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Pabouas mporpamma o6mmeoopazoBatenbron auctuiabsl COO.01.11 «buomorusi»
pa3zpabotana Ha ocHOBe TpeOoBaHusl DeepabHOTO rOCyAapPCTBEHHOTO0 00pa30BaTEIbHOIO
crannapta cpegaHero oomiero oopazoBanus (OPI'OC COO) - ITpuka3z Muno6pHayku Poccum Ne
798 o1 27 okTsa0ps 2023 denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa
cpennero npodeccuonanbHoro oopazoanus (GI'OC CIIO) o cnenuansroctu 40.02.04
FOpucnpyneHuus.

- [Tpuka3z Munnpocenienus: Poccun 27.10.2023 N°798 ns peanvzannv OCHOBHOM
npodeccuonanbHOM 06pazoBaTenbHOi mporpammbsl CITO Ha 6a3e 0CHOBHOTO 00IIETO
00pa3oBaHMsI C MOTYYESHUEM CPETHETO O0IIeT0 00pa30BaHuUs.

Opranuzanusi-paspadorunk: @unnan deaepaabHOro rocy1apcTBEHHOTO OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEKIACHHS BRICIIIETO 00pa3oBaHus «JlarecTaHCKHiA TOCYapCTBEHHBIH
YHUBEPCUTET» T'. XacaBlopTe.

PazpaboTuunk: npenogaBarenb Kadeapbl TYMaHUTapPHBIX €CTECTBEHHOHAYYHBIX JUCIUILINH,
AxwmartoBa P.A.

Pabouas nporpamma IUCHUIUIMHBI OJJOOpEHA:
Ha 3acenanuu kageapbl T'yMaHUTApHBIX U €CTECTBEHHOHAYYHBIX TUCUUILIMH Qunnana ('Y Br.
XacaBropTe

[Tpotokon Ne 7 ot «27» 03 2026 roxa.

[Ipencenarens é @ }:,Z Maxanosa /I.K.

Ha 3acenanuu yueOHo-mMeTonuueckoi komuccuu punmana JI'Y B r. XacaBropte npoTtokos Ne 7
oT «27» 03 2026r.

I[Ipencenarens @ /Q HNanaes J1.X.
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COJIEP)KAHUE

INOACHUTEJIBHASA 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIUTILIAHBI

MECTO YUYEFHOM JJUCIIATLJIMHBI B YYUEBHOM ILVIAHE

PE3YJbTATHI OCBOEHHUS YYEBHOM JJUCIUATLIAHBI

COJEPKAHUE YYEBHOM JUCHUILIAHBI
TEMATHYECKOE INTAHUPOBAHHUE

YYEBHO-METOJUYECKOE N MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEFHOW JUCITATLIAHBI

PEKOMEHAYEMAS JIMTEPATYPA



1. HOACHUTEJIBHAA 3AIIMCKA

OO6meoOpa3oBaTenbHas ydeOHas aucnuiuinHa «buosorus»
m3ydaercss B ¢ummane JII'Y B r.XacaBoopTe  peaqu3yIoIIEro
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro 00Iero oOpa3oBaHus B Mpeaeiax
OCBOCHHMSI OCHOBHOI MpodeccrnoHaNbHOW 00pa30BaTeIbHON MPOrpaMMBbl
CIIO (OIIOIT CIIO) na 6a3e ocHOBHOro oOImero oOpa3oBaHUs MPHU
MOJATOTOBKE CHEIUAIMCTOB CpeAHero 3BeHa. [Iporpamma paspaboTaHa Ha
ocHoBe  TpeboBanmii DPI'OC  cpemnero  oOmiero  oOpa3oBaHUA,
MPEABIBISIEMBIX K CTPYKTYpE, COACPKaHUIO M Pe3yJbTaTaM OCBOCHUS
yueOHoi nucuumuinabl «buosorus», ®I'OC CIIO no cnenuaibHOCTH
40.02.04 «IOpucnpyaeHums», B COOTBETCTBUM ¢ PexoMeHmanusMu 1o
OpraHu3allid TIOJMyYeHUs CpelHero oOuero oOpa3oBaHUs B IMpeiaesiax
OCBOCHHMSI 00pa30BaTEIbHBIX MPOrPAMM CPETHEro Mpo(ecCHOHATBEHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO 00pa30BaHUs, a TAKKE C yUETOM
COJIEpKaHMsl TPUMEPHON MporpaMmbl 0O0IE00pa30BaTEIbHON YUeOHOM
JTUCHUILITUHBI «bHoJIorus», 1J1s peaanu3alui OCHOBHON MpoghecCrOHaTbHOM
oOpazoBaTenbHOM mnporpammbl CIIO Ha 06a3e OCHOBHOTO OOIIEro
0o0pa3oBaHuUs C IMOJYYCHUEM CPEIHEro 00IIero 00pa3oBaHuUs.

1.2. Henu u 3aga4mn y4eOHOMH TUCHMIIUHBI:

Uenb wu3yyeHua yyebHoro npeameta "Buonorua" Ha 6as3oBOM YpoOBHE - OBMafeHUE
06YYaOLWMMMNCA 3HAHUAMU O CTPYKTYPHO-QYHKLMOHANBbHOW OpPraHM3aLMmM KUBbIX CUCTEM Pa3HOro
paHra u npuobpeteHre yMeHU UCNONAb30BaTb 3TU 3HAHWUA ANA TPAMOTHBIX AEACTBUIA B OTHOLLEHMUM
06BEKTOB KMBOW NPUPOAbI U PELLUEHUA PA3/MYHbBIX }KU3HEHHbIX Npo6aeMm.

JocTuKeHue uenn nsyyeHuns yuebHoro npegmeta "bruonorus" Ha 6asoBom ypoBHe obecneuymBaeTtcsa
peleHem cneayowmx 3aaau:

0oCBOEHME O0BYYaloWMMUCA CUCTEMBI 3HaHUI O BMONOTMYECKUX TEOPUAX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTAX, TMnoTesax, NpaBuaax, CayKallmMx OCHOBOM Ana GopmMUpPOBaHNA NpeacTaBAEHUA O
€CTeCTBEHHO-Hay4YHOW KapTUHE MUPa, O MeTo4ax HayyHOro No3HaHWs, CTPOEHMM, MHOro06pasumn u
0COBEHHOCTAX »KMBbIX CUCTEM pPa3HOr0 YPOBHSA OpPraHM3auuMu, BbIAAIOWMXCA OTKPbITUAX U
COBPEMEHHbIX UCC/Ief0BaHNAX B 61osioruu;

d)OpMMpOBaHMe \ o6yqarou1,14xcs| NMO3HaBaTe/IbHbIX, WHTENNEKTYA/IbHbIX WU TBOPYECKUX
cnocobHocTel B npouecce aHa/iM3a AaHHbIX O NYTAX Pa3BUTUA B 6uonorum Hay4HbIX B3rnAagos, VI,CI,EVI
M NoaxoaoB K U3YHEHUIO XUBbIX CUCTEM PaA3HOIO YpPOBHA OpraHn3auunm,

CTaHOBNeHMe y obyyalowmxca obuiein KynbTypbl, GYHKUMOHANLHOM rPamMOTHOCTW, pa3BuUTHE
YMEHUI OOBACHATb U OLLEHUBATb ABNEHUSA OKPYXKAMOWEro MMpa *KMBOM MPUPOLbl HA OCHOBAHUM
3HaAHWI M OMbITa, MONYYEHHbIX MPU U3yYeHUU BUoNornm;

dbopmMmunpoBaHMe y 0by4aloLWMXCA YMEHUI UANIOCTPUPOBATb 3HAaYeHMEe BUONOTMYECKUX 3HAHUIA
B MPaKTUYECKON OeATeNbHOCTU YenoBeKa, Pa3sBUTUM COBPEMEHHbIX MeAULMHCKUX TEXHONOTUI U
arpobuoTtexHonorui;

BOCnUTaHme Y6e)‘Kﬂ,eHHOCTM B BO3MOMHOCTWU MNO3HAHWS YE/NIOBEKOM KUBOM npupoasbl,
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HeobXxoAMMOCTU 6epeXkHOro OTHOLWEHUA K Hel, cobanoaeHMA 3TUYECKMX HOPM Npu nposeaeHUn
6MONOTrMYECKMX UCC/Iel0BaHUN;

OCO3HAHME LEeHHOCTM OMONOTMYECKMX 3HAHMIK AA MOBbIWEHUSA YPOBHA 3KOJIOTMYECKOM
KYy/AbTypbl, AN $OPMMPOBAHUA HAYYHOTO MUPOBO33PEHNS;

NPUMeHeHNEe MNPUOBPETEHHbIX 3HAHWIN U YMEHWN B MOBCEAHEBHOM KWU3HW ONA OLEHKM
nocneacTemii CBOEN AeATeNbHOCTM MO OTHOLLEHUIO K OKpY»KatoLwen cpeae, CO6CTBEHHOMY 310P0BbIO,
obocHoBaHMe M cobaogeHne mep NPOPUNAKTUKM 3aboneBaHNIA.

B cucteme cpegHero obuiero obpasosaHua "buonormna”, nsyyaeman Ha 6a3oBOM ypoOBHe, ABAAETCA
06na3aTeNIbHbIM y4ebHbIM NpeaMeToOM, BXOAALWMM B COCTaB npeameTHOW obnactn "EcTecTBeHHO-
Hay4Hble npegmeTbl".

B nporpamme no 6uonormm (10 - 11 Knaccbl, 6a30BbIA YPOBEHb) peann3oBaH MPUHLMN
NPeemMCcTBEHHOCTM B U3y4yeHUn bronornm, bnarogaps Yemy B Heli NPOCMaTPMUBAETCA HaNPaBAEHHOCTb
Ha pa3BUTME 3HaAHWUN, CBA3AHHbIX C GOPMMPOBAHMEM ECTECTBEHHO-HAY4YHOrO0 MWMPOBO33PEHUS,
LEHHOCTHbIX OPUEHTALMIA JSIMYHOCTU, IKONOTMYECKOro MbIWIEHUA, NPeacTaBNAeHUMiA O 340POBOM
obpase KuM3HU N BepeskHbIM OTHOLIEHWEM K OKpYyXKalolel npupoaHoi cpege. MosTomy Hapaay C
n3yyeHMem obL,ebnoOrMYecKnx TEOPU, a TaKKe 3HAHUIN O CTPOEHMUM KUBbIX CUCTEM PA3HOro paHra
M CYWHOCTM OCHOBHbIX MPOTEKAlOWMX B HUX MPOLLECCOB B MNporpamme no 6uosorum yaeneHo
BHMMaHME UCMO/1b30BaHMIO NOYYEHHbIX 3HAHWI B NOBCEAHEBHOW XU3HWU 414 pelleHns NPUKNaaHbIX
33ga4, B TOM uucae: npodUNAKTUKM HacneacTBEeHHbIX 3aboneBaHMM 4YenoBeKa, MeauKo-
reHEeTUYECKOro KOHCY/IbTUPOBAHMA, 0BOCHOBAHMA 3KOJIOTMYECKM LenecoobpasHoro noBedeHMsA B
OKpy:Katowen NpupogHoON cpeae, aHann3a BAMAHUA XO3AUCTBEHHOM AEATENbHOCTM YenoBeKa Ha
COCTOSIHME MNPUPOAHbLIX U  WCKYCCTBEHHbIX 3KOCUCTEM. YCWU/IeHUEe BHUMaHUA K MPUKAALHOM
Hanpas/eHHOCTM ydyebHoro npeameta "Buonorna" NpoAMKTOBaHO HeobXxoAMMOCTbIO obecnevyeHus
YC/IOBMIA ONs PEWEHUA OAHOM M3 aKTyanNbHbIX 3afay LWKOJIbHOMO 6uonorMyeckoro obpasoBaHus,
KoTopas npeanonaraer ¢opmupoBaHMe Yy obyyalowmMxca CnocobHOCTM aganTMpoBaThCa K
N3MEHEHUAM ANHAMMYHO Pa3BMBAIOLLErOCA COBPEMEHHOIO MUpa.

Mporpamma no 6uonornn ABNAETCA OPUEHTUPOM A/1A COCTaB/eHUs paboumx nporpamm, aBTOpbI
KOTOPbIX MOTYT MPEeAJ/IOKUTb CBON BapWaHT NOCAeA0BaTE/IbHOCTU U3YYEeHUA U CTPYKTYPbl yyebHOoro
maTepuana, CBoe BuaeHue nyteit dopmupoBaHua y obydarowmxca 10 - 11 KnaccoB npegmeTHbIX
3HaHWM, YMEHUIM M cnocoboB y4yebHOM LeATENbHOCTM, a TAKXKe METOAMYECKMX pelueHuid 3aaad
BOCMMUTAHMA U Pa3BUTUA CpeacTBammM yuebHoro npegmeta "buonorua”.

Buonorua Ha ypoBHe cpegHero obuiero o6pa3oBaHUA 3aHMMaeT BaxkHoe mecto. OH obecneunBaeT
dopmmpoBaHme y obyyatomMxca NpeacTaBaeHNt 0 HAY4HOM KapTUHE MUpa, pacwmpsaeT u obobuwaeTt
3HaHWA O XXMBOW NPUPOLE, €€ OT/IMYUTEJIbHBIX NMPU3HAKAX - YPOBHEBOW OPraHM3aLMu 1 3BOJIIOLUMY,
€0343€eT YyCNoBMA ANA: MO3HAHWA 3aKOHOB XWMBOM NpupoAabl, GOpMUPOBaHUA GYHKLNOHANLHOM
rPAamMOTHOCTU, HABbLIKOB 340pPOBOr0 M 6e30MmacHOro 06pasa XWU3HM, 3KONOTMYECKOTO MbILLIEHMS,
LLEHHOCTHOrO OTHOLLEHWA K }KMBOW NPUPOAE U YEIOBEKY.

