbel denoBeka UM KUBOTHBIX», «Bubl
M3MEHUYMBOCTHY», «MomudpukannonHas W3MEHUYHBOCTH», «HacnmemoBanme pesyc-
dakTopay, «I'eHeTuka rpymi KpoBu», «MyTaliMOHHAS H3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anuiMKauu «MOHOTUOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBaHuey, «llepekpécrt
XpOMOCOM», MHUKPOCKON W MHKporpenapar «Jlpozoduma» (Hopma, MyTanuu
(dbOpMBI KpBIIILEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTropHble U MPpaKTHYeCKUe PadoThbI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylnbTaToB MOHOTHOPHUIHOTO M
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoaupuKaliuOHHON M3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PAJIa U BApUALIMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanmu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckas padora Ne 2. «CocraBieHne ¥ aHaIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekniusi opranu3MoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekius Kak Hayka U MpoliecC. 3apOoKJACHUE CENEKIIMU U JOMECTHKALIMS.
Yuenne H. M. BaBwioBa 0 I1EHTpaxX MPOUCXOXKICHUS UM MHOrooOpasusl
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOKICHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOpOJa, IITaMM.

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MaccoBbId U MHIUBUYATbHBIN OTOOPHI B
CEJIEKIMM pPACTEHUM U KUBOTHBIX. OIEHKa JKCTephepa. bIM3KOpPOICTBEHHOE
CKpeluBaHue — UHOpuAMHT. Yucras nuHus. CKpenMBaHWE YKCTBIX JIMHUH.
['erepo3uc, wim rubpunHas cuia. HepolcTBEHHOE CKpenIMBaHUE — ayTOPHIMHT.
Otnanénnas rubpuausanuss u €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 H
MOJIyYEHUE MOJUILIONAOB. JIOCTMIKEHHSI CENEKIMU pAaCTeHHI, MKUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexnonorus kak OTpaciab MPOU3BOACTBA. ['€HHasT WMHKEHEpHUs. IJTarmbl
co3manusi pekomOunantHo JIHK wu Tpancrennnix opranm3moB. Kierounas
uHxeHepus. KietouHnsle KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUMU.



KJIOHHpOBaHI/Ie BBICOKOITPOAYKTHBHBIX CEIbCKOXO03SMCTBEHHBIX OpPraHnu3MOB.

Okosornyeckue M 3tudyeckue  npodsempl. ['MO  —  reHernyecku
MOJU(ULUPOBAHHBIE OPTaHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl U cxembl: kapTa «lIeHTphI MPOUCXOXKIEHHS M MHOTrooOpaszus
KYJbTYPHBIX pacTeHui», «llopoasl foOMamIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «PadoTer akanemuka M. ®@. liBanoBay,
«ITomummonus», «OOBEeKThI OuOTEexHONOTHUNY», «KieTouHble KyJIbTYpbl U
KJIOHUpOBaHUE», «KOHCTpyMpOBAHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOIOB U KOPHETUIOAOB TUKUX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuil «CeabCKOX03sIMCTBEHHBIE PACTCHUS .

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Oxckypcuss «OCHOBHBIE METOJIBI M JOCTHIKEHHUS CEJICKI[MM PACTCHUU H
’KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHHBIA ~ Y9aCTOK, B TEINIMYHOE XO3AKUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA WJIKM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. JBosronOHHAsI OHOJIOTHSI.

[IpennoceIku BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOPHUH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHuE 3BOIOLMOHHON TEOPUM Ha pa3BUTHE
OMOJIOTUY U JPYTUX HAYK.

CBuzerenscTBa 3BOJMOLMHU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpPeXOoAHble (POPMBI.
buoreorpaduueckue: cxoncTBo u pazmune GayH u Ghiaop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4Yusi 3MOPUOHOB pPa3HBIX BHJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTMYHbIC, AHAJIOIMYHbIE,
pyOUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHUX MyTeH y BceX
OpPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHUS
JapBUHU3MA. J[BUKYIIME CHUJIBI 3BOMIOLMHM BHAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAaHUYEHHOCTH PECYpCOB, HEONpEAENEHHAs M3MEHYUBOCTD,
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus sBoounu (CTD) 1 €€ OCHOBHBIE MOJIOKEHMUS.

MukposBomonus. [lonmynauus Kkak eIMHHIA BUAA U SBOIIOIUH.

JBrxymue cuibl ((pakTopbl) SBOMIOLUMU BUJIOB B MpUpoAEe. MyTallMOHHBIM
nporecc U KOMOMHATHBHAs M3MEHYMBOCTH. [lOmynsiquOHHBIE BOJIHBI M Apend
reHoB. M3ossauust 1 Murpanus.

EctectBenHnbiii oTO0p — HampaBimsoomuii  Gaktop dBomOnUA. DopMbl
€CTECTBEHHOTO 0TOOpa.



[Iprcnoco6IeHHOCT, OPraHU3MOB KakK pe3ysbTarT »BOOIUU. [Ipumepsl
MPUCTIOCOOJIEHUI Y Opranu3MoB. ApoMop(03bl U UAHO-aJanTal|u.

Bun wu  BupmooOpazoBanue. Kputepum Buma. OcHOBHbIE  (POpMBI
BUJI000pa30BaHUsL: reorpapuueckoe, IK0JIOTHYECKoe.

MakposBomtonusi. PopMbl  HBOMOLMM:  (pUIIETUYECKas, IUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMoCTh 3BOJIIOLINH.

[IponcxoxkaeHne OT HECHEUHATM3UPOBAHHBIX NpenakoB. I[Iporpeccupyromas
crenuanu3anusa. ATanTUBHAS paJAaLys.

JlemoHcTpanum:

IToptpetsr: K. Jlunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBaseckuii, K.
M. bap, 2. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuub u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiiey, «3apoabIiiu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppObI 32
cyuiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pPacTEHUI»,
«MHoroobpasue  Mmopoa  >KUBOTHBIXY, «llonmymsaumn»,  «MyranunoHHas
U3MEHUMBOCTBY», «ApoMopdo3bl», «Hanoananrtanun», «OOmas aereHepanus»,
«/IBmxymme cunel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpaguueckoe BU1000pa30BaHuE», « IKOJIOTMUECKOE BUA000pa30BAaHUEY.

OOopynoBaHue: KOJUIEKLIHS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IJIOJIOB M ceMsH, Koyuiekuus «lIpuMephl 3alUTHBIX TPUCTOCOOICHUN Yy
KUBOTHBIX», MoJiesb «OCHOBHbBIE HAIPABJICHUS DBOJIIONUNY», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra wMwupa, KoJulekius «DopMbl COXpaHHOCTU
HCKOIMAEMBIX JKUBOTHBIX U pacTeHWil», wmonenb anmumkauus «llepekpéct
XpOMOCOM», BIIa)KHbIe Tnpenaparel «Pa3Buthe Hacekomoro», «Pa3Burue
JSTYIIKWA», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPBUILEB H
OKpPACKH Telna).