Bosblioe 3HaYeHMe BUONOTMA UMEET TaKKe A4 PELUEeHUA BOCNUTATE/IbHbIX U Pa3BUBAIOLLMX 3a4ad
cpeaHero obuiero obpasoBaHua, coumanmnsaumm obyyatowmxca. MsyyeHne 6ruonormm obecneunsaet
ycnoeua ana GOPMUPOBAHUA WHTENNEKTYasbHbIX, KOMMYHUKAUMOHHbLIX M  WMHOOPMALMOHHbIX
HaBblKOB, 3CTETMYECKOM KyAbTypbl, CNOCOBCTBYeT WHTErpauuMnm 6MONOrMYECKUX 3HAHUN C
npeacTaBNeHUAMM M3 APYrUX ydyebHbIX NpeaMeToB, B YaCTHOCTWM, GU3MKM, XMMWUKU U reorpadum.
HasBaHHble NoN0KeHMA 0 NpeaHasHayeHun yuebHoro npeameTa "buosorus" coctaBuan 0CHOBY A/1A
onpeaeneHns NogxonoB K OTOOPY M CTPYKTYPUPOBAHWMIO €ro COAEP’KaHWA, NpPencTaB/eHHOro B
nporpamme no 6uosnoruu.

OTbop coaeprkaHua yyuebHoro npegmeta "Bronorns" Ha 6a30BOM YPOBHE OCYLLECTBAEH C NO3MLUA
Ky/ZIbTypOCcOo06pa3HOro noaxosa, B COOTBETCTBMM C KOTOPbIM 0OyYatoLLMecsa L0KHbl OCBOUTb 3HAHMUSA
N YMeHUA, 3HauMmble g GopMUPOBaHUS 06LLEeN KyabTypbl, onpesenstolme noBeLeHne Ye0BeKa
B OKpY)Kalollein npupogHOi cpeae, BOCTpebOBaHHbIE B MOBCEAHEBHOMN MKU3HM U MpPaKTUYECKOW



aeAatenbHocTn. Ocoboe MecTo B 3TOM CUCTeMe 3HaHUI 3aHMMAIOT 3/1eMEeHTbI CoAepXKaHUA, KoTopble
CNyKaT OCHOBOM Ana ¢opmMUpoBaHUA NpPeAcTaBAeHUA O COBPEMEHHOW ecTecTBeHHO-Hay4yHoM
KapTMHE MMpa U  LUEHHOCTHbIX OPWEHTAUMAX JIMYHOCTWU, CNOCOBCTBYHOWMX FyMaHM3aLUn
6uonornyeckoro obpasoBaHus.

CTpyKTypupoBaHMe cofepkaHuns yuebHoro matepmana B nporpamme no 6Monormm ocyLLecTBAEHO C
Y4E€TOM MPUOPUTETHOTO 3HAYEHUA 3HAHUIM 06 OTANUYMTENBHbBIX OCOBEHHOCTAX KMBOM NPUPOAbI, O ee
YPOBHEBOW OpraHmMsauMm M 3BONKOLMKU. B COOTBETCTBMM C 3TMM B CTPYKTYpe ydebHOro npegmeta
"Buonormna" BblgeneHol cneaylolwmMe cogeprKatenbHble AMHUM: "Buonorma Kak Hayka. MeToapbl
HayyHoro no3HaHuA", "KneTka Kak buonormyeckas cuctema", "OpraHuam Kak buonormyeckas
cuctema”, "Cuctema m mHoroobpasme opraHumyeckoro mupa", "dsostouma Kusoik npupoabl”,
"ISKocucTembl U NpUcyLMe MM 3aKoOHoMepHocTK".

2. OBIIASI XAPAKTEPUCTHUKA YYEBHOU JACHUILIVHBI.

Bbuonorus — cucrema Hayk, U3ydarolias BCE aCHEKThbl )KM3HH, Ha BCEX YPOBHSX
OpraHu3aly KUBOTO, HAUMHASI C MOJICKYJISIPHOTO M 3aKaHuuBasi onocdepusiM. OObeKTaMu
U3y4eHHsI OUOJIOTUU SBJISIOTCS KHUBBIE OPraHU3Mbl, UX CTPOEHHUE U JKU3HEAESTEIbHOCTb, UX
MHOT000pasue, IPOUCXO0XKICHUE, FIBOJIOIUS U paclpeesieHIe KUBBIX OPraHU3MOB Ha 3emIie.
OOmast Ouosorust M3y4yaeT 3aKOHbl MCTOPMYECKOTO M HHAMBHYaJbHOIO Pa3BUTHUSA
OpPraHu3MOB, OOIIME 3aKOHBI JKU3HU U T€ 0COOEHHOCTH, KOTOPHIE XapaKTEPHBI JJISl BCEX BHJIOB
KHBBIX CYIIECTB Ha IJIAaHETE, a TAKXKE UX B3aUMO/JIEHCTBUE ¢ OKpYxaroleil cpenoit. buonorus,
TakuM 00pa3oM, SIBISIETCS OIHONH W3 OCHOBOMOJATAOIIMX HAyK O J>XH3HH, OBJAJICHHE
OMOJIOTHYECKUMHU 3HAHMSMU — OJHUM K3 HEOOXOAMMBIX YCIOBHHM COXpaHEHUS >KU3HU Ha
rianete. OCHOBY conepskaHus yd4eOHOW AUCIUIUTUHBI « BHOJOTHS) COCTABIISIIOT CIEAYIOIIHNE
BeAyIlMEe UACU: OTJIMYUTENIbHBIE NTPU3HAKU JKUBOM NMPUPOJIbI, €€ YPOBHEBAsS OpraHU3alus U
IBOJIIOIHS. B COOTBETCTBUY C HUMHU BBIICIICHBI COJICPIKATEIbHbIC IMHIH: OMOJIOTHS KaK HayKa,
Ouosornyeckue 3aKOHOMEPHOCTH; METOAbl HAayyHOrO T[IO3HAHUs; KIETKa OpraHu3M;
HOMYJISILIMS; BUJ; SKOCUCTEMBI (B ToM uncie 6uochepa).Coaepkanue yueOHOM AUCIUTIIMHBI
HalpaBJIEHO Ha MOJATOTOBKY O0YYalOIMXCs K PEIICHUI0 BaKHEHIINX 3a7ay, CTOSALIMX Mepes
OMOJIOTMYECKON HAYKOH, — MO palliOHAILHOMY MPUPOIONOIb30BaHUI0, OXPAaHE OKpY KaroIien
Cpezsl U 310POBbS JIFOJIEH.

B mpodeccruonanbHbIX  00pa30oBaTENbHBIX — OpPraHM3alMIX,  PEATH3YIOIINX
00pa3oBaTeNbHYIO IPOrpaMMy cpeHero oouiero oopasoBanus B npeaenax ocsoeHust OITOIT
CIIO Ha 6a3e 0cCHOBHOTO 00IIIero 00pa3oBaHus, U3y4eHHE YIeOHON TUCIIUTIUIUHBI «bromorusy
UMEET CBOM OCOOEHHOCTHM B 3aBUCHMOCTH OT Mpoduisi nmpodeccuoHanbHOro o0pa3oBaHus,
0azupyercss Ha 3HAHUAX OOYYAIOUIMXCS, TOJTYYCHHBIX TPU H3YyYCHUH OHMOJIOTHUH, XUMUH,
¢u3uku, reorpadui B OCHOBHOM IIIKOJIE.

ITpu ocBoenuu npodeccuii CI1O u cnenuansHocteir CI1O TexHnueckoro npoguis
npodeccnoHaIbHOro 0opa3zoBanus 6uonorus u3ydaercs Ha 6azoBoM yposHe ®PI'OC cpenHero
obmero oOpa3zoBanusi, npu ocBoeHuu Tmpodeccuit CIIO wu cnemumansHOCTE CIIO
€CTeCTBEHHOHAYYHOTO Mpoduis MpohecCHOHAILHOrO 00pa3oBaHMs OHOJNOTHUS H3y4yaeTcs
Oosee yriyOneHHO, Kak TpoduiibHas y4eOHas IUCUMIUIMHA, YYUTHIBAIOMIAs CHEnu(PUKy
OCBaMBaeMbIX Npodeccuii iK CcrenualbHOCTEH. DTO BhIpaXkaeTcsl B CO/Iep)KaHUU 00yUYeHHUS,
KOJIMYECTBE YACOB, BBIACISIEMBIX Ha HM3y4YCHHWE OTACIBHBIX TeM YUEOHOH TUCIHMILIMHEI,
rIyOMHe HMX OCBOEHHs OOydaroluMmucsa, oO0beMe M XapakTepe IMPaKTHYECKUX 3aHATHH,
JIEMOHCTpAIHi,

[Tpu ocBoenuu npogeccuii CI1IO u cnennansHocteit CIIO TexHrueckoro npodus
npodeCCHOHAIBHOTO 00pa3oBaHus Onoorus n3ydaercs Ha 6azoBom ypoBHe PI'OC cpemgnero
obmiero oopaszoBanus, pu ocBoeHuu npodeccuii CI1O u cnenuansuocrei CITO ectecTBeHHO
HayyHoro mpoduns mnpodeccuoHaNIbHOrO o00pa3oBaHUsl OHOJOTUS H3ydaeTrcs Oolee
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yrIyONeHHO, Kak TnpoduibHas ydeOHas JUCHMIUIMHA, YYWUTHIBAIOWIAs — CIEHUPUKY
OCBaMBaeMbIX MPOQeccuii WK CreNUalIbHOCTEH. DTO BBIpaXKaeTcsl B COICP)KaHUN O0yUYCHHUS,
KOJINYECTBE YacOB, BBIJACIAEMBIX HA M3Y4YEHHUE OTAEIbHBIX TEM Y4E€OHOM IMCIMILIMHBI,
ryOMHe HMX OCBOEHHS OOydYaroluMucsa, o0beMe M XapakTepe MPaKTHYECKUX 3aHATHH,
JEMOHCTpalMi, BUAAX BHEAYTUTOPHON CaMOCTOSTEIbHONH PabOThl CTYAEHTOB M T. m. [lpu
ocBoeanu crnenuanbHocteit  CIIO  rymanurapHoro mnpoduis npodhecCHOHAIBLHOTO
o0Opa3oBaHusl OHMOJOrMA HM3y4yaeTcs B paMKax y4eOHOW AucUUIUIMHBI «EcTecTBO3HaHUE»
obs3arensHOM mpeameTHON oOmactu «EcrectBennbie Hayku» DPI'OC cpennero oobiero
o0Opa3oBaHusl.

[Ipu orbope conepxanus y4eOHOM IUCHUIUIMHBI «bBHONOTHA» HCIONB30BaH
KyJIbTYpOCOOOpa3HbIi MOAX0/l, B COOTBETCTBUM C KOTOPHIM O0y4aroImuecs JOKHbl YCBOUTh
3HaHUS U YMEHHUsS, HEOOXOoAuMbIe Uis (POPMHUPOBAaHUS OOIIEH KyJIbTYpbI, OMpPEIEISIONneH
a/IeKBaTHOE IOBEJCHUE YellOBeKa B OKpYXarolled cpene, BOCTpeOOBaHHbIE B KM3HM U B
IIPAKTUYECKOU JEATEIbHOCTH.

Ocoboe BHMMaHUE YAENEHO HKOJOIMYECKOMY OOpa30BaHHIO M BOCIHUTaHHIO
oOydaromuxcsi, (HOPMUPOBAHHIO Yy HHUX 3HAHUA O COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTUHE MHpa, LEHHOCTHBIX OpHEHTAallMid, YTO CBHUJECTEIbCTBYET O TI'yMaHM3allUu
Ouoaoruueckoro 0opazoBaHusl.

Conepxanne y4eOHOM JUCLUIUIMHBL —IpelycMaTpuBaeT (GOpPMHpPOBAHHE Y
oOyuaromuxcsi oOLIEHAy4YHbIX 3HAHUN, YMEHMH M HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB
JIeATENIbHOCTH U KJIFOUEBBIX KOMIIETEHLIMH, BKIIIOYAIOUIUX YMEHHUE CPAaBHUBATh OMOJIOTHYECKUE
00BEKTHI, aHATU3UPOBATh,

OLIEHUBaThb M 0000IIAaTh IOJYYEHHbIE CBEJCHMs, YMETh HaXOAMTb U HCIOJIb30BaTh
UH(POPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB. B copeprkanuy yueOHOM MUCIUTUIMHBI KYpPCHBOM
BBIJICJIEH MaTepua, KOTOPbIH MPpH U3y4eHUH OMOJIOIUH KOHTPOJIIO HE MOJICKHUT.

N3yuenue oOieoOpazoBaTebHON yueOHOM TUCHUILTUHBI «bUoI0THs) 3aBepIIaeTcs
HOJBE/IEHUEM UTOroB B (opme auddepeHHnpoBaHHOIO 3aueTa B PaMKax MPOMEXYTOUHOM
aTTectauuu cryneHToB B npouecce ocsoeHuss OIIOII CIIO ¢ nonyyeHreM cpeaHero oouero
oOpa3oBaHusl.

3. MECTO YYEBHOM JUCHUILJIAMHBI B YYUEBHOM ILJIAHE
VYuebnast nucumnianHa «buonorus» sBisercss y4eOHBIM NPEAMETOM U3
o0s3aTenbHOM TpeaMeTHOW obnactu «Ecmecmeoznanuey ®OI'OC cpennero
o011ero oopa3oBaHus.
VYyeOHnas nucuuiuinHa «buonorus» uzydaercs B 0011e00pa3oBaTeIbHOM IUKIIE
yuebHoro muana OIIOIT CIIO na 0a3ze ocHOBHOro oOmiero oOpa3oBaHUs C
noyrydyeHueM cpennero oomiero oopaszosanus (IITICC3)
B yue6nom mnane yueOnas aucrumuimaa COO 01.07. «buonorusy oTHOCUTCS K
o0mieoOpa3oBaTesibHBIM ~ y4eOHBIM  AMCLUUIUINHAM,  (QOPMHUPYEMBIX U3
oOsi3aTenbHBIX MpeaMeTHbIX obnacteit @I'OC cpeanero oOmiero oOpa3oBaHus
st cienuanbHoctu CIIO cooTBercTByrOIIEro npoduiis npodeccruoHalbHOTO
oOpa3oBaHwUsI.

PE3YJbTATHI OCBOEHHUS YYEFHOU JUCIUTLIMHBI

MnaHupyemble pe3ynbTaTbl OCBOEHMA Nporpammbl no 6uonorum (6asoBbit ypoBeHb) Ha
ypoBHe cpeaHero obwero o6pasoBaHus.

Cornacno ®I'OC COO ycraHaBnuBalTCS TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
00y4aroImuMHCs MPOTrPaMM CPEIHEro 00IIero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM
" IPpCIMETHBIM.

B cTpykType IMYHOCTHBIX pE3yJbTaTOB OCBOECHHA Inpeamera "buonorus" BblIeIEHBI
CIIEAYIOIIME COCTABJIAIONIINE: OCO3HAHUE OOYYaAIOIIMMUCS POCCHUHCKOM TIpa)aHCKOU
UJEHTUYHOCTH - TOTOBHOCTH K CaMOPA3BHUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEIEIICHHUIO,

7


consultantplus://offline/ref%3D857290F0F1B0F395D106FC60229F169ABF890F2F68DF2091C4BF45B8CE84FAAC16347BB390ED3851455702A49C0CC7F4D662BAF7mCO

HaJIMYMe MOTHBAIMM K OOy4YeHHMIO OWOJIOTHH, LEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX
yOeXIeHUI TMYHOCTH HA OCHOBE KJIIOUEBBIX LIEHHOCTEH U HCTOPUUECKUX TPAJAULIUN pa3BUTHS
OMOJIOTMYECKOT0 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
cBOECH ACATCIIbHOCTU INEHHOCTHOCMBICIIOBBIMU YCTaHOBKaMH, MNpucynmuumMu CHUCTEMC
OHMOJIOTUYECKOTO 00pa30BaHMs, HaJIMYUE SKOJIOTMYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD JKU3HCHHBIC IJIAHBI.

JInyHOCTHBIC pe3ysbTaThl OCBOCHUS TpeaMmeTa "brosorus" mocTuraroTes B €IMHCTBE YIeOHOM
M BOCIUTATEIbHON JESATEIIbBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMH
COLIMOKYJIbTYPHBIMH, HICTOPHUUECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, PUHSATHIMU
B 00IIIECTBE MPaBWJIAMUA ¥ HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOI[ECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CAMOPA3BUTHSI, PA3BUTHUS BHYTPEHHEH MO3ULIUN JTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY M MPABOMOPAJIKY, UETIOBEKY TPyJAa U CTapIIeMy IMOKOJEHHUIO, B3aUMHOTO
YBaXEGHUSI, OCEpEeKHOro OTHOLIEHUS K KYJIbTYPHOMY HAaCleIUI0 U  TPaJAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepauun, MpUpOIE U OKPYKAIOLIEH cpelie.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUSI ydeOHOro mpeamera "buosorus" MOJDKHBI OTpaXkaTh
TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJACTBOBAaThCA  C(HOPMHUPOBAHHOU
BHYTPEHHEN MO3MLMEN JIMYHOCTH, CUCTEMOW ULEHHOCTHBIX OpPHUEHTAUMW, IMO3UTUBHBIX
BHYTPEHHUX YO@XKICHUN, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0111ecTBa, pacIMpPeHNE KU3HEHHOTO OIBITA U OMBITA JACSITEIILHOCTH B IIPOLIECCE peaTu3aiiu
OCHOBHBIX HaIlpaBJI€HUI BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpaxIaHCKOTO BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh TPAXKIAHCKOW TO3HMIMU OOYYaIONIerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WJICHA POCCHICKOr0 O0IIECTBA;

OCO3HAHHUC CBOUX KOHCTHUTYLIMOHHBIX IIpaB H O6$[321HHOCTCI‘/'I, YBAXKCHHUEC 3aKOHA U
IIpaBOIIOpsAAKaA,

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOI;'I ACATCIIBHOCTU TIIPpU CO3JaHUH yT-Ie6HI>IX
IMPOCKTOB, PCHICHUHA y‘{e6HLIX N TIO3HaBaTCJIbHBIX 3aada4d, BBIIIOJTHCHHUH OMOJIOTUYECKUX
OKCIICPUMCEHTOB;

CIIOCOOHOCTH OIIPECACIIATH CO6CTB€HHYIO INO3MIMIO II0 OTHOHMICHUIO K ABJIICHHUAM
COBpeMCHHOﬁ JKU3HU U OOBSICHATH c€c,

YMCHUEC  Yy4YUTBIBATb B  CBOUX I[@I\/JICTBI/ISIX HCO6XO)II/IMOCTI) KOHCTPYKTHUBHOT'O
B3aHMOHeﬁCTBHH J'IIO,Z[eI\/’I C pPa3HbIMU y'6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMHU HNCHHOCTAMH U
COMaJIbHBIM ITOJIOKECHHUEM,

TOTOBHOCTH K COTPYAHHUYCCTBY B IHPOHCCCEC COBMCCTHOI'O BBIIIOJIHCHUA y‘{C6HBIX,
MMO3HABATCJIBbHBIX W HCCICAOBATCIIBCKUX 3aAda4, YBaXWUTCIBHOC OTHOMICHHME K MHCHHIO
OIIIOHCHTOB IIpU O6C}’)K,Z[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUSA,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIESATENLHOCTH;
2) MaTPUOTHYECKOTO BOCIIUTAHUSL:

Cc(OPMHUPOBAHHOCTh POCCUHCKOMN I'pa’kAaHCKON WIACHTHYHOCTH, MATPHOTU3MA, YBAKECHUS
K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepell PonHOM, ropiocTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3BIK M KyJIbTYpy, IPOIUIOE M HACTOSIIEE MHOTIOHAIMOHAJIBHOIO HapoJa
Poccun;

HEHHOCTHOC OTHOLICHHUEC K MNPpHUPOAHOMY HACICIUIO W MaMATHUKAM HPUPOIBI,
JocTxeHusM Poccuu B HAaYKEC, HCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,
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CHOCO6HOCTL OLICHUBAaThL BKJIA[] pOCCHfICKHX yquHx B CTAHOBJICHHUC U paBBI/ITI/Ie
6HOHOFHH, IIOHUMAHUC 3HAYCHU A GI/IOJ'IOI‘I/II/I B IIO3HAHWHU 3aKOHOB HpHpOIH:I, B J)KU3HU YCJIIOBCKA
¥ COBPEMEHHOTO OOIIECTBA;

uaelHas yOEeKIEHHOCTb, TOTOBHOCTh K CIy)XeHHI0O OTedecTBY U €ro 3aiuTe,
OTBETCTBEHHOCTb 3a €ro CyJb0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITMTAHHSI:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlLIMIO U TPUHUMATh OCO3HAHHBIE PELICHHUS, OPUECHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHHC JIMYHOT'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6y,I[y1].[Cl"O;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIMTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO IPUHATHS LICHHOCTEW CEMEMHOM KM3HU B COOTBETCTBUU C TPAIULIUSIMH HAPOJOB
Poccuu;

4) 3CTETHYECKOTO BOCITUTAHHSL:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOUYasi 3CTETUKY ObITA, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHUI;

MOHMMAaHNE SMOLIMOHAJILHOTO BO3ACUCTBUSA JKMBOM IpUupoAbl U €€ ICHHOCTH;

TOTOBHOCTb K CAMOBBIPAXXCHUIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Ka4dycCTBa TBOp‘IGCKOfI JIMYHOCTH,

5) Gu3HUUECKOro BOCIIUTAHUSL:

TMOHMMaHHUE U pean3alus 3JI0pOBOro U 6€30macHOro 00pasa K1U3HH (310pOBOE MTUTAHUE,
coOII0ICHNE TUTHEHNYECKUX MTPABHII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA,
perynspHas (uU3HUECKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOLIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

IMNOHUMAHHUEC HNCHHOCTU IpaBUJI HMHAWUBUAYAIIBHOTO U KOJIICKTUBHOI'O 0€30I1aCHOTO
MOBCACHHA B CUTyallUAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU J'II-O)IGﬁ;

OCO3HaHME MOCIEACTBUI U HEMIPUATHE BPEAHBIX IPUBBIUEK (YIOTPEOIEHHS aIKOTr oI,
HapKOTHKOB, KYpEHHUS);

6) TpyJ0BOTrO BOCIUTAHHSI:
TOTOBHOCTb K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AaKTUBHOW  JIESITEIbHOCTH TEXHOJOTMYECKOM U  COLMAILHOU
HAPaBIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATD, MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOIHATh
TaKYIO J€ATEIIbHOCTB;

WHTEpPEC K pa3IndHbIM cpepam nmpodecCHoHaTbHON AesITeNFHOCTH, YMEHHUE COBEPIIIATh
OCO3HAHHBII BBIOOp OymyIIel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TITaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUN Beel
KHU3HU;



7) DKOJIOTMYECKOTO BOCITUTAHUS:

HKOJIOTHYECKH 11€JIec000pa3HOe OTHOIIEHUE K IPUPOE KaK UCTOUHUKY KU3HU Ha 3emMIIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJIOTHYECKON KyJIbTYPhI: IPUOOpPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKHU UX BO3MOKHBIX IOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

OCO3HaHME TI00aIBLHOr0 XapakTepa 3KOJIOTHICCKUX HpO6J’ICM u HYTCﬁ HX PCHICHUA;

CIOCOOHOCTH UCTIONIL30BATh MIPHOOPETAEMBbIC IPU U3YICHUN OMOJIOTUY 3HAHUS U YMEHUS
NIPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PALIMOHAIBHBIM MIPUPOAOIOIL30BaHNUEM (COOIIOICHHE
MIPAaBUJI TIOBEJICHUS B MPHUPOJIE, HANIPABICHHBIX HA COXPaHEHUE PAaBHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATUE AECHUCTBUH, MPUHOCAIIMX BPEA OKPYKAOUIEH NPUPOIHOU cpene,
yMEHUE MPOTHO3UPOBATH HeOJIaronpusITHBIE 9KOJIOTUYECKUE MOCJIC/ICTBUS
IpeIPUHUMAEMBIX JEHCTBUI U MPEeIOTBpaLaTh UX;

HaJIMYHUEC PA3BUTOTO SKOJOTHYCCKOI'0 MBINIJICHUS, 3KOJOTrHYCCKOM KYJIBbTYpPBI, OIIbITa
ACATCIIbHOCTH KOJIOTHYECKOH HAIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMU B
H03HaBaTeJII)HOI71, KOMMYHHKaTHBHOﬁ n COHHaJII)HOfI IMPAKTHUKE, TOTOBHOCTH K Y4YaCTUIO B
HpaKTquCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH,

8) LIEHHOCTH HayYHOT'O TIO3HAHHUS:

C(OPMHPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B IMOJIMKYJIBTYPHOM MHUDE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM u YUTATEIbCKOM KYJIbTYPhbI KaK cpeacTBa
BSaHMOHCﬁCTBHﬂ MCKAY JIOAbMU W ITO3HAHWA MHPA;

MOHMMaHHe creun(puKkn OMOJOTHMM KaK HayKd, OCO3HAaHUE €€ poju B (OPMHPOBAHUU
pallMOHAILHOIO HAY4YHOTO MBIIIJICHHS, CO3JaHMM LEJIOCTHOTO IpPEJICTaBICHUS 00
OKpY’KaloIIeM MUpPE KaK O €IMHCTBE IPUPO/IbI, UeTOBEKa U 00IIECTBa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXXI€HHOCTh B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM LIMBUIM3ALMN: 00eCTIeUeHus
HOBOT'O YPOBHSI Pa3BUTHsI MEULIMHBI, CO3JaHUs TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pelaTh pecypcHble MPoOIEMbl pa3BUTHSI YEIOBEUECTBA, MOMCKA MTyTeH BbIX0/1a U3 TTI00AIbHBIX
9KOJIOTHYECKUX TMpobsieM H  obecreueHUs TIepexoja K YCTOWYMBOMY pPa3BUTHIO,
paloHaIbHOMY HCIIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
JKU3HY,

3aMHTEPECOBAHHOCTDH B MOJy4YE€HUU OMOJIOTMYECKUX 3HAHUMN B 1IEJISX MMOBBILIEHUS 001Ien
KYJBTYpBl, €CTECTBEHHO-HAYYHON TI'paMOTHOCTH KaK COCTaBHOM 4YacTH (DYHKIIMOHAJIBLHOU
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

IIOHMMaHUE CYIIHOCTH METOJOB INO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTh HCMONB30BaTh IMOJTyYaeMble 3HAHUS MJsl aHAlu3a U OOBSICHEHHS SIBICHUUN
OKPY’KaIOIIET0 MHUpPA W MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHE JeJaTh 000CHOBAaHHBIE
3aKJTIOUYECHUS HAa OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIUXCS JaHHBIX C IIENIbI0 TONyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BaTh OUOJIOTMYECKUE 3HAHMS AJid pCUICHUA
HpO6J’I€M B pCAJIbHBIX )XKU3HCHHBIX CUTYyallUAX,



OCO3HAHUC LICHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH MPOCKTHYIO N
HCCICAOBATCIILCKYIO ACATCIIbHOCTD UHAUBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIOCOOHOCTh K HETMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUU MO OHWOJOTHH B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSAMHU.