JlabopaTopHble U MPaAKTH4YeCKHE PA0OThI:

JlabopatopHast pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlabopatopHas padora Ne 2. «Onucanue MmpuCHOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HM HA 3emuie.

JloHaydHbIE TIpENCTABICHUS O 3apOKICHHUM >KW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0uoreHe3 W naHcnepMmus. XHUMHUYECKas
ABOJIIOLMSA. AOHMOT€HHBIN CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON 3BoMonnU. HadanbHbIe 3Tanbl
ouonoruyeckoit 3Bomonuu. ['unoreza PHK-mMupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HMKHOBEHHME IPOTOKJIETKU. IlepBble KIETKM W WX 3BOJIOLHSL.
@opMUpPOBaHUE OCHOBHBIX I'PYIIIT AKUBBIX OPraHU3MOB.



PazButre xxu3Hu Ha 3emie mo spam M nepuomaMm. Karapxein. Apxelickas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ nepuoabl: KEeMOPUICKUIA,
OpPJIOBUKCKHM, CUITYPUNCKUH, T€BOHCKUIM, KAMEHHOYT'OJIbHBIN, [IEPMCKHUH.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl: MAJICOr€HOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepUCTUKA KJIMMaTa M TeOJIOTMYECKHX mpoueccoB. OCHOBHBIE JTalbl
ABOJIOLMM PACTUTEIBHOTO M >KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak oOTpaxeHue -HBOIoUUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YelloBEeKa. AHTPOMNOJIOrUsl Kak Hayka. Pa3BuTue npencraBieHui o
IPOUCXOKIACHUN YeJNOBeKa. MeTonbl H3ydeHHs aHTpornoresesza. (CxoacrBa
pa3znuuus 4eloBeKa U KUBOTHBIX. CUCTEeMaTUYECKOE MOIOKEHHUE YEIOBEKa.

HBuwxymme  cuisl  ((paKTOpBI) aAHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHbI 00pa3  KU3HH,
W3rOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJONUTEKHU, YeaoBeK
ymenbid, YenoBek npamoxondmui, YenoBek HeanAepTanbCkui, YenoBek
pazymHblii. HaxoIkum HMCKONMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckue  packl. OCHOBHBIE  OOJNIBIIME  pachl:  €BPOICOHIHAS
(eBpazuiickasi),  Herpo-aBCTpajioujHasi  (9KBaTOpuajbHas),  MOHTOJOMIHAs
(a3maTcko-aMepuKaHckasi).  YepTbl  MPHUCHOCOOJICHHOCTH  TpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EJIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuibl U cxeMbl: «Bo3nmkHOBeHne CoJHEUHOM CHCTEMbI», «Pa3Burue
opranuuyeckoro Mwupa», «PacturenbHas kimetka», <«OKuMBOTHas  KJeTKay,
«IIpokaprornueckas kieTrka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/IpeBHeimme moam», «/lpeBHue moam», «llepsbie
COBPEMEHHBIE IO, «HeIoBeYecKne pacs».

O6opynoBaHue: mynsiku  «[Ipoucxoxknenue — yenoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajblld, KPOMAaHBOHIIA), CIICMIKH WIIU
M300paXeHUsT KaMEHHBIX OpYIUM TMEepPBOOBITHOIO YesoBeKa (KaMHH-YOMIIEPHI,
pyouna, ckpebia), TEOXpOHOJOrhuYeckas TaOnuia, KOJUIeKIusa «DopMbl
COXPAaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpakTU4ecKne padoThbI:



[Ipaktuueckas padora Ne 1. «M3ydeHue HMCKOMAaEMbIX OCTAaTKOB PAacCTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

OKcKypeust «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAaYYHBIM WJIH KPaeBEIUECKHUI My3€l).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

DKOJIOTUS KaK HayKa. 3a7a4yul U pa3Aelibl SKOJIOrMU. MeToAbl SKOJIOTHYECKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHW3MOB: BOJHAs, HA3EMHO-BO3MYIIHAs, TMOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kraccupukanus 3KOJOTHYECKUX (PaKTOPOB:
abuoTuvecKkue, OMOTHMYECKHE | aHTPOMOreHHbIe. JIeWCTBUE HKOJIOTHMYECKUX
(haKkTOpOB Ha OPTraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoGnenns  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKMX  (DaKTOpPOB.
buonornueckue puTMBIL.

buoruueckue (bakTOopHI. Bunnl OMOTUYECKUX B3aMO/JIEVCTBUU:
KOHKYPEHITUS, XUITHUYECTBO, cMMOMO03 U ero (Gopmel. [lapasutusm, koomeparms,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HEUTpanu3M. 3HaueHHE OWOTHMYECKUX B3aUMOJECHCTBUN [IJIsl CYIECTBOBAHMUS
OpPraHU3MOB B IMPUPOIHBIX COOOIIESCTBAX.

DOKOJIOTUYECKHE XAapPaKTEPUCTUKH nonyasiuud. (OCHOBHBIE IOKa3aTenu
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH TTONYJISAINU U €€ Perysaius.

JemoHcTpanum:

[Toptpetsr: A. 'ymGonbar, K. @. Pynwe, O. ['exkens.

Tabmuuer u cxembl: kapta «lIpuponnsie 30HbI 3emin», «Cpenbl oOUTaHUS
opranusmoBy, «®Doronepuoansm», «llonymsaunm», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH MONYJIALNU UHPY30pun-TyPenbkuy, «llumiespie nenm.

JlabopaTopHble U MPaAKTH4YeCKHE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckie 0COOEHHOCTH PAaCTCHHUH 13
pa3HbIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padora Ne 2. «[loacuér mioTHOCTH MOMYJISIIIUN pa3HbIX BUJIOB
pacTeHUN».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKUE CUCTEMBI.

CooOmiecTBO opranu3moB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuiieBasi). Buabl-momuHaHTel. CBSI3U B
ouoLeHo3e.

Okonornyeckue cucrembl (dkocuctembl). [loHsitue 00 »dKocucTeMe W
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: MPOJYIIECHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTHHU B IKOCUCTEME.
Tpoduueckue (TuIIEBbIE) YPOBHH OSKOCHCTeMBI. [luieBble I1lemu W CETH.



OcHOBHBIE TOKa3aTeIM HKOCUCTEMBI: OHoMacca, MPOAYKIHs. IKOJOTHYECKUE
NUpamMubl: TMPOAYKUUH, YHUCICHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOMYUBOCTB, CAMOpPETYJIsILNA, pa3BuTHE. CyKIECCHS.

[IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIH [IMPOKOJIUCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATpPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorunueckoe u X0351HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akTop ycTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTEMBI. J[MHamuueckoe paBHOBecHMe M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOr€OXMMHUYECKHE LUKIIbI 3JIEMEHTOB (yriieposa,
a30Ta). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiu. AHTpONIOreHHbIe U3MEHEHHs B Orocdepe.
['moGanbHbIE SKOTOTHYECKHE TPOOITIEMBI.

CocymiecTBoBaHUE MIPUPOJIbI u YeJI0BEUECTRA. Coxpanenue
O01opa3Hoo0pa3ns Kak OCHOBA YCTOMYMBOCTU Ouocdepbl. OCHOBA pallMOHAIBHOIO
yIPaBJIEHUA TPUPOAHBIMU pecypcaMM M HX UCHOJb30BaHue. JlocTmxeHus
OMOJIOTUHU U OXpaHa MPUPO/IBI.

JemoHcTpanum:

IToprpersr: A. [Ix. Tencou, B. H. Cykaués, B. 1. Bepnaacknii.

Tabmuier u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHUYECKAs MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buoleHo3 Bogoémay, «ArporeHosd», «lIpumepHbie
AQHTPONIOT€HHBIE  BO3JACHUCTBUS HaA  Ipupoay», «BaxuHeWline WUCTOYHUKU
3arpsi3HEHUs BO3/yXa U I'PYHTOBBIX BOI», «llouBa — BaxkHelIIas COCTaBIIAIOLIAS
o6uocdepory, «Paktopsl Aerpananuu mousy, «llapHukossiit 3pdexT», «DakTopbl
pPaguoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«Kpyrosoport yriepoaa B 0uocdepe», «KpyroBopoT azotra B Ipupoae».

O6opynoBanue: Mojefb-anmnkanus « TunuaHbsle OMOLIEHO3b», TrepOapuii
«PacturenbHble COOOIIECTBAY, KOJUIEKIMU «buoneHnos», «Bpeautenn BaxxHEHIINX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJJIEKIIMM pacTeHUH U
KUBOTHBIX, NMPUHAJJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPyIIIaM OJHOTO BHJA,
Kpacnas knura Poccuiickoil ®enepaunu, H300paXeHUS OXPAHSIEMBIX BHJIOB
pPacTeHUH U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBmuBalOTCi TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYYaIOIUMHUCSA TIpOrpaMM  CpeIHero oOmero oOpa3oBaHMS:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATbBI

B cTpykType NIMYHOCTHBIX pe3yJbTaTOB OCBOCHUS mpeaMmera «buosorus»
BBIJICTICHBI CJEIYIOIINE COCTABISIOUINE: OCO3HAHUE OOYJArOIIMMUCS POCCUHCKOM
IPAXKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENEJeHUI0, HalMuyhe MOTUBAlMU K  OOydYeHHI0  OHOJIOruw,
[[eJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAJUIMN pa3BUTHS OHMOJIIOTHUYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTb OOYYarolIuxcsi pyKOBOACTBOBATHCS B CBOEH
NEATENBHOCTA [IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIAMHU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIMYHUE DKOJOTMYECKOrOo IMPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOCHUA TpeaMeTa «bHOJOrHs» AOCTUTAKOTCA B
€ANHCTBE Y4YeOHOW U BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMHA POCCUMCKAMU COILMOKYIbTYPHBIMH, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEICHUSI M CIOCOOCTBYIOT TpOIlEcCaM CaMOMO3HAHUSA, CAMOBOCIUTAHUA H
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3UMLIMM JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY U MPABOIOPAJKY, YEIOBEKY TPyAa U CTapLIEMy IOKOJIEHHIO,
B3aMMHOTO YBaXCHUS, OCPE)KHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaauLMsIM MHOTOHAlMOHAJIbHOTrO Hapona Poccuiickoit denepaunu, npupone u
OKPYKaroIlen cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs YydyeOHoro mnpeamera «buonorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMuUpOBaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAULIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PAaCIIUPEHHUE >KU3HEHHOTO
ONbITa M OMbITA JCITEILHOCTH B MPOILIECCE Pealu3allid OCHOBHBIX HAaIpPaBICHUM
BOCIIUTATEIIbHOW JESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;KIaHCKOro BOCIUTAHNS

c(hOpMUPOBAHHOCTD TPAKIAHCKONU MO3UIIUKM O0YyJArOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIEeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA W TTPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIPEEIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBATH B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIO0BATEIbCKUX 3a7a4, YBaKUTEJIbHOTO
OTHOIIIGHUS K MHEHHUIO OIMOHEHTOB TMpU OOCYXJIEHUH CIHOPHBIX BOMPOCOB
OMOJIOTHYECKOTO CONICPIKAHMS;

TOTOBHOCTh K TyMAHUTAPHON U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApOdy, YYBCTBA OTBETCTBEHHOCTH MEPE.
Ponuuon, ropmoctm 3a cBoM Kpau, cBOWO PoanHy, CBOM A3BIK U KYJIBTYpY,
MIPOLIIOE M HACTOSIIEE MHOIOHAlMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAMSTHUKAM ITPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHUE U
pa3BuTHE OWOJOTHU, TOHUMAHUS 3HAUYCHUS] OWUOJOTHMH B TIO3HAHUM 3aKOHOB
PUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHIO H 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHbBIC pEHICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUHM C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYyYHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHUE YMOIMOHATBHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAU€CTBA TBOPUECKON JIMYHOCTH;

5) ¢puzuyeckoro BocnuTaHusA, GopMUPOBAHMA KYJbTYPHI 310POBbS H
IMOIMOHATBHOr0 0J1arOMmoJIyqus:



NMOHMMAHUE U peanu3anus 370pOBOro M 0Oe30macHoro oopasza KU3HU
(310poBO€  MHUTaHWE, COOJIOJEHUWE TUTUEHUYECKUX TMpaBWiI W HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qunueckas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHMS K
COOCTBEHHOMY (PM3HYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTM NpPaBWI WHAMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€30MacHOro0 MOBEJAEHUS B CUTYAIUSAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCJIEICTBUI M HENPUSITUS BPEIHBIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYAOI00UE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITOJHATh TAKYIO JE€ATEIbHOCTD;

MHTEpEC K Pa3Nu4HbIM chepaM MpodhecCHOHATbHONU JESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mnpodeccun U peaJru30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHWIO M CamMOOOPa30BaHUIO Ha
IPOTSKEHUU BCE KU3HH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

HKOJIOTUYECKU ILI€JIECO00pa3HOe OTHOILIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBILLIEHUE YPOBHS SKOJOTMYECKOM KyJIbTYpbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUNA JUIS
OKPYKarollen Cpebl;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOjeM U myTed ux
pelLlIeHus;

CIIOCOOHOCTh MCMOJIb30BaTh NPHOOpETaeMble MpPU HM3YYEHUH OUOJIOTUU
3HAHMSI W YMEHUS TMpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PALMOHAIbHBIM
MIPUPOAOIIOIB30BaHUEM  (COONIFOICHHE  NpaBWJI  TOBEIECHHUS B IPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENpUATHE JEHCTBUW, NPHUHOCAIIMX Bped  OKpY)Karollen
IPUPOTHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCJIEJCTBUS MPEANPUHIUMAEMBIX ACHCTBUN U MIPEIOTBPALLATD UX;

HaJIM4YME PA3BUTOTO SKOJOTMYECKOI'0 MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpPHI,
OIIbITa NEeATENbHOCTH DKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH SKOJIOTMYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUA:



C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOM M UYMTATEIbCKOW KYJIBTYphl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U TTO3HAHUS MUPA,

MOHUMAaHUE CHenuPUuKU OHOJOTUM KaK HayKH, OCO3HaHUs €€ poiu B
(opMUpOBaHUU PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JAaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKpYXKAloIIeM MHUpE KaKk O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUHd MpolseM
COXpaHEHUs TPUPOTHOTO PABHOBECHSI;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTMU Il COBPEMEHHOM ITMBUIIM3ALINU:
o0ecrieueHusi HOBOTO YpPOBHSI pa3BUTHSA MEAMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelllaTh  pPEeCcypcHble  MIPOOJEMBbl  pa3BUTHSA
YeJI0BeUECTBa, MOMCKA MyTel BhIXO/a U3 TJI00ATbHBIX SKOJIOIMYECKHX MpoOieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OHOJNOTHYECKHX 3HAHUM B IEIX
HOBBIIICHNUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOHM TIPAaMOTHOCTH, Kak
COCTaBHOW 4acTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
IpY U3y4E€HUU OMOJIOTUY;

NOHUMAHHE CYIIHOCTH METOIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh IOJYy4YaeMble 3HAHMUS [UJIsl aHalu3a |
OOBSICHEHMSI SBJICHUI OKPY)KAIOIEro MUpPAa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHUE JienaTb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS IS
pereHust IpodJieM B peaibHBIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOH JEATENbHOCTH, FOTOBHOCTh OCYILECTBITH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K  HENPEpPBIBHOMY  OOpa30BaHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHUN MO OMOJOrMH B
COOTBETCTBUHU C )KHU3HECHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI ydueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIINXCS
MEXKIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPa)KaroIIre
I[EJIOCTHOCTh HAy4yHOW KapTUHBI MHUpa M CHEUUPUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPTUsl, SBIICHHE, MPOIIECC,
cucTeMa, HaydyHbIH (PaKT, MPUHILMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHre,  HAONIOJeHHWEe, W3MEPEHHe, JKCIEPUMEHT W JAPYrux),
YHHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,



pEryJIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH UM  COLUMAJIbHOW KOMIIETEHUMH OO0yYaromuxcsi, CIOCOOHOCTb
o0 yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA W  YHHUBEpcalbHble y4deOHble JIEHCTBUS B
NIO3HABATEIBHON U COLIMATIBHOMN IIPAKTHUKE.

MertanpeaMmeTHble pe3yibTaThl OCBOEHUS NPOrpaMMBbl CPEIHEro OOLIero
00pa30BaHUs JOJIKHBI OTPAXKATh:

OsguaeHue YHHUBEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJbHBIMHU
NEeUCTBUAMM:

1) 6a3oBble JJornyecKmne JeiCTBHUs:

CaMOCTOATENFHO  (OPMYIHMPOBaTh W aKTyalIM3WpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHUS, KJIaCCU(PHUKAIIUU, 0000IIEHHS), pACKPBIBATH CMBICII
OMOJOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C APYTUMU NOHATUSIMM);

OIpeNEeNsATh IENN JeATEIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAaThl IEATEILHOCTHU C MOCTaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS AJI1 OOBSICHEHUs (PAKTOB U SBJICHUMN
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKHE pPACCYXKJIEHUS (MHIAYKTUBHbBIE, JENYKTHUBHBIE, IIO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM M IPOTUBOPEUYHUS B pPaccMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

IPUMEHSATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIA peJCTaBIICHUS
CYUIECTBEHHBIX CBSI3€ M OTHOIICHUN B M3ydaeMbIX OMOJOTMYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3JIMYHBIX
UH(POPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs MpoOJIeMbl ¢ YYETOM aHaIM3a UMEIOUTUXCS
MaTepUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B I€ATEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI 1€ATEINbHOCTH;

KOOPJAMHUPOBATh U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IEHCTBUS:

BJIaJIETh HABBIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MMPOCKTHOM JEeSITebHOCTH,
HaBbIKaMHM  pa3pelieHuss MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEIFHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHBIX METOAOB [MO3HAHUS;

UCIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEepPIpeTalud, MPeoOpa3oBaHUI0 W TMPHUMEHEHHIO B y4YEOHBIX
CUTYaIUsX, B TOM YHUCJIE IIPU CO3AAHUU Y4EOHBIX U COLIMANIBHBIX IIPOEKTOB,;



(dbopMUpOBaTh HAYYHBII TUI MBIILJICHUS, BIaJ€Th HAYUHONH TEPMHUHOJIOTHUEH,
KITIOYEBBIMH MTOHSITHSIMU U METO/IaMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESITEIbHOCTU U )KM3HEHHBIX CUTYALIUX;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3Yy €€ pelIeHUs, HaXOIUTh apryMEHThl AJis JI0Ka3aTeJbCTBa
CBOUX YTBEp)KJICHUH, 3a71aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYCHHbIE B XOJA€ pEIIeHHWs 3a7add  pe3yJbTarhl,
KPUTHUYECKU OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILECTBJISITh IEJICHANIPABICHHBIM TOUCK TEepeHoca CPEelICTB M CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTUYECKYIO 00J1acTH
KU3HEACSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEH, MpEAJiaraTb OpPUTHHAIBHBIC MOAXOJbl M PEIICHUS,
CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIONINE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uaopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMaIK (TeKcTe yueOHOro
nocoOus, HAay4YHO-TIONYJSIPHOW JUTEpaType, OHOJIOTMYECKHX CJIOBapSX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIU3UpOBATH
UHGOPMAINIO PAa3TUYHBIX BUAOB B (HOPM MPECTABICHUS, KPUTUIECKU OI[CHUBATh
e€ I0CTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3aPOChl U MPUMEHATH PA3IMYHbIE METOABI MPU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUU, HEOOXOIUMON ISl BBIMOJHEHUS Y4EOHBIX
3ajay;

npUOOpETaTh OMBIT HCIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTUM, COBEPIIEHCTBOBATh KYIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpPMY  MPEACTaBICHUS
Oouosornueckoi nHpopMaluu (CXemsbl, TpadUKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCcTBE CpEICTBA Mpu pabore ¢
OMonoruyeckoil HHPOpMaluUen: MPUMEHATh XUMHUYECKUE, (U3UUECKUEe W
MaTeMaTU4YeCKHe 3HAKU U CUMBOJBI, (OpPMYJIbl, a0OpeBHATYPY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJleTh ~ HABbIKAMU  PACMIO3HABaHUS W 3allUThl  MH(OpMaluu,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMI KOMMYHUKATUBHBIMHU AeHCTBUSMM:

1) obuienme:



OCYIIECTBJIATh KOMMYHHUKAIIUH BO BCceX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WJIM JUCKYCCHUU MO CYIIECTBY OOCYKJaeMOl TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJEHUS OTHOCUTENIHO BBINOJIHEHHUS IpeasaraeéMoiu
3aJ]auM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaJbHBIE CpEACTBA OOILEHUS, IOHUMAaTh 3HA4YECHUE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIluH,
YMETh CMSATYATh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU Ccrioco0aMu OOIIEHUS W B3aUMOJCIHCTBHS, MOHUMATb
HaMEpEeHUs IPYTUX JIOJCH, TPOSBIATh YBOKHUTEIHLHOE OTHOIICHNE K COOCCETHUKY
U B KOPPEKTHOM (hopMe GopMyIHpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO U JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJbHOCTh:

NOHUMATh W HCMOJb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBHAYaIbHOM
paboTHI NMPHU pelIeHUH OMOJIOTHYECKOM MPpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOACHCTBUSA MPH PEIICHUH YIeOHOW 3a1auH;

BbIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBUN C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0r0 4JI€HA KOJJIEKTHBA;

OPUHUMATh IETd  COBMECTHOM  JCSITENbHOCTH, OpraHW30BbIBAaTH U
KOOPJIMHUPOBATh JEHCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATh IJIaH JIEHCTBUM,
pacripeiesisiT pojid ¢ y4ETOM MHEHMHM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIa/Ja M KaXJOro y4JyaCTHMKAa KOMaHAbl B
OOIIMI1 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHWBATh HUACH C TO3UIMH HOBH3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMYECKOe TMOBEACHHUE B PA3IMIHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUIsl BBISIBJICHUS MpOOJeM U UX
pelIeHUs B )KMU3HEHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKU B CBOMX JICHCTBHUSX M MOCTYIKax MO OTHOIIECHHUIO K >KUBOHM MPUPOJIE,
CBOEMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAEATEIbHOCTb, BBISIBIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NESITEIbHOCTU U )KU3HEHHBIX CUTYalLIUsX;

CaAMOCTOATEJIbHO ~ COCTABJIATH IUJIaH peHIeHUs NpolbjaeMbl ¢ y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEN U MPEIIOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paclupATh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;



JieJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHNE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO IIMPOKOW SPYIUINH B
pa3HbIX O0O0JIACTSAX 3HAHUM, NOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIbLTATOB LIEIISIM;

BJQJIETh  HABbIKAMM  TO3HABAaTEJIbHOM  peJeKCMM KaK  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLECCOB, WX pE3yJbTATOB H
OCHOBaHMil, UCHONB30BaTh MPUEMBI pe(IieKCUU 7Sl OLEHKH CUTYyallud, BBIOOpa
BEPHOI'O PELICHMUS;

YMETb OLIEHMBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELMIEHUS MO HX
CHIKEHHIO;

IIPUHUMATh MOTHBbI W apPryMEeHTBl JAPYIMX IIPU aHaJM3€ pe3yJbTaToOB
NEATEIIbHOCTH,

3) npuHsATHE CeOs1 U IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO JPYIHX Ha OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUN U
npeoOpa30BaHUIO 3HAHWM, BUJBI JESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUA U
MIPUMEHEHUIO 3HAHWU B PA3NMYHBIX YYEOHBIX CUTYalUSX, 4 TAKK€ B PEAbHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
pe3ybTaThl IPEACTABIECHBI 10 TOAAM 00yUYEHHSL.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUsA ydyeOHOro mpeamera «buonorus» ¢ 10
Kacce TOIDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa M HAay4HOI'O MHUPOBO33PEHUS, O BKIJIAJIE POCCUHCKHX U
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IrPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHbIX 33/1a4;

YMEHUE PpaCKphIBaTh COJEpKaHUE OUOJOTMYECKHMX TEPMUHOB M TMOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, Merabonu3M (oOMEH BEIIeCTB U IpeBpallieHue
SHEPIrum), roMeocTa3 (CaMOpEryJisilivs), YPOBHEBASI OpraHU3alns KUBBIX CHCTEM,



CaMOBOCIIPOM3BEICHUE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHUE u3Jlaratb OHOJIOTUYECKHE TEOpUM (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajibHas JorMa MOJEKyIsapHoW Ouosorun), 3axkoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 HeHTpax MHOrooOpasus u
MPOUCXOXKACHUS KYyIbTypHbIX pacTteHui H. V. BaBunosa), onpenensiTe rpaHUIb]
UX MIPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOIr'O MMO3HAHUSA B OMOJOrUM: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLECCOB M SIBICHUM, OpraHU3alus U TMPOBEICHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCIEAYEeMbIMH BEITUYMHAMH, OOBSCHEHUE TIOIYICHHBIX
pe3yJIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPH M 3aKOHOB, yMEHHE
JIeNaTh BHIBOBI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIACNATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
IIPOIIECCOB: OOMEHa BEUIECTB W IMPEBpAIllCHUs] YHEPTrUU B KIETKe, (HOTOCHUHTE3A,
IJJACTHYECKOT0 M SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUSA, WHIUBUAYAIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHITh MOMyYeHHBbIC 3HAHUS Ui OOBSICHEHHS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JUISI MPUHATHUS MPAKTUUECKUX PELIEHUH B MOBCEIHEBHOU
KU3HU C Lenblo obecriedeHusi Oe30MacHOCTH CBOEro 3J0pOBbS U 3/I0POBbS
OKpYKarOUIUX JII0eH, COOMI0OIEHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY Karollen
OPUPOJHON cpefie, MOHMMaHHE HEOOXOAMMOCTH HCIOIb30BaHUS JIOCTHKEHUMN
COBPEMEHHOM Oouonorun OMOTEXHOJNIOTUH  JUIsI  PalMOHAJIBHOIO
IPUPOIONIOJIb30BAHUS;