B mpomecce nocTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS OOYYAOIIMMHUCS
nporpaMMbl 10 OMOJIOTHM Ha YPOBHE CpEJHEro oO0Iero ooOpa3oBaHus y OOy4aromuxcs
COBEPIICHCTBYETCS SMOLMOHANILHBIN HHTEIUIEKT, MPEeAnoaraomuil chopMUpPOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIHOCOOHOCTH IIOHMMATh CBOE OMOIMOHAIBHOE
COCTOSIHHE, BHICTh HAIPABICHUS Pa3BUTUS COOCTBEHHOW 3MOLMOHAIBHON cdepbl, ObITh
yYBEpEHHBIM B ce0e;

CaMOpPEryJImpoBaHus, BKJIIOYAarOIIero CaAMOKOHTPOJIb, YMCHHC IIpUHHUMATb
OTBCTCTBCHHOCTL 3a CBOC IIOBCACHUC, CIIOCOOHOCTH aaanTUupoBaTbCd K SMOUHWOHAIBHBIM
HU3MCHCHUAM U IIPOABIIATD FI/I6KOCTB, OBITE OTKPBITHEIM HOBOMY,

BHYTPEHHEH MOTHMBALIMY, BKIIIOYAIOUIEH CTPEMJICHHE K JIOCTHIKEHUIO L€ U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JE€NCTBOBATH, HCXOsl U3 CBOMX BO3MOKHOCTEH;

OMIIAaTHUH, BK.]'IIO‘laIOIHeﬁ CIIOCOOHOCTh MOHUMATh O9MOHOHUOHAJIIBHOC COCTOSIHHUC APYIHUX,
YUYUTBIBATE €T0 IpHU OCYHICCTBJICHHMHW KOMMYHUKAIIUH, CIIOCOOHOCTE K COYYBCTBUIO U
COIICPCIKNMBAHUIO,

COIMAJIbHBIX HAaBBIKOB, BKIIFOYAOIIHNX CIIOCOOHOCTH BBICTpanuBaTb OTHOIICHUSA C JPYT'UMU
JIKOAbMU, 386OTI/ITLC$I, IPOABJIATE HHTCPECC U pa3pCUIaTh KOH(i)J'II/IKTLI.

MertanpeameTHble pe3ysibTaThl OCBOEHUS yueOHOro npeamMera "buonorusa" BKIIIOYaAIOT:
3HaYMMble U1 (POPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIE
(MEXIIpeAMETHBIE) OOLICHAYYHBIE TOHSITHS, OTPAXKAIOUINE IIEIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CTIEMU(PUKY METOIOB MMO3HAHUS, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
9HEprus, sBJICHUE, MPOLIECC, CUCTEMA, HAYUHbIH (akT, MIPUHLIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIEJOBaHNE, HAONIOIEHHE, W3MEpEHHe, OJKCIIEPUMEHT W JPYIHX),
YHUBEpCaJbHbIE YueOHbIE eHCTBUS (II03HAaBaTelIbHbIE, KOMMYHUKATUBHBIE, PETrYJIATUBHBIE),
obecnieunBaroe  (GopmMupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMM O0YyYaroIuXcs, CIIOCOOHOCTh OOYyYaromMXCsl HCHOJIb30BAaTh OCBOEHHBIE
MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCAIbHBIC ydeOHBIC IEHCTBHS B
[IO3HABATEJILHOM U COIMAIbHON MPaKTHKE.

MertanpeameTHbie pe3yabTaThl OCBOCHUS MPOTPaMMBbI CPEIHETO O0IIero 0opa3oBaHus
JOJIKHBI OTPAXKATh:

OBJ'[a)IeHI/Ie YHUBCPCAJIbHBIMU yLIe6HI)IMI/I IIO3HAaBATCIIbHBIMHN HCﬁCTBHfIMH:
1) Ga3oBBIE TOTHUECKUE JCHCTBHSL:

CaMOCTOSITENIbHO (OPMYJIMPOBATH U aKTYaJIM3UPOBATh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIONIb30BaTh TPU OCBOCHWU 3HAHUUM MPUEMBI JIOTHUECKOTO MBIIUICHUs (aHamu3a,
CUHTE3a, CpaBHEHHMs, Kiaccu(ukamu, oO0OOIIEHHS), PACKPBIBATH CMBICT OHMOIOTHYECKHUX
MOHATUN (BBIACIATH MX XapakTepHbIE NPHU3HAKH, YCTAHABIMBATH CBS3H C JIPYTUMH
MOHATHUSIMH );

OMPEACIIATh LEIN ACATCIBbHOCTHU, 3adaBasd MMapaMCTPbl U KPUTCPUH UX ITOCTUKCHUA,



COOTHOCHUTD PE3YJIbTAThI ACATCIILHOCTU C TIOCTABJIICHHBIMU LCJISIMU,

WCIOJIb30BaTh OWOJIOTUYECKUE TOHSTHUS AJisi OObsCHEHUS (DAKTOB M SIBJICHHUH >KUBOU
MIPUPOIBL;

CTPOUTb JIOTUYECKUE PpACCYXACHUSI (MHAYKTUBHbBIE, JIE€AyKTHBHBIC, IO AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYyTHUpPOBAThH
BBIBOIbI U 3aKJIFOYECHUS;

MNPUMCHATH CXEMHO-MOJCIIbHBIC CPECACTBA JJIA NPCACTABJICHUA CYIICCTBCHHBIX CBs3CH U
OTHOIIICHUHN B HN3Yy4aCMBbIX OMOJIOTHYECKUX O6’beKTaX, a TaK>XKC HpOTI/IBOpC‘II/Iﬁ pasHoro poaa,
BBIABJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabarbiBaTh IUIAaH pEIIEHUS MpoOJieMbl C Y4YETOM aHalM3a HUMERIuXcs
MaTepHaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATE COOTBCTCTBHUE PE3YJIbTATOB LICIIAM,
OLICHUBATh PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJAMHUPOBAaTh U BBIIOJHATHE pabOTy B YCIOBHUSX PEAJbHOTO, BUPTYAJBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM;
2) 6a30BbI€ HCCIIE0BATEILCKHE ICHCTBUS:

BJIaJICTh HABBIKAMH y4eOHO-HCCIIEI0BATEILCKON M MIPOEKTHOM AEATEIbHOCTH, HABBIKAMU
paspenieHus mpoodieM, 001a1aTh CIOCOOHOCTHIO H TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOUCKY
METO/IOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3InIHbIX METOIOB ITO3HAHUS,

HCIIOJIB30BATh PA3JIMYHLIC BUAbI JCATCIBHOCTU II0 IIOJYUCHHUIO HOBOI'O0 3HaHHA, €TI0
HHTCPIIPCTANM, npeo6pa30BaHmo U IIPUMCHCHUIO B y‘{e6HbIX CUTyalusx, B TOM YUCIIC IIpU
CO3JaHNHN y‘~I€6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(I)OpMI/IpOBaTB Hay‘lHBIfI THUII MBINUICHUA, BJIAJCTh HaquOﬁ TepMI/IHOJIOFHeﬁ,
KJIHOYCBBIMHU INOHATUAMHA U MCTOAAMU;

CTaBUTh W (POPMYJIIMPOBATH COOCTBEHHBIE 33/1aul B 00Pa30BATEIHHON NESITEIHHOCTH U
JKU3HEHHBIX CUTYalLHIX;

BBISIBIIATh [PUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJU3MpOBaTh 3a/Jady, BBIJBUIaTh
TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh IapaMETPbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATH IMOJNYYCHHBIC B XOJC PCIICHHA 3aJadud pPE3YIbTAaThbl, KPHUTHYCCKU
OLICHUBATHb UX NOCTOBCPHOCTL, IPOTHO3UPOBATH UBMCHCHUEC B HOBLIX YCIIOBUAX;

AaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHUBAThH HpHO6pGTGHHBII>i OIIBIT,

OCYIIECTBIIATH IEJICHATIPABICHHBINA MMOMCK MEpEeHOca CPEACTB M CIIOCOOOB JIECHCTBHS B
npodeccHoHaNBbHYIO Cpey;

yMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYI0 M MPAKTHYECKYI0 OO0JacTh
KU3ZHENEATENIbHOCTH;

YMETb MHTErPUPOBATH 3HAHUS U3 Pa3HbBIX MIPEIMETHBIX 00JIacTel;

BBIIBUT'aTb HOBBIC HJCHU, NPCAJIaraTb OPHUIMHAJIBHBIC MOAXOJAbI U PCHICHUS, CTABUTH



pOOJIeMBI U 3a1a4H, JOMYCKAOIINE ATbTEPHATUBHBIC PCIICHHS;
3) pabora ¢ HHpOpPMAIIUECH:

OPUEHTHUPOBATHCS B PA3TMYHBIX UCTOYHHKAX MH(POpMAIUU (TEKCTe YI4eOHOTo mocoOus,
HAYYHO-TIOMYJIIPHOW ~ JIUTEpaType,  OWOJOTMYECKHUX  CJIOBapsiX H  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHanu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX
BUZIOB © (OpM MpencTaBieHHs, KPUTUYECKH OICHUBAaTh €€ JOCTOBEPHOCTh H
HCMIPOTUBOPCUYUBOCTD,

(GbOopMyIHpOBATH 3apPOCHl U MPUMEHATH pa3jIMYHbIE METOJbl MPH MOHMCKE M OTOOpE
Ounonoruveckoi nHGOpMaIUU, HEOOXOUMOM JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT MCIIOJIB30BAaHHA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (GOpPMY MPENCTaBICHHUS OWOIIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKy, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYToe);

HCIIOJIb30BaTh HAy4YHBIM SI3bIK B KAaueCTBE CPEJCTBA IpU paboTe ¢ OMOJOTMYECKOU
UHpOpMaLIKEH: TPUMEHITh XUMHUCCKUE, PU3NICCKUE U MATEMAaTHYCCKUE 3HAKA U CUMBOJIBI,
dbopmysbl, abOpeBUATYypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIQJIETh HABBIKAMH pACMO3HABaHUSA M 3alIUTHl WHpOpMaANMK, HHOOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHA KOMMYHUKATHBHBIMU IIeﬁCTBHﬂMH:
1) oOenue:

OCYILIECTBISITH KOMMYHUKAIIMK BO BCEX cpepax KU3HU, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIM TUCKYCCHHM IO CYILLECTBY 00CYyXaaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh
CYKIECHMSI OTHOCUTEJIBHO BBINIOJIHEHHS MpEJIaraéMoON 3aJauyd, Y4YUTHIBaTh HHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI JAPYTrUX YUaCTHUKOB JAHANIOra WIN JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOILIEHMS, MOHUMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, IPEANOCHIIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallui, YMETh CMATr4aTh KOH(IMKTHI
Y BECTH N1EPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOaMH OOIIEHHUSI U B3aUMOJCUCTBUSA, TOHUMATh HaMEepeHUs
JIPYTUX JIOJIeH, MPOSIBIIATH YBAKHUTEIBHOE OTHOIIIEHUE K COOECETHUKY B B KOPPEKTHOM opme
dbopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3sBEpHYTO ¥ JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJH30BAHUEM S3BIKOBBIX
CPEICTB;

2) COBMCCTHAA JCATCIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYILIECTBA KOMaHHON 1 HHIUBUAYaIbHOU pabOTHI pU
peleHn  OMOJIOTHYECKOM MpoOsemMbl, OOOCHOBBIBaTH HEOOXOJIUMOCTh TNPUMEHEHHS
IpYNNOBBIX (OPM B3aUMOIEHCTBUS MIPH PEIICHUN y4eOHOM 3a1auu;

BBIGI/IpaTB TEMATUKY U MCTOAbl COBMCCTHBIX JIeHCTBUI C Y4€TOM 06H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KI0ro 4JIieHa KOJIJICKTHBA,

IMpUHUMAaTh LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATL W KOOPAWHUPOBATH
I[CﬁCTBHSI o €€ JOCTHIXKCHHIO: COCTaBJIATH IIJIaH HeﬁCTBHﬁ, pacnpeacisitb pojin ¢ y4€TOM
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MHEHHUH Y4aCTHHKOB, OOCYXKJaTh PE3y/IbTaThl COBMECTHOM padOThI;

OILICHUBATh KAY€CTBO CBOETO BKJIA/Ia M KaXI0TO YIaCTHUKA KOMAaH/IbI B OOIINI pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJIEU C TO3ULMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBIIATE IMO3UTUBHOC CTPATCTHYCCKOE IIOBCACHUC B PA3JIMYHBIX CHUTYyaAlUAX,
IMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIMATUBHBIM.