YMEHHE pelarh »JJIEMEHTapHble TeHeTHMYeCKUe 3aJauyd Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUVICHHOE HACIeAOBaHUE, COCTABIATh CXEMBI
MOHOTHOPUJIHOTO CKpEUIMBAHUS Ui MpPECKa3aHUsl HACIEIOBAHUS MPU3HAKOB Yy
OpraHu3MOB;

YMEHHUE BBIMIOIHATH JIA0OpATOPHbIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuja npu pabote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3MYHBIX UCTOYHHUKOB (CPEICTBA MAaCCOBOM MH(pOPMAIINH, HAYIHO-TIOMYIISIPHBIC
MaTepuanbl), TUYECKHE acCleKThl COBPEMEHHBIX HCCIIEOBAaHUN B OWOIIOTHH,
MeAMIMHE, OUOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE NHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as Onosornueckyro UHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN armapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yuyeOHOro mpeamera «buosnorus» e 11
Kacce JTOJKHBI OTPAXKaTh:



c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTMH B CUCTEME HAYYHOI'O
3HAaHUs E€CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCHUHCKUX W
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE OHOJOTUH, (DYHKIIMOHAIHLHOM
TPaMOTHOCTH YeJIOBEKa IS PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTUYECKUX TEPMHHOB W TOHSTHI:
BUJ, MONYJISUsSA, T€HOPOH I, SBOJTIOLHUS, ABUKYIIUE CUJIbI ((PAKTOpPBI) HBOIIOLIMH,
MPUCIIOCOOIEHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
OKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeNH I[HUTAHMUS,
JKOJIOTUYECKas MUupaMuaa, OruoreoreHos3, ouocdepa;

YMEHUE W3Jaratb OWoJOrMYecKkue Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpUs OHBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabitieBoro cxonctsa K. M. bspa, uepenoBaHus rjaBHBIX HaIlpaBiICHUH U
myreit ’Bomonmu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepnaackoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMU HAYYHOIr'O MO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OIMCAaHUE JKMBBIX CHUCTEM, IMPOIECCOB M SIBICHUHN, OpPraHU3alMs U TPOBEACHUE
OMOJIOrMYECKOr0  IKCIIEPUMEHTA,  BBIIBI)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXJY HCCICAYeMbIMU BEIUYMHAMHU, OOBSCHEHUE TONYyYEHHBIX
pe3yIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHA M 3aKOHOB, yMEHHE
JIeNaTh BHIBOJIBI HA OCHOBAHHUH MOJTYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUNA, TMPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOCHHOCTH TIPOLIECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, ©CTECTBEHHOro oTOOpa, BHUI000pa3oBaHMUs, MPHUCIOCOOICHHOCTH
OpPraHW3MOB, JEHCTBHS DKOJIOTMYECKHUX (DAKTOPOB Ha OPraHU3MBI, TEpeHoca
BEIIECTB M TOTOKAa JHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MECHCHHUHA B
HKOCHCTEMax CBOEW MECTHOCTH, KpPYroBOpPOTa BEIIECTB W OHOr€OXHMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJyYEHHBIC 3HAHWS TSI OOBSICHEHUS OMOJIOTHYECKUX
IPOLECCOB U SBJCHUM, JUIsl PUHATUS MPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C I1IEeNbI0 o0ecredyeHus 0e30MacHOCTH CBOEro 3/I0POBbSl U 310POBbS
OKPYKaIOIUX JIt0/IeH, COOIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUSI B OKPYKArOIIeH
IPUPOHON Cpelie, TOHUMaHUE HEOOXOAMMOCTH HCIONb30BAHUS JIOCTHKEHHIM
COBpEMEHHOW OMOJIOTHH JIJIsl PAIlMOHATIHHOT'O MIPHUPOIONOIB30BAHNS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJOTHYECKUE 3aJa4H, COCTABISATh CXEMBI
MEepPEeHOCca BEIIECTB U YHEPTUU B IKOCHUCTEMax (LIeTIH MUTAHMUS);

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOIHOIATh
IpaBuiia Ipu padoTe ¢ yaeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHWBAaTh U HHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEJCTBA MACCOBOM MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC



MaTepuasbl),  paccMaTpuBaTh  IJIOOAJBHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHUE CO37]aBaTh COOCTBEHHBbIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTHYECKYI0 MH(POPMALMIO U3 HECKOJIbKUX MCTOYHHUKOB, I'PAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuectBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Kourposbubie | IlpakTuyeckue
NMporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypebi
bubnuoreka [TOK
1 buonorus kak Hayka 2 0.5 mgs://;.:d5058/7f4lc292
2 JKuBbie cucTeMbl M MX OpraHu3aIus 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHUE KIIETKU 8 1 1 Eggggﬁf:ﬁ;ggﬁ 410292
bubmotexa [JOK
4 RH3HENEATENLHOCTS KIICTKH 6 https://m.edsogru/7f41c292
5 Pa3zMHOX€eHHE 1 HTHAUBUAYAJILHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
6 HacnencrseHHOCTh M N3MEHYUBOCTD 8 15 bu6moreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
7 Cenexuust opranu3zMoB. OCHOBBI 3 1 bubmuorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmoreka [IOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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 KITACC

KounuecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ IpOrpAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pazoBATEIBHbIE
padoThI padoThI pecypes
bu6moreka [JOK
! IBOTONKOHHAA OHONOTHA ; ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 1 05 bubmuotexa IIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY’KaroIias cpeaa 5 1 bubimoreka LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
4 Coo01recTBa U IKOJIOTUYECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 Enbmorexa OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBIE
Ne Mara uugposbIe
u/ Tema ypoka Beero KOﬁHTpOJII)HI)Ie H%aKanecxne WiyueHusi | 0GPA3OBATENBHBIC
padoThI padoThI pecypes
bubmioreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Metozapl MO3HaHUS )KUBOM TPUPOJIBI.
I1 o]
2 «ﬁiﬁf)?;:giiiﬁ: 6(;31/]1\{1%1)( 1 0.5 bubmorexa [IOK
p ' https://m.eds00.ru/863e6122
METOJ10B [IPH U3Y4EHUHU
OMOJIOrNYECKUX 00BEKTOBY
3 buonoruyeckue cucTeMbl, IPoOIIECChI 1 bubmotexa [JOK
Y UX U3y4EHHE https://m.eds00.ru/863e6564
4 XuMudeckuit coctaB KjeTku. Boga u 1 bu6mmoreka [JOK
MUHEpaJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
) benku. CoctaB u cTpoeHHe O€IKOB 1 htts:/m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHUYECKHUE
Karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bub6mmorexa IIOK
KaTAIUTHYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(bepMeHTOB (Ha TpUMepe aMUIIa3bl
WJIM KaTaJia3bl)»
bubmioreka [IOK
! Yraesopl. JImH eI ! https://m.eds00.ru/863e6870
bu6moreka [JOK
8 Hyxnennoseie kucinotel. AT® 1 https://m.edso0.ru/863e6d5c
9 Hcropus 1 METOABI U3yUYEHUS 1 bubmoreka LIOK