OBJajieHNe YHUBEPCATBHBIME PETYISITUBHBIMU ICHCTBUSIMH:
1) camoopranu3anus:

KCIIOJIBb30BaTh OUMOJIOTMYECKUE 3HAHUS JJIs1 BBIABJICHUA Hp06JI€M U HUX PCIICHUA B
KN3HCHHBIX U y‘IC6HLIX CUTyalusiIX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
Z[eﬁCTBHHX " IOCTYIIKAaxX IO OTHOUICHUIO K JKHUBOH npupoae, CBOEMY 3J0pOBbIO U 310POBBIO

OKPYXaroIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIIbHYIO JCATCIbHOCTD, BBISBIISITD HpO6J’I€MH,
CTaBUTh H (I)OPMYJ'II/IPOBEITL COOCTBEHHBIE 3aJadyu B O6pa30BaT€HLHOﬁ ACATCIIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENILHO COCTABJISITh IJIaH pEHICHUS MpOoOJIeMbl C Y4eTOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEANIOYTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYALIUsAM;
paciupsaTh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JINYHBIX MPEAIIOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrOocOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMIIMHM B Pa3HbIX
00J1acTsAX 3HaHUI, OCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KyJIbTYpHBI YPOBEHb;

2) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CUTYyallUSAM, BHOCUTb KOPPCKTUBEI B JCATCIbHOCTDL, OLICHUBATH
COOTBCTCTBUC PCIYJIbTATOB LECIIAM;

BJIaACTh HaBBIKaMHU IMO3HABaTEIbHOMI pe(pﬂeKCI/II/I KaK OCO3HaHHus COBCPIIACMBIX
I[GI\/JICTBI/II\/'I N MBICJIMUTCJIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/If/'I, HCIOJIB30BAaTh MPHUEMBI
pC(I)J'ICKCI/II/I JJI1 OLICHKU CUTYyalluu, BBI60pa BCPHOTI'O PCIICHUA,

OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATB MOTUBBI U apTYMEHTBI JPYTUX [IPU AHAJIU3€E PE3YIbTAaTOB IEATEIBHOCTH;
3) npuHATHS ce0s U IPYTHX

MIPUHUMATD ce0sl, TOHUMAsi CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MPH aHAJIU3€E PE3YNIbTATOB JEATEIBHOCTH;



MIPU3HABATH CBOE MPABO U MPABO JAPYIUX HA OLUIMOKY;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C IO3HIIUHU IPYTOTO YeIOBEKa.

[IpeameTHbIe pe3yabTaThl ocBoeHHs TpopaMMbl COO mo 6uonoruu Ha 6a30BOM YPOBHE
BKJIFOYAIOT crienuduueckue ais yaeOHoro npeamera "buosorus" HaydHple 3HaAHUS, YMEHHS
U CrocoObl JIEHCTBUH TIO OCBOCHHWIO, MHTEPIIPETAlMA U TPeoOpa3OBaHUIO 3HAHWU, BUJIBI
JESTENIbHOCTH 110 MOJyYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHHIO 3HaHUHN B Pa3IMYHBIX y4EOHBIX
CUTyallUsiX, & TaKXE€ B PEAIbHBIX >KMU3HEHHBIX CHUTYallMsX, CBA3AaHHBIX C Ouosiorueil. B
porpaMMme NpeaMeTHbIE Pe3yIbTaThl IPEICTABICHHBI 110 TOAaM 00YUYEeHHUS.

[IpenmeTHble pe3yabpTaThl OCBOEHHsA ydeOHoro mnpeamera "buonorus" B 10 xmacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUWA O MECTE W POJM OHOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHMHN COBPEMEHHOW €CTECTBEHHO-HAyUHOI KapTHHBI MUpa
U HayyHOT'O MHPOBO33PEHHs, O BKJIAJE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BuTHe OMOJOTUH, (YHKIMOHAIHHOW TIPaMOTHOCTH 4YeJIOBEKa JUIsl PeUIeHHs >KM3HEHHbBIX
3a1a4;

YMEHHE PaCKpbIBATh COJIep KaHre OMOIOTMYECKUX TEPMUHOB U TIOHATUH: )KU3Hb, KJIETKa,
opranu3M, MeTabonu3M (OOMEH BeIIeCTB U MpEeBpallleHue JHEPruH), TOMEeocTa3
(camoperynsiniusi), YpOBHEBasi OpraHM3allds JKUBBIX CHUCTEM, CaMOBOCIPOHM3BEIACHUE
(penpoaykuusi), HaCIeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaratb OMOJOTHYECKHE TeopuHu (KJIETOYHasi, XpOMOCOMHAs, MyTal[MOHHAs,
HEeHTpajbHas JAOrMa MOJEKylspHoW Ouonoruu), 3akoHsl (I. Mennens, T. Moprana, H.H.
BaBuioBa) u ydeHus (0 1EHTpaXx MHOTOOOpa3us U MPOUCXOXKICHUSI KYJIbTYPHBIX PAaCTEHUUN
H.W. BaBusosa), onpenensTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUC BJIaJC€Th MCTOAAaMHU HAYUYHOT'O ITO3HAHUA B OHOJIOrUH: Ha6JHOIICHI/IC " OIMHMCAaHUC
JKHUBBIX CHCTEM, IIPOLOECCOB H HBJ'IeHPIﬁ, opraHnusanuga #HW IIPOBCACHHUC OHOJIOrNYECKOT0
OKCIICPUMCHTA, BBIABWIXCHUC T'HMIIOTC3bI, BBIABJICHUC 3aBUCUMOCTH MCKAY HUCCICAYCMBIMU
BCIIMYNHAMMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHEC [1€JIaTh BBIBOJbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BBIACTATL CYHICCTBCHHBIC ITPU3HAKNU BHUPYCOB, KJICTOK MMPOKAPHUOT U DYKAPUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHa BEIIECTB
U MIPEBPAICHUS SHEPTUH B KIIETKE, (POTOCHHTE3a, INTACTHYECKOTO M DHEPTETHUECKOTO 0OMEHa,
XEMOCHHTE3a, MUT03a, ME103a, OTIOJ0OTBOPEHHUS, PAa3MHOKEHHSI, UHAUBHUIYaIbHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATH MOTYYSHHBIC 3HAHUS ISl OOBSICHEHHUSI OMOIOTUYECKUX MPOIIECCOB
W SBJICHUW, IJI NPUHATHSA TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM >KU3HU C UEIBIO
oOecrieyeHns 6€30MaCHOCTH CBOETO 3/10POBbS U 37J0POBbsl OKPYXKAIOIIUX JIF0/IeH, COOI0IeHUS
HOPM IPaMOTHOTO MIOBEJICHUS B OKPY>KaIOLIEH MPUPOIHOI cpefie, HOHMMaHue HE00X0IMMOCTH
UCTIONIb30BaHUs JOCTUKEHHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOJIOTUI IS PAllHOHATBHOTO
IIPUPOIONIOIB30BaHUS;

YMCHHUEC peIIaTh JJICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d Ha MOHO- U I[I/II‘I/I6pI/IIIHOC
CKpCIIMBaHHUC, CICIIIICHHOC HacJICcJO0BaHUC, COCTaBJIATH CXCMbI MOHOFI/I6pI/I,[[HOFO
CKpCIIUBaHUA IJId IPEACKa3aHUA HACICIOBAHUS IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMONHATH Ja00paTOPHbIE U MPaKTUYECKUE pabOThI, COOMIOAATh MpaBHiia TpU
aboTe ¢ yueOHBIM U J1a00pPaTOPHLIM 000PYIOBAHUEM;
b

YMCHHUEC KPUTUUCCKHU OLUCHHUBATL U MHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO
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CoJIepKaHusl, BKJIIOYAIOUTYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX MCTOUHHUKOB (CpelCcTBA
MaccoBOi  HWH(OpPMAIMKM, HAyYHO-TIOMYJISPHBIE  MaTepHalibl), OJTUYECKHUE  ACIEKTHI
COBPEMEHHBIX UCCIIEAOBAHUIN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIeHUS, 0000mas
OMOJIOTHYECKYI0 HH(OPMALMIO M3 HECKOJbKUX WCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOSHHUs ydeOHOro mpemmera "buomorms" B 11 kmacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUWA O MECTE W POJM OMOJOTMH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
¥ Hay4yHOT'O MHPOBO33PEHHS, O BKIAQ/IE POCCUHCKUX U 3apyOCKHBIX YYEHBIX - OHOJIOrOB B
pa3BuUTHE OMOJOTUH, (YHKIHMOHATHHOW I'PaMOTHOCTH 4YEJIOBEKa I PEIICHUS >KU3HEHHBIX
3az1a4;

YMEHHE pAacKpbIBaTh COJIepKaHWE OHOJOTUYECKUX TEPMUHOB U TMOHATHHA: BUI,
NOMyJsAlius, TEeHO(MOHI, HBOJIONMUA, JBIDKYyIIME CWiIbl  ((DakTOpbl)  IBOJIIOIUH,
MPUCTIOCOOICHHOCTh OPraHU3MOB, BH1000pa30BaHue, SKOJIOTHUYeCcKHe (PaKTOphl, SIKOCUCTEMA,
MPOIYIEHThI, KOHCYMEHTBI, PEAYUEHTbI, LENH MHUTAHUs, OKOJOTWYECKas MUpaMUIa,
ouoreoreHo3, brocdepa;

yMEHUE Wu3Jaratb Ouoyiormueckue Tteopuu (dBomronnoHHas Tteopusi Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHUsl SBOJIOLNU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOIO CXOACTBA
K.M. bapa, yepetoBaHus I11aBHBIX HanpaBiieHU U mytei 3pomonnu A.H. CeBeproBa, yueHus
o Owmocthepe B.M. BepHanckoro), ompenensTh TpaHUIBI WX MPUMEHUMOCTH K >XHUBBIM
cucTeMawm;

YMCHHUC BJIaJCTh MCTOAAaMHU HAYUYHOT'O ITO3HAHUA B OHOJIOrUH: Ha6JHOIIeHI/IC " OIMMCAaHUC
JKHUBBIX CHCTEM, IIPOLOECCOB H HBJ'IeHPIﬁ, opraHusanuvga W IIPOBCIACHUC 0HOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABWIKXCHUC T'HIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCXKIAY HCCICAYCMbBIMU
BCIIMYUHAMMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHP'I,
T@OpI/Iﬁ M 3aKOHOB, YMCHHE [1€J1IaTh BbIBOJAbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJIOIMYECKHX OOBEKTOB:
BUJIOB, NOMYJISAIHH, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U IKOCUCTEM,
O0COOCHHOCTH IPOIIECCOB: HACJIEACTBEHHOW HM3MEHYHMBOCTH, €CTECTBEHHOTO 0TOOpa,
BU000pa30BaHus, NPUCIOCOOTIEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJOTMUECKUX (PaKTOPOB Ha
OpPTraHU3MBI, IEPEHOCAa BEHIECTB M IIOTOKA DJHEPTrHH B DKOCHCTEMAax, AaHTPOMOTEHHBIX
U3MEHEHHUH B SKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Onocdepe;

YMEHHUE NMPUMEHATh MOJYYEHHbIE 3HaHUS JJIs 00bSICHEHHUs] OMOJIOTHUECKUX MPOLIECCOB
U SIBICHWHA, JJIS1 TIPUHATHS TIPAKTHYECKUX DPEUICHWH B IOBCETHEBHOW JKM3HU C IEINBIO
oOecrieyeHns 6€30MaCHOCTH CBOETO 3/10POBbS U 37I0POBbsI OKPYXKAIOIIUX JIF0/IEH, COOIIOIEHUS
HOPM T'PaMOTHOTO TTOBEJICHHS B OKPY KAIOIIEH MTPUPOTHON Cpe/ie, TOHIMaHUe HEOOXOTMMOCTH
UCTIONBb30BaHUSl  JOCTIKCHMH  COBpPEMEHHOH ~ Ouomoruu sl palMOHAIBHOTO
IPUPOJIOTIONTE30BAHUS,

YMEHHUE pellaTh 3JIeMeHTapHble OMOJIOTHYECKHEe 3a/1aul, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B dKOcHcTeMax (LENH MUTaHus);

YMEHHUE BBINOJIHATE JJAOOpaTOpPHBIE U MpaKTHUYECKue padoThl, COOM0IaTh MpaBUiIa MpU
paboTe ¢ yueOHbBIM U 1a00paTOpPHBIM 000pPYI0OBaHUEM;



YMEHUE KPUTHUYECKH OLIEHUBATh U MHTEPHPETHPOBATH MH(OPMAIMIO OHOIOTHYECKOTO
COACPpIKaHNA, BKIHOYAOUIYIO IMCCBAOHAYYHBIC 3HAHUA W3 PA3JIMYHBIX MCTOYHHUKOB (CpCI[CTBa
MaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTPUBaTh TJIOOAIbHBIC
HKOJIOTHUECKUE TPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATh [0 OTHOIICHHIO K HUM
COOCTBEHHYO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE INHCHMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
OMoNOrMYecKyr0 WH(GOPMAIMIO M3 HECKOJIBKHX HWCTOYHHKOB, T'PaMOTHO HCIOJIb30BaTh
NOHSATUIHBIN arnapaT OHOJIOTHH.

®egepanbHass padoyass mporpamMa mno y4yeOHomy mnpeamery ''Buosiorus'
(yriay0JieHHbIN YPOBEHB).

®DenepanbHas pabovas mporpamma mo yueonomy npeamery "buonorus” (yriayOaeHHbIH
ypoBeHb) (mpeamerHas 06aacts "EcTecTBeHHO-HayuHBIE TpeIMETH") (J1ajiee COOTBETCTBEHHO
- IporpaMma 1o OMOJIOTHH, OMOJIOTHS) BKIIOYAET MOSCHUTENbHYIO 3allUCKYy, COJCpXKaHHE
00y4YeHHs, TUTAaHUPYEMbIE PE3YyIbTaThl OCBOSHHS ITPOrPAMMBI 110 OMOJIOTHH.

[ToscHuTenpHast 3amucka OTpakaeT oOIIMe LeNd U 3aJaud U3ydeHHsl OMOoJIoruw,
XapaKTEPUCTUKY MCUXOJIOTMUYECKUX MPEANOChUIOK K €€ N3YYEHHUI0 00Yy4arolUMHUCS, MECTO B
CTPYKType y4eOHOro IUIaHa, a TaKKe MOAXOJbl K OTOOPY COAEp)KaHUs, K ONpeAETeHUIO
IUIAHUPYEMBIX PE3YJbTAaTOB U K CTPYKTYPE TEMATHUECKOIO TUIAHUPOBAHMUS.

Copepxanrie 00yueHUs] pacKpbIBaeT Co/ep)KaTeIbHbIe TUHUH, KOTOPbIE MPeIaraloTcs
JUTs1 00513aTEIBHOTO U3YUCHUSI B KQXKIOM KJIaCCE€ Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl.

[Inanupyemble pe3yiabTaThl OCBOCHUS NPOTPaMMbl 10  OHOJIOTMM  BKJIIOYAIOT
JMYHOCTHBIE, METANPEJIMETHBIC PE3yIbTaThl 32 BECh NEPHOA 00yUYEHUSI Ha YPOBHE CPEIHETO
obmero o0pa3oBaHus, a TaKXKe MPEAMETHbIE JOCTHKEHUS OOyJaroLIerocs 3a KaxIbld Tof
o0yueHws.

Conep:xanue o0yuenus B 10 kiacce.
Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKamH, (punmocodueit, STUKON, 3CTeTUKONH U mpaBoM. Ponb Ouonoruu B
dbopMHUpPOBaHUH COBPEMEHHON HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaAYK.

MeToasl TO3HAHUS JKUBOW TpUPOIBI  (HAOMIOJEHHE, SKCIEPUMEHT, OIHCaHuE,
U3MEpPEHHe, KIacCu(PUKaIMsl, MOJICTUPOBAHHE, CTaTUCTUUYECKAst 00paboOTKa TaHHBIX ).

JleMOHCTpanuu:

[Toptpetsr: U. lapsun, I'. Menaens, H.K. Konbuos, x. Yorcon u ®@. Kpuk.
Tabmuie! u cxeMbl: "MeTo/ bl TO3HAHUS )KUBOW IPUPOJIBI".

JIaGopaTopHbIe ¥ TPAKTUYECKHE PAOOTHI:

[Ipaktnueckass pabora N 1. "Hcnonb3oBaHuEe pa3auU4HBIX METOJOB MpPHU H3YUYEHUU
Ouoaoruueckux o0beKTOB".

Tema 2. 7KuBble cHCTeMbI M MX OPraHU3aLM.

XKusble cuctemsbl (OMOCHCTEMBI) KaK MpeaAMeT H3ydeHus Oouonoruu. OTIUYue KUBBIX
CUCTEM OT HEOPTaHWYECKOW MTPUPOJIBI.



CpoiictBa OumocucTeM M UX pazHooOpazue. YPOBHU OpraHu3aluil OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJALMOHHO-BHI0BOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKH I ), OMOChEPHBIN.

JleMOHCTpanuu:

Tabmuubl u cxembl: "OCHOBHBIC TNPU3HAKK KU3HH', "YPOBHHM OpTraHHM3aIldU KUBOU
IPUPOJIBI".

O6opynosanwue: Mmoaens Mosekyisl JJHK.
Tema 3. XuMHYeCKHH COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KJIIETKU. XUMHYECKUE 3JIEMEHTBHI: MAaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. BoJia 1 MUHEPAJIbHBIE BELIECTBA.

OyHKIMK BOJBI M MHUHEPAIbHBIX BEIIECTB B KieTke. [loamep:kaHue OCMOTHYECKOTO
Oaianca.

benku. CocraB u crpoenue 0e1KkoB. AMUHOKHCIOTHI - MOHOMEpHI OenkoB. HezameHnmbie
U 3aMEHUMBIC AMUHOKHUCIIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPBI OCIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAs, TPETUYHAs] U YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIUN OSIKOB.

@depMeHTHI - Ouonornyeckue katanuzaropbl. CTpoeHune (epMeHTa: aKTUBHBIN IICHTD,
cyOctpatHas crnenupuynocts. Kodepmentsl. Butamunsl. Otinuus  (epMeHTOB  OT
HEOPTraHWYECKUX KaTalln3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIr0OK03a, pubo3a u  Je30Kcuprbo3a), aucaxapuibl
(caxapo3sa, JlakTO3a) U TOJIMCaxapuabl (Kpaxmal, TJIUKOTeH, 1eJuioso3a). buomornueckue

(GyHKIINH YTIIEBOOB.

Jlununel: Tpurauuepuasl, Gocponunuabl, crepounsl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkiuu aunuaos. CpaBHEHHE YIJIEBOIOB, OEIKOB U JIMIHUI0B KaK
MCTOYHUKOB PHEPIHH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotuas! - MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynkuuun JHK. Ctpoenne u ¢pynkuuu PHK. Bunet PHK. AT®: ctpoenue u

GyHKINN.

]_II/ITOJ'IOFI/ISI - HayKa O KIJICTKC. Knerounas TEOpHUs - NpUMEpP B3aHMOﬂeﬁCTBHH H,[[eﬁ u
q)aKTOB B HAYYHOM IMO3HAHUH. MGTOI[BI HU3YUCHUA KIICTKH.

Knerka kak nienoctHas xuBas cucrema. OOmiye Npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil annapat, cucteMa CUHTe3a Oenka.

Tunsl kneTok: sykapuoTHYecKas M MpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTtku. Kinerounas crtenka Oakrtepuit. CTpoeHHE 3YyKapHOTHUYECKON
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAsI CTEHKA, TTTMKOKAINKC, UX (PYHKIIHH.
[Inazmatuueckass mMemOpaHa, ee cBoiicTBa W (yHKiuu. lluTomnazma u ee OpraHOUIBI
OpnomeMOpannbie  opranouabl  kinetku: OIIC, ammapar [onpmku,  JTH30COMBI.
[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPWUH, TIUIAacTUABL. [IpoumcxoxaeHue
MUTOXOHJIpHH ¥ macTua. Buael mnactun. HememOpaHHBIe OpraHOUIBI KIETKH: PUOOCOMBI,
KJIETOYHBIA IIEHTP, IICHTPUOIN, PECHUYKH, >KIYTUKU. DYHKIIUH OPraHOWIOB KIIETKH.
Bxirouenus.



Snpo - perynaropHslii HeHTp KieTku. CTpoeHue sijpa: siiepHas 0005109k, KaproIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KJIETKE.
JleMoHCcTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitaen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panxnun, K.M. bap.

Huarpammbl:  "PacripeneneHue XMMHUYECKHX JJIEMEHTOB B HEXHMBOWM mpupoze”,
"Pacnipenenenne XMMHUECKUX 3JIEMEHTOB B KUBOH IIpupoze".

Tabmuubl u cxemsl: "[lepuoamdeckas Tabiuma XUMHUECKHX 37eMeHTOB", "CTtpoeHue
MoOJIeKYJBI BOJbI", "bruocunTes 6enka", "Ctpoenue mosekyisl oenka", "Ctpoenue ¢pepmenTa',
"Hyxkneunossie kucinotsl. JJTHK", "Ctpoenue Mmonekynbl AT®", "CTpoeHue 3yKapuoTHYECKOM
kietkn", "Ctpoenue xuBoTHoW kieTku", "CtpoeHue pacturenpHoi kieTku", "CrpoeHue
npokapuotuueckoit kierku", "Ctpoenue sanapa kierku", "Yraeoapr", "Jlunuast".

O6opynoBaHue: CBETOBOH MHUKPOCKOI, 00OpYAOBaHHUE JJIsl IPOBEACHUS HAOIIOACHUH,
U3MEPEHHIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pACTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopatopHble U MPaKTUYECKUE paObOTHI:

JIabopatopnas padota N 1. "M3ydyeHne KaTaauTU4EeCKOW aKTUBHOCTU (DEpPMEHTOB (Ha
IpUMepe aMMJIa3bl WK KaTanassl)".

JIaGoparopnas pabora N 2. "M3ydyeHue CTpoeHHUs KJIETOK DPAaCTEHUH, >KUBOTHBIX U
OaxTepuii 101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U ux onucasue".

Tema 4. JKuzHeaessTeAbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWISIMS (TNIACTUYECKHE OOMEH) U
JUCCUMUIIALINS (SHEPreTU4ecKril 0OMEeH) - JIB€é CTOPOHBI €JMHOIr0 Ipolecca MeTadosu3ma.
Posib 3aKOHOB COXpaHEHMsI BEIIECTB M SHEPTHH B TOHUMaHUK METa0oIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbIid. Pons ¢pepmeHToB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBass ¢a3wel (orocunTe3a. Peaknum QorocuHTe3a.
DddexkTuBHOCTH (PoTOcHMHTE3a. 3HaueHue (GOTOCHHTE3a I KM3HU Ha 3emie. BnusHue
YCIIOBUH Cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHS €r0 MPOAYKTUBHOCTH Y KYIbTYPHBIX
pacTeHuid.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OakTepuu. 3HaUYeHNEe XEMOCHHTEe3a Ul KU3HU Ha
3eMite.

DHepreTudyeckuii oOMEeH B KieTke. PacmierniieHMe BeUIECTB, BBIICTIECHUE U
AKKyMYJIMPOBAHHE YHEPTHH B KJIETKE. DTarbl SHEPreTHIeckoro oomMena. [ ko3, bpoxenne
u ero Buabl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JAbixaHue. OKHCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakiiuum matpuuHoro cuHTe3a. ['eHermueckas unpopmamms u JIHK. Peanuzanus
reHEeTHYeCcKO nHpopManuu B KieTke. ['eHneTnueckuii koa u ero coiicrsa. TpaHCcKpunuus -
maTtpuuHblii cuHTe3 PHK. Tpancasius - Onocunres 6enka. Jransl Tpanciasiuuu. Koauposanue
aMHHOKUCIOT. Pons pubocoMm B OnocuHTe3e Oernka.



Hexnerounsle ¢opmbl ku3HUM - BUpycbl. Hctopust otkpeitus BupycoB ([.U.
NBanoBckwmit). OCOOEHHOCTH CTPOCHUS M )KU3HEHHBIHN ITUKIT BUPYcoB. bakrepuodaru. boneznn
pacTeHuil, *KMBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc ummyHozeduimra
yenoseka (BUY) - Bo36yaurens CITINM/la. OOpaTHas TpaHCKpUMIHS, peBepTa3a U HHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.

JleMoHcTpauu:

[Toptpetsr: H.K. Konbiios, JI.1. IBanoBckuii, K.A. Tumupsizes.

Tabmuupt w  cxembl: "Tunmel muranusa", "Merabommsm", "Mwurtoxonmpus',
"Onepreruyeckuii oomen", "Xnopormnact”, "®orocuntes", "Crpoenne [JHK", "Crpoenue u
dbyakuuonupoBanue rena", "Cunrtes Oenka", "I'emermueckuit kon", "Bupycs",

"bakrepuodarn", "Crtpoenue u ku3HeHHBId 1wk Bupyca CIIM/la, OGakrtepmodara",
"Pernmukamus JTHK".

O6opynoBanue: monenu-anmuiukanuu 'Y nsoenne JJHK u tpanckpunmms", "buocunres
oenka", "Ctpoenue kiaeTku", monenb cTpyktrypsl JJHK.

Tema 5. Pa3MHoxeHUE H HHAUBUAYAJIBbHOC PAa3BUTHE OPIraHU3MOB.

KnerouHblii muKki, win XU3HEHHBIM MK KieTkd. MHTepdaza m muro3. Ilpomeccsr,
npoTekaromue B uHTepdase. Permkanus - peakuus matpuuHoro cunresa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op - KapHOTUN. JUIIOMIHBINA U TalyIOUIHBIH XPOMOCOMHBIE
HaOopel. XpoMaTuibl. L{uTonornueckue OCHOBbI pa3MHOXKEHUS U MHIUBU1YaJIbHOI'O Pa3BUTHUS
OpPIraHU3MOB.

Henenue knetku - mMuto3. Craaum mutosa. Ilporiecchl, mpoucXonsiiue Ha pa3HbIX
CTagusaIX MUTO3a. Brojiornueckuii CMBICI MATO3A.

HporpaMMpreMaﬂ rudens KIETKH - alloNTo3.

@opMbl pa3MHOXKEHUS OpPraHuU3MOB: Oecrojioe M mosnoBoe. Buasl Gecmosoro
Pa3MHOXKEHHUSI: JieJIEHue HaJBO€, TOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CIIOpOOoOpa3zoBaHue,
BEreTaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAYEHUE JUIS
CEJIEKIIHN.

ITonoBoe Pa3MHOKCHHUE, €TO OTIINYHUA OT OecroJoro.