KieTku. Knerounas reopus

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



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

Kierka xak nenocrHas xuBas

10
cucrema
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlabGopaTtopnas pabora Ne 2
«3ydyeHne CTpOCHHUSI KIIETOK bubmmoreka LIOK
11 pacTeHui, )KUBOTHBIX, IPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenaparax u ux
OINMCAHHE
bubmioreka [IOK
12 OO6MeH BenecTB UM METaboIu3M https://m.eds00.1u/8636766¢
bu6mnoreka [JOK
13 doTocuHTE3. XEMOCHHTE3 https://m.eds00.ru/86367c98
. bu6nmunoreka [JOK
14 JHepreruteckuii oOMeH https://m.edso00.ru/863e7aae
Ku3HeHHBIN TUKI KIeTKH. JlencHne
.M . JIa0
15 Eggzlg No ?i?li%imilpeflfep II\{/I?/IS”[FO?)EI B 0.5 Eubmiorexa LIOK
- ' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKpOIpenapaTax»
16 buocunTe3 Oenka. Peakius bu6mmoreka [JOK
MaTpPUYHOT'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsusa — OuocuHTe3 Oenka https://m.eds00.1u/8636796¢
18 Hexsierounsie GOpMbl KU3HH — bubmmorexa [IOK
BUPYChI https://m.eds00.ru/863e7540
bu6nmunoreka [JOK
19 @opMBbl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81hb6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MTOJOBBIX 05 bubmotexa [JOK

KJ1eToK. OTI0/I0TBOPEHHUE.

https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e81b6

JlabopaTtopnas pabora Ne 4
«3ydyeHre cTpoeHusl TTOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOIpernapaTax»

NuauBuyansHOE pa3BUTHE

bu6mmoreka [JOK

22 OpraHu3MOB https://m.eds00.ru/863e8436

23 ['eneTnka — Hayka o bubmotexa [JOK
HACJIEJICTBEHHOCTH U U3MEHYNBOCTHU https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HACJICIOBAHUS

24 1| I/I3HaK01£) Monoru6 I/IZ[ HOE bubmoreka LIOK

P ) pHA https://m.eds00.ru/863e8878
CKpeUIMBaHNE
UTHOPUTHOE CKPEIMBaHKE. 3aKOH
25 fI[e3aBHI<):Hf40ro HaIZ:J'II-g,ILOBaHI/I}I bubmoreka LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacJeIOBaHUE
npu3HakoB. JlabopaTopHas pabota

26 No 5 «3yuenue pe3ynbTaToB 05 bubmoteka IJOK
MOHOTUOPUIHOTO U JTUTHUOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpenIMBaHus y Apo30(duisl Ha
TOTOBBIX MUKpOIIpenapaTax»

27 I'eneruka noma. HacnegoBanue bubmioreka [IOK
IIPU3HAKOB, CLEMJIEHHBIX C OJIOM https://m.eds00.ru/863e8c60
NzmenuuBocTh. HenacnencreenHas
M3MEHUHUBOCTh. JlabopaTopHas

28 pabota Ne 6. zyuenue 05 bubmmorexa [IOK
MOIU(PHUKAITMOHHON U3MEHUUBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOTO P 1
BAPUALIMOHHOW KPHUBOW»

HacnencrBeHHass ©3BMEHUHUBOCTb.

29 JlabopaTtopnas pabora Ne 7. 05 bubmorexa [IOK
«AHanu3 MyTalui y 1po30¢uiibl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

30 ['eHeTHKa YesioBeKa bubmuoteka [JOK



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

Pe3epBHbIii ypok. O000mIeHNE 110

31 teMe «HaciencrtBeHHOCTD U 1
M3MEHUYHUBOCTb OPraHU3MOBY
32 Cenexuust Kak HayKa U TPOIIECC 1 BH6J,IHOTeKa HOK
https://m.edso0.ru/863e9214
33 MeToabl U JOCTUXKEHUS CEJIEKI[UU 1 bu6mmoreka [JOK
pacTEeHU! U JKUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHomorust kak oTpacib 1 bubmmorexa [IOK
IIPOU3BOJACTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

11 KITACC

KounuecTBo yacos JIEKTPOHHBIE
Ne Tema ypoka Kontpoabubie | IlpakTnueckue Hara unpposbie
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 DBOIIOIUS U METO/IbI €€ U3YUYCHUS 1 BH6J.IHOTeKa LHOK
https://m.edsoo.ru/863ea20e

5 Hcropus pa3BUTHS IPEACTaBICHUN 1 bubmmoreka LIOK

00 3BOJIOIUHI https://m.eds00.ru/863e9570
bubmuotexa [JOK

3 Mukpoosomows ! https://m.edsogru/863e9c1e
[Monynsanus kak 3IeMeHTapHas
€IMHUIIA BUA U DBOJIOLUH. Eubmiorexa LIOK

4 fégzgiziiagﬂaﬁoz Nel . 0.5 https://m.edsogru/863e99c6
MOP(}OIOTHYECKOMY KPUTEPHUIO»

5 JIBrxy1ye cuibl (3JeMeHTapHbIe 1 bubmotexa [JOK
(haKTOpHI) IBOIOIHH https://m.edso00.ru/863e9da4

6 EctectBenHsbIit 0TOOp M €ro GOpMBI 1 Egg}jﬁ}fﬁ;gggmege 40
PesynbTaTel 3BOMIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U

7 BH1000pa3oBanue. JlabopaTopHas 1 05 bubmuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOJIEHHOCTH OpraHu3Ma H eé
OTHOCUTEJIBHOI'O XapaKTepa»