Meiio3. Cragun Menosa. [Ipoueccel, npoucxoasmue Ha cragusax Menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes - npoiecc 06pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1010BBIE JKeIe3bl:
CEMEHHMKHU U ANYHUKU. OOpa3oBaHuEe U pa3BUTHUE IMOJIOBBIX KJIETOK - raMeT (CIepMaTo30M/,
AHIEKIeTKa) - chepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTpPOEHHs SHLEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE Pa3BUTHE (IMOpHOTEHE3).
Drtanbl SMOPHOHATBHOTO PAa3BUTHUSL Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTpYJISAIus,
opranorere3. [loctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BhusHuEe cpeipl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHbBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHNUS: CTPOCHUE CEMEHU, CTaIUN
Pa3BUTHSL.

JleMoHcTpanuu:



Tabnuuer u cxemsl: "@opMbl pa3sMHOKEHUsT opraHu3MoB", "J[BoifHOE OIIIOIOTBOpEHUE
y LBETKOBBIX pacTeHui", "BereratnBHoe pa3MHOXeHHME pacrteHuil", "JleneHue kieTku
oaktepuit”, "Ctpoenue monoBwix kjieTok", "Ctpoenune xpomocomsbl", "Knerounsni muxm",
"Permukanusa JJTHK", "Muto3", "Meiio3", "[Ipsmoe u Henpsmoe pazsurue”, "['ameTorenes y
MJICKOITMTaOmMuX 1 yenoseka', "OCHOBHEIC CTalM1 OHTOreHe3a".

O6opynoBanre: MUKPOCKOM, MUKporpenaparsl "CrepMaTo30uapl MICKOMUTAIOMIETo",
"Aiueknerka miekonutaromero”, "KapumokuHe3 B KiIETKax Kopelika Jyka', MarHUTHas
moenb-ammukanys "Jlenenue kierku', mogens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlaGopatopHble U MPaKTUYECKUE pabOThI:

JlabGopaTtopHas pabora N 3. "HabmroieHne MUTO3a B KJIETKaX KOHUHMKA KOpPEITKa JyKa Ha
rOTOBBIX MUKpoIpenaparax".

JlaGopaTopHass pa6ota N 4. "M3ydeHue CTPOCHHS IIOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpoInpemnaparax".

Tema 6. HacnencTBeHHOCTh M U3MEHUYUBOCTh OpraHnu3MoOB.

IIpeamer m 3agmaunm reHeruxku. Mcropus pasButus reHeTHMKHA. Ponb nuronoruud u
SMOpHOJIOTUN B CTAHOBJIEHUU TeHETHKU. Bkian poccuilckux M 3apyOexHBIX YYEHBIX B
pa3sBUTHE T€HETUKU. Meroapl TIeHETUKH (IMOpUIOJIOrMYECKHM, LUTOr€HETHYECKUH,
MOJIEKYJISIpHO-TeHeTUUeCKHi). OCHOBHbIE FT€HETUUECKUE IOHATHUS. | eHeTHuecKas CUMBOJIMKA,
UCIIOJIb3yEeMasi B CXEMaxX CKPEILMBaHUM.

3aKOHOMEpPHOCTH  HacJIeJOBaHMsI IPU3HAKOB, YycTaHOBiIeHHble [. MeHnnenem.
MonorubpuHoe CKpelMBaHHe. 3aKOH eAMHO00pa3us TUOpUIOB MEPBOrO TMOKOJICHHUS.
[IpaBusio noMuHMpOBaHWA. 3aKOH pacIICIUICHUsS TPU3HAKOB. ['HWMoTe3a YMCTOTHI TaMerT.
[TonHOE M HEMONIHOE JOMUHUPOBAHUE.

JurnbpuiHoe CKpeluBaHUE. 3aKOH HE3aBUCHUMOIO HACJIEJI0BaHUS IPU3HAKOB.
[uTorenernyeckre OCHOBBI TUTMOPUAHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEE CKPEIIMBAHUE.
Mcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS ISl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CuemnieHHoe HacieoBaHue Tnpu3HakoB. Pabora T. Moprasa mno cuenjieHHOMY
HacJIEOBaHMIO 'eHOB. Hapyienue cuenieHus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpoMocoOMHast TEOpHUsl HACTIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enernka mosa. XpoMOCOMHOE OIpeJIeNIeHNe Moa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omMorameTHbIe W reTeporameTHble opraHu3Mbl. HacnemoBaHue NMpU3HAKOB, CUETUICHHBIX C
TIOJIOM.

HM3menunBOoCTh. BuIbl W3MEHYMBOCTH: HEHACIEACTBEHHAs M HAcCIeICTBEHHas. Poib
Cpeapl B  HEHACJEICTBEHHOM M3MEHUYMBOCTH. XapaKTEepUCTUKA MOAM(PUKAMOHHON
M3MEHUYMBOCTH. BapualmoHHBIN psAa M BapuauMoHHas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE W KA4eCTBEHHbIE MpPU3HAKW M HMX HopMa peaknuu. CBolcTBa
MOIU(PUKAITIOHHON U3MEHUHUBOCTH.

HacnencrBennas, WO TEHOTUIINYECKas, W3MEHYUBOCT. KomOunaruBHas
W3MEHYMBOCTh. Mei03 MW TOJOBOM Tpollecc - OCHOBA KOMOWHATHBHOW HM3MEHUYHBOCTH.
MyTannoHHas U3MEHUYNBOCTh. Kimaccudukaus MyTaiuii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
Yacrota u npuyuHbl MyTanui. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HaclecTBeHHOM n3MenunBocty H. M. BaBuiosa.

BHGS[)IepHaSI HacJICACTBECHHOCTb U UBMCHYHNBOCTD.
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I'enetnka uenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJIbI T€HETHKU YEJIOBEKA:
TeHEAIOTUYECKUH, OJM3HEIOBhIN, [UTOTEHETUYCCKUM, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHetudecknid. COBpEMEHHOE ONpeNeNIeHNe TeHOTHUIIA: MOJHOTC€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM yrciie ¢ moMombio [11[P-ananu3a. HacnencTenusie 3a00seBanus
YyelloBeKa: TeHHble Oo0Jie3HH, OOJEe3HU C HACJIEACTBEHHOW MpPelpacloiokKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. Comaruueckue W TreHepaTuBHbIE MyTanud. CTBOJOBBIC KIICTKH.
[TpuHLMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKY U JIEYCHHS TeHETUYECKUX
0ose3Hel. MennKo-TeHETHYECKOE KOHCYJIbTUPOBAHNE. 3HAUEHUE MEAULIMHCKON I'€HETUKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeIOBeKa.

JleMoHCcTpauu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
PecoBckwnii, H.W. BaBunos.

Tabnuue! v cxemsl: "MOHOTHOPHIHOE CKPEUIMBAHKUE U €T0 IMTOTCHETUYECKas OCHOBA'",
"3aKOH paclICIUICHUs] M €ro IUTOreHeThYeckas ocHoBa", "3aKOH 4YHCTOTHI TameTt",
"lurubpugHoe ckpemuBanue”, "lluTorornueckue OCHOBBI AUTHOPUIHOTO CKPEIIUBaHHS",
"Meiio3", "B3anmoaeiicTBre ajieabHbIX TeHOB", "I eHeTHUECKUEe KapThl paCTEHUM, ’KUBOTHBIX
u yenopeka", "['eHeruka nomna", "3aKOHOMEPHOCTH HACJIEIOBAHUS, CIICTUICHHOTO C IOJOM",
"KapuoTumnbel denoBeka W KUBOTHBIX", "Buumbl wu3MeHunBocTu", "MoaudukammoHHAs
u3MeHunBoCTh", "HacnenoBanue pesyc-akropa", "I'enernka rpynn kposu'", "MyTtannoHHas
M3MEHYUBOCTL".

ObopynoBanue: Moaenu-anmukanuu "MoHorubpuanoe ckpemuBanue', "HemnosHoe
nomuHupoBanue", "Jlurnopuanoe ckpeniuBanue”, "Ilepekpect XpoMocom", MHUKpPOCKOI H
mukpornpenapat "Ipo3odpuna" (Hopma, MyTaiu GOpMbI KPBUTBEB U OKPACKH Tella), repoapuit
"T'opox moceBHOM".

JlaboparopHble U MPaKTUYECKUE paOOThI:

JlabopaTtopHas pabota N 5. "M3ydyeHue pe3yabTaToB MOHOTUOPHUIHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpOMpenaparax”.

Jlaboparophast padora N 6. "M3yuenne MoaupUKaIMOHHON H3MEHIUBOCTH, TIOCTPOCHUE
BapHallMOHHOTO psiJia U BapUAIlMOHHOMN KpUBOH".

JlaGoparopnass pabora N 7. "Ananmu3 MyTauuid y Jpo30guibl Ha TOTOBBIX
MUKpoInpemnaparax".

[Tpaktuueckas padbora N 2. "CocraBneHue u aHaIU3 POJOCIOBHBIX YeloBeka'.
Tema 7. Cesiekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOIIECC. 3apoXKIeHUE CENeKIIUU U JoMecThKanus. Ydenue H.U.
BaBuiioBa o 1eHTpax MPOUCXOXKACHUS U MHOr000pasus KyIbTYpHBIX pacTeHuid. LleHTpsl
MMPOUCXOKACHUA TOMAITHUX XUBOTHBIX. COpT, mopoaa, mraMm.

CoBpeMeHHbBIE METO/IbI CeNEeKITNU. MacCcoBbIf U MHIUBUIYaTbHBIH OTOOPHI B CEIEKIIUN
pacTeHui 1 )KkMBOTHBIX. OTIeHKa YKCTEphepa. bIn3KopoACTBEHHOE CKpEIMBaHUE - HHOPHIUHT.
Uncras nuaus. CkpeuMBaHUE 4YHCTHIX JUHHUA. [ereposuc, wnm rTUOpUIHAS CHIIA.
Heponacteennoe ckpemuBanue - ayrOpuauHr. OTAajieHHas THOpUIU3AIMS U €€ YCIEXHU.
HckyccTBeHHBIN MyTareHes3 U MOJIydeHHe MOJUIIONA0B. JJOCTHXKEHHS CeNeKIUn pacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEeHEpHs. OTallbl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas nnxenepus. Kierounsie
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KYJIbTYpHI. MukpoKJIOHaIBEHOE pPa3MHOXEHUE pacTeHUH. KnonupoBanue
BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO03SIMCTBEHHBIX OpraHnu3MoOB. OKOJIOTHYECKHE U 3THYECKHUE
npobaemel. MO - reneTnyeckn MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpauu:
[Toptpetsr: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenko, M.®. IBaHOB.

Tabmuipl u cxembl: kapTa "LleHTpbl MPOUCXOXKIEHUS U MHOrooOpasusi KyJabTYPHBIX
pactenuii”, "[lopoas! qoManHux *UBOTHBIX", "CopTa KyabTypHBIX pacTeHuil", "OTnaneHHas
rubpunmzarus’, "PaGotel akagemuka M.®. HMBanoma", "llomumnowmms", "OOBEKTHI
ouorexnonorun", "Knerounsle KynbTypsl U KioHupoBanue", "KoHcTpyrpoBanue u nepeHoc
TE€HOB, XpOMOCOM".

O6opynoBaHue: MYJSDKU IJIOJIOB M KOPHEIIOMOB AUKUX (POPM M KyIbTYpHBIX COpPTOB
pacTeHui, repoapuii "CenbCKOX035HCTBEHHBIE pacTeHUs "

JIaGopaTopHbIE U IPAKTUYIECKUE PAOOTHI:

Okckypcust "OCHOBHbBIE METOJbI U JIOCTH)KEHUS CEJNEKIMN PACTEHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIN YUaCTOK, B TEIJIMYHOE
XO035ICTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTpa)".

Copaepxxanue o0ydyenus B 11 kiacce.
Tema 1. DBomronoHHast OMOJIOTHA.

Hpe,[[HOCBIJ'IKI/I BO3HUKHOBEHMS DBOJIIOLIMOHHOM TCOpHUU. 3BOJ'IIOI_II/IOHH85I TCOPHUA U C€C
MecTO B OnoJioruu. Biusnue ABOJIFOIIMOHHOM TCOPUHU HA PA3BUTHUC OHOJIOTHH U APYTrux HayK.

CBuaerenbCcTBa HBOIIONHUH. [la€OHTOIOTHYECKUE: IMOCIEI0BATEILHOCT IOSBICHUS
BUJIOB B TAaJICOHTOJIOTMYECKON JIETOMHCH, TMepexoanbie ¢opmbl. buoreorpadpudeckue:
CXOJICTBO U paznuuue payH u (Gaop MaTepuKoOB U OCTPOBOB.

9M6pI/IOJ'IOFI/I‘IeCKI/ICI CXOACTBAa U pa3INYHsd 3M6pI/IOHOB Pa3HbIX BUJOB IMO3BOHOYHLIX.
CpaBHI/ITeHI)HO-aHaTOMI/I‘-IGCKI/IeZ FOMOJIOTUYHBIC, AHAJIOTMYHBIC, PYAUMCHTAPHBIC OpPraHbl,
aTaBHU3MBbI. MOJ'IGKy.TIprHO'6I/IOXI/IMI/I‘I€CKI/I€I CXOJACTBO MECXaHHU3MOB HACJIICACTBCHHOCTU U
OCHOBHBIX METa00IUYECKUX HYTCﬁ Y BCEX OpPraHu3MOB.