8 Hanpasnenus u nytu 1 bubmotexa [JOK
MAaKpPO3BOJOIUHI https://m.edsoo.ru/863e9cle

9 HeobpatumocTs 3BoMOIINHN 1

10 Hcropus xu3Hu Ha 3emiie U METOIbI 1

€€ U3y4yeHust



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

11 I'mnore3sl IPOUCXOXKAECHUS KU3HU bubmuoreka LIOK
Ha 3emie https://m.edso00.ru/863ea5a6
12 PazBuTHe xu3HM HA 3emIie M0 3paM U bubmotexa [JOK
TeproJIaM https://m.edso00.ru/863eabbe
OCHOBHBIE 3Talbl FBOJIIOLNH
PacTUTENHHOTO U JKHBOTHOTO MHUpA.
13 [IpakTueckas padora Ne 1 05 bubmmotexa [IOK
«M3y4eHne HCKOMMaeMBbIX OCTaTKOB ' https://m.edso00.ru/863ea8bc
pacTeHUl U )KUBOTHBIX B
KOJUTEKITUSIX)
14 CoBpemeHnHas cucrema bubmmorexa [IOK
OpraHM4YecKoro Mupa https://m.edso00.ru/863ea48e
15 DBOJIIOLIUS YeIOBEKa (AaHTPOIOT €HE3) BH6J,IHOTeKa HOK
https://m.eds00.ru/863eac2c
16 JBuxymme cuibl (pakTopsl) bu6mmorexka LIOK
aHTPOIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU YBOTIOLUU
YenoBeKa
18 UYenoseueckue pacsl U MPUPOIHBIE bubmotexa [JOK
ajanTanyuy 4eIoBeKa https://m.edsoo.ru/863eaea2
PesepBHblii ypok. O6001IeHIE 110
19 Teme «BO3HUKHOBEHHUE U pa3BUTHE
KU3HH Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 0OMTaHUS ¥ SKOJIOTUUECKHE bubmioreka [IOK
(hakTOpBI https://m.edsoo.ru/863eafec
Abuotnueckne GaKkTOpPHI.
JlabopaTtopHas paborta Ne 3.
29 «Mopdonoruiaeckue 0CoOOEHHOCTH 05 bubmotexa [JOK

pacTeHuil U3 pa3HbIX MECT
obutanusy». JlaboparopHas pabota
Ne 4. «BausiHue cBeTa Ha poCT U

https://m.edsoo.ru/863ebl10e



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

Pa3BUTUC YCPCHKOB KOJICYyCay

bu6mmoreka [JOK
23 buoreckue paxropet ! https://m.eds00.ru/863eb348
OKOJIOTNYECKHUE XapaKTEPUCTUKH
nonyssiuuu. [Ipaktuueckas pabora
24 No 2 «[Tomcuér mImoTHOCTH 1 05
MIOITYJISIIIUIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo01recTBa Opranu3MoB — 1 bubmorexa [IOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 OKOJOTHYECKUE CHCTEMBI 1 bubmotexa [JOK
(?KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIC ITOKA3aTEIN YIKOCHCTEMBI.
27 DKOJIOTUYECKH e THPaAMU/IBI. 1 bubnnorexa [JOK
. https://m.edso0.ru/863eb5fa
CaoiictBa 3kocucreMm. Cykneccus
28 ITpupoHBIC SKOCHCTEMBI 1
29 AHTPOINOT €HHBIE YIKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubmmorexa [IOK
JKOCHCTEMA 3EMITN https://m.edso0.ru/863ebh5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuotexa [JOK
o6uocheps https://m.edsoo.ru/863ebd16
32 UYenoBeuecTBO B Onocdepe 3emiu 1
33 Cocy1iecTBOBaHHE MPUPOBI U 1 bubmmorexa [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O0001IEHHE TEMBI
34 «Coo011ecTBa U KOJIOTUYECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YUEBHO-METO/IUYECKOE OBECIIEYUEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYEHUKA

1. buomnorus Ilaceunuk B.B., Kamenckuit A.A., Pyouios A.M. u ap. /Tlox pen.
[Naceunuka B.B.//buonorus. ba3zossiii ypoens. 10 kiacc. 2019-2023 r.
AO “UznarensctBo “IIpocsenieHue”.

2. buonorus Ilaceunuk B.B., Kamenckwuit A.A., Pyomos A.M. u ap. /Tlox pen.
[Taceunuka B.B.//buonorus. ba3ossiit yposens. 11 kiacc. 2019-2023 r.
AO “UznarensctBo “IIpocBenienue”.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. Ninkunra U.®. Buonorus. [loypounsie mianbi(dacts1-2) Bonrorpan, u3a-Bo
"Vuurens-ACT"

2. JIpicenko U.B. [loypounsie uiansl. buonorus. 10 kinace. Bonrorpan, u3a-so
"Vautens",2009 r

3. Uepennukosa I'.B.Iloypounsie mansl. buonorus. 11 knacc. Bonrorpan, uza-
BO "Yumtens",2009 r

4. MyxamemxanoB U.P. Tectsl, 3auetrsl, Oaunonpocs! no ouonoruu.10-11
knaccel. M.: "Bako",2011 r

5. Monnera A.1O., Topranor A.B.buonorus B cxemax u TabiauIax.
DddexTuBHas noarororka k EI'D.Mocksa,2016

6. Kupunenko A.A. buonorus. COOpHHUK 3a/1a4 10 TEHETUKE JIJIS MTOATOTOBKH K
EI'D..JIETTUOH, 2014 r

7. Kupunenko A.A.Monekymnsipaast Ouonorusi. COOpHHK pa3HOYPOBHEBBIX
3aganui 1y moarorosku k EI'D.JIETIOH, 2014 r

8. KonecuukoB C.U. buonorus.Oxosnorus. ITonroroska k EI'D.JIETMIOH,2014
r

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. Ipoekt Bes 6uonmorus http://www.ebio.ru/index-1.html

buonorus. Dnektponnbiit yueonuk http://biologylib.ru/catalog/
buonorus. Cebutku Ha caiThl o onostoruu http://biologylib.ru/catalog/
BupryansHast obpa3zoBarenbHas madopatopus http://www.virtulab.net
Hurteprer ypok https://interneturok.ru/

S uny Ha ypok 6uonoruu http://bio.1september.ru/urok/

CoBpemennsie ypoku omomnoruu http://biology-online.ru/
HNudopmaimoHHO-CITpaBOYHbBIN pecypc o OMOJIOrUH
http://www.cellbiol.ru/

9. buonoruyeckuii cioBapb oHaitH http://www.bioword.narod.ru/

10. BioDat - caiiT o *wuBo# mprpoje u ornopasHoodpasuu http://biodat.ru/

ONOUREWN



https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=AOvVaw11h-GUP8onrP7hpdXHZPMt
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088416000&usg=AOvVaw18cbiTLtVxy1ulyXkGdaHX
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=AOvVaw1WUIbHFzdExuuM5yzdraFx
https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.cellbiol.ru/&sa=D&ust=1604341088417000&usg=AOvVaw287CZ4HsKDLwU-VwLbPcHe
https://www.google.com/url?q=http://www.bioword.narod.ru/&sa=D&ust=1604341088418000&usg=AOvVaw39AQiPd1z4x3azEQ_l9y3B
https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=AOvVaw1T4MVm8sAZ5MraPp9KfWfo