OpomoruonHas teopus Y. Jlapsuna. Ilpeanochliku BO3HUKHOBEHMS JapBUHU3MA.
JBmkyue Ccuibl 3BOMIOIMHM BHJIOB 1O JlapBuHy (M30BITOUHOE pa3MHOXKEHHE IIpH
OTPaHMYEHHOCTH PECYPCOB, HEONpEIeNIeHHas W3MEHUYMBOCTb, O0Opb0Oa 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunrernueckast Teopus sBostonnu (CTI) 1 ee OCHOBHBIE MOTOKEHHUS.
Muxkposomtonus. [Tonmynsanus kak eqMHUIA BUIa U 3BOJIOLUY.

JIBroxymue cuiibl ((hakTOphl) SBOTIONUUA BHAOB B TIPUPOJE. MyTallMOHHBIN TIPoIiecC U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lOMyISIIIMOHHBIE BONHBI M Jpeid reHoB. M3omsamus u
MUTpAIus.

EctectBennblii 0TO0p - HampaBisitomuid ¢akrtop 3BoioUuU. DOPMBI €CTECTBEHHOIO
otOopa.

[TpucnocoOaeHHOCTh ~ OpPraHM3MOB  KaK  pe3ynbTaT  3Bodonuu.  [Ipumepsl



npucnoco0IeHNH y Opranu3MoB. ApoMop¢ 036l U UAN0-aTaNTALIUH.

Bun u BugooOpasoBanue. Kputepun Buma. OcHOBHBIE (OpMBI BHA00OPAa30BaHUS:
reorpauuecKoe, IKOJIOTHIECKOe.

MaxposBomrorusi. @opMbl 3BOTIONUH: (pUIIeTHYECKast, TUBEPTeHTHAsI, KOHBEPTCHTHAS,
napaiensHas. HeoGpaTumMocTh 3BoOLNH.

[Ipoucxoxaenne OT  HeCNEUUATU3UPOBAHHBIX  mpeAkoB.  [Iporpeccupyromias
crienuanu3anus. AanTuBHas padanus.

JleMoHcTparuu:

Ioprpersr: K. JIunnei, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mronnep, A.H. CeBepiios.

Tabmuubpl u cxembl: "Pa3BuTume opranmueckoro mupa Ha 3emie", "3apoabimud

NO3BOHOYHBIX KHUBOTHBIX", "Apxeonrepukc", "®dopmbl 00prObI 3a cymiecTBoBaHHE",
"EctecTtBennbiii otb60p", "MHOroodOpasue coptoB pacteHuit", "MHoroo0pasue mopoa
KUBOTHBIX ", "Tonmynsiuu", "MyTtanunoHHas U3MEHYUBOCTD'", "Apomopdo3sr",

"Unnoagantauuu", "OOmas aerenepauus”, "/[Bmwxkymue cuibl sBomonuu’, "Kapra-cxema
mapuipyta nyremectsus Y. lapsuna", "bopr6a 3a cymectBoBanue", "l[IpucmnocobieHHOCT
opranu3moB", "['eorpaduueckoe BunoodpazoBanue”, "Ikomoruyeckoe BUg000pazoBanue".

ObopynoBaHue: KOJUIEKIHS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOI0B
U ceMsH, Koiuiekuus "lIpumephl 3alIMTHBIX MPHUCIOCOONEHUH Yy >KMBOTHBIX", MOJENb
"OcHOBHbIE HampaBieHUs 3BoJOLUU", 00beMHas Mojeiab "CTpoeHHE TOJOBHOIO MoO3ra
MO3BOHOYHBIX".

buoreorpaduueckass kapra mupa, Kouiekius "®OOpMBI COXPAHHOCTU HMCKOMAEMBIX
KUBOTHBIX U pacTeHUi", Mmojensb anmukanus "llepekpect xpomocom", BiIakHbIE IIperaparhbl
"PazButne Hacexkomoro", "Paszputue nsrymku', mukpomnpenapatr "Jlpozoduna" (HOpMma,
MyTaluuu (GOpMbI KPbUIbEB U OKPACKH TEJA).

JIaGopaTopHbIe ¥ IPAKTUYECKHE PAOOTHI:
JIaboparopHas padora N 1. "CpaBHeHue BU10B 10 MOP(HOJIIOTUYECKOMY KPUTEPHIO".

JlabopatopHas pabora N 2. "Onwucanwe NPHUCTOCOOJICHHOCTH OpraHu3Ma H €€
OTHOCHUTEIIBHOTO XapakTepa'.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HHU Ha 3eMIIe.

JloHay4HbI€ NPEICTABIEHHUS O 3apOXKACHUN )KU3HU. HaydHble runoTe3b1 BOSHUKHOBEHUS
JKU3HU Ha 3emiie: abMoreHe3 U MaHCHepMus. XUMUYecKas dBOMOLUA. AOUOTEHHBIH CHHTE3
OPTraHWYECKUX BEIIECTB W3 HEOPTraHWUYECKUX. OKCIEPUMEHTAIBbHOE TIOJITBEPKICHUE
XUMHYECKON DBOMIOIMHU. HauvanpHble dtamnsl Omosiormyeckoi »somrormu. ['mmoreza PHK-
mupa. DopMupoBaHre MEOPAHHBIX CTPYKTYP U BOZBHUKHOBEHHUE MPOTOKIETKH. [IepBhie KIeTKH
1 UX 3BOIOIUsA. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne »xu3Hum Ha 3emsie mo spaMm u nepuonam. Karapxell. Apxeickas u
npoTtepo3oiickas dpbl. [laneosolickas spa U ee MepHOAbl: KeMOPHICKHUI, OpIOBUKCKHUIA,
CUIIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o030iicKas 9pa U ee IEPUO/Ibl: TPUACOBBIM, FOPCKUI, MEJIIOBOM.

Kaiino3oiickast 3pa u ee nepuoabl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTuKa KIMMaTa U reojJorn4eckux npoueccoB. OCHOBHBIE 3Tallbl ABOJIOLUN
pPacTUTENILHOTO U XUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd U KHUBOTHBIX. [losBreHwue,
pacuUBET ¥ BBIMUPAHUE IPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpraHMu4eCcKOro Mupa Kak oTpakeHue 3BoTound. OCHOBHBIE CUCTEMAaTUYECKHE
TPyl OPTaHU3MOB.

OBonronUs 4ejoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuThe mpencraBieHU o
IPOMCXOXKIECHUN ueloBeka. MeToasl u3yueHus aHrpororeHesa. CXoAcTBa U pas3iinyus
YeJIOBEKA U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxynme cuiabl ((akrtopbl) aHTponoreHe3a. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbII 00pa3 >KWM3HM, H3TOTOBIEHUE OpYIUU Tpyna,
MBILLIEHUE, PEYb.

OcCHOBHBIE CTaZlMM U BETBH 3BOJIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBEK yMelbl,
Yenosek mnpamoxomsaumi, YenoBek HeaHuepranbCkui, Yenosek pasymuslid. Haxoaxu
HCKOIIaeMbIX OCTATKOB, BPEMS CYILIECTBOBAaHUS, 00J1aCTh PaclpoOCTPaHEHUsI, 00bEM IOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOIBIINE pachl: eBporeouaHas (eBpasuiickas), Herpo-
aBcTpanmoujHas (PKBaTOpUAlbHAs), MOHTrOJOMJIHAs (a3uaTCKO-aMepUKaHCKas). YepThl
IPUCTIOCOOTIEHHOCTH MPEICTAaBUTENEH YEJOBEUYECKHX pac K YCJIOBHUSIM CYILIECTBOBaHMS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma.

JleMoHcTpauu:
[Hoptpetsr: @. Penn, JI. [Tactrep, A.W. Onapun, C. Muinep, I'. FOpu, Y. Japsun.

Tabnuus! 1 cxembl: "Bo3uukHoBenue ConHeunou cuctemsl", "Pa3Burue oprannueckoro
mupa", "Pacturenpnas knerka", "JKuotnas xknerka", "lIpokapuoruueckas kieTka',
"CoBpeMeHHas cuctema opranudyeckoro mupa', "CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKa U 4eJI0BEK0OOpa3HbIX 00e3bsiH", "OCHOBHBIE MECTa MaJCOHTOJOTHUECKIX HAXOJ0K
IIPEIKOB COBpeMeHHoro 4enoseka', "JpesHeilmme mronn", "Jpesnue monu", "Ilepssie
coBpemeHHbIe Moau", "YenoBeueckue pacer'.

Ob6opynoBanue: wmysmspku "[Ipoucxoxkaenune uenoBeka" (OIOCTBI aBCTPANONMUTEKA,
NUTEKaHTPOIa, HeaHAepTaliblla, KPOMAaHbOHIIA), CIETKU WU U300pa’KeHUs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeIoBeKa (KaMHH-YOIIEPhl, pyouiia, ckpediia), reOXpoHOIornyeckas Tabiuna,
kosutekuus "dopMbl COXpaHHOCTH UCKOIIAEMBIX KUBOTHBIX M pacTeHHM'".

JIaGopaTopHbIe 1 IPAKTUYECKHE PAOOTHI:

[Tpaktuueckast pa6ora N 1. "M3yueHne uCKOmaeMbIX OCTaTKOB PACTEHHUI U KUBOTHBIX B
KOJUTEKIIHX".

Dkckypceus "IBOIIOLNS OPraHUYecKOro Mupa Ha 3emiie" (B €CTeCTBEHHO-HAay4YHbIA WITH
KpaeBeIUECKUI MY3€il).

119.7.3. Tema 3. Opranu3Msbl ¥ OKpYXKarolas cpesa.

OKoJlorus Kak HayKa. 3&,[[8.‘11/1 U pasiaciibl  5KOJIOrnH. MeTtoapl 3KOJOTHYECKHUX
HCCHeJIOBaHI/Iﬁ. DKOJIOTHYIECKOE MHPOBO33PCHUEC COBPEMCHHOT'O YCJIOBCKA.

Cpenpl  oOuTaHMsl ~ OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.



Okonorndeckue ¢pakropsl. Kiaccudukamms 3K0oruueckux (pakropoB: abMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleCTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abunotndeckue  (aKTOphL: CBET, TeMIeparypa, BIXHOCTb. DOTONEPUOIU3M.
[IpucnocobaeHns opraHu3MoB K ISHCTBHIO a0MOTHYECKUX (pakTOpOoB. bronornuecknue puTMsl.

buotnueckne ¢akrtopel. Buabl OHOTHYECKMX B3aUMOACHCTBUI: KOHKYpEHIIHS,
XUITHUYECTBO, CUMOMO03 U ero (hopmbl. [Tapa3zuTusm, Koorneparys, MyTyaIn3M, KOMMEHCATH3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCANNU3M, HEUTpaIu3M. 3HAaueHHE OMOTHUYECKUX
B3aUMOJICCTBUH )1 CYIIICCTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTCPUCTUKHU TONYJIALIUHA. OcHOBHBIC IIOKa3aTeIU NOMMyJIAIHUN
YHUCICHHOCTh, INNIOTHOCTH, POXAAEMOCTb, CMCPTHOCTH, IIPUPOCT, MHUIpaALM. I[I/IHaMI/IKa
YHUCJICHHOCTH MOIIYJIAIHMU U €€ PCryJIalul.

JleMoHcTparuu:
[Toprpetsr: A. I'ym6oapar, K.®. Pynse, O. I'ekkens.

Tabnuubl u cxemsl: kapTa "[Ipupoansie 30161 3emun", "Cpensl 0OuTaHUsS OPraHUu3MOB",
"®otonepuoausm”, "llomynsuuun", "3aKOHOMEPHOCTHM POCTA YUCIECHHOCTH MOMYJSALHUU
uHdpy3zopun-rydpensku", "Iumessie nemnu'.

JlaGopatopHble U MPaKTUYECKUE paObOTHI:

Jlaboparopuast pabora N 3. "Mopdonornueckue 0COOCHHOCTH PACTCHHIA W3 Pa3HBIX
MecT ooutanus".

JlaboparopHas pabota N 4. "BiusHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KoJeyca'.
[IpakTuueckas padora N 5. "[loacyer IIOTHOCTH MOMYJISILIMA Pa3HbIX BUAOB PACTEHUM".
Tema 4. Coob1recTBa 1 9KOJIOTHIECKHE CHCTEMBI.

CoobmiectBo  opraHu3mMoB -  OuoneHo3. CrpykTypel  OHOLIEHO3a:  BMJIOBasd,
pOCTpaHCTBEHHas, Tpopuueckas (mumiesasi). Bunsl-noMuHanTel. CBsi3U B OHOLIEHO3E.

Okonoruueckue cucremsl (3kocuctemsl). IlonsTHe 00 sKOcHUCTEME M OMOTrEOIEHO3E.
QDYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHCTEMBI: IPOJIYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPTUM B dKocucTeme. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [IumieBble menu u cetu. OCHOBHBIE IOKa3aTeNd HSKOCHCTEMBbI: Onomacca,
OPOAYKIMS. DKOJIOIMUECKHUEe MUPaMUIbL: MPOIYKIIMH, YHUCIEHHOCTH, Onomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpETyJIsinysl, pazButue. Cykueccus.

[IpupoaHble SKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pboskocucTeMbl. bronornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak Gakrop ycroitunBoctu skocucteM. CoxpaHeHHe OHOI0TnYeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenne B.M. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢pyHkiuu. OcodeHHOCTH OMOCPepbl Kak I100albHOW 3KOCHCTEMBI.
JluHaMuueckoe paBHOBecHe U oOpaTHas cBs3b B Ouocgepe.

KpyroBopoTsl BemecTB U OMOT€OXMMUYECKHE ITUKIJIBI JIEMEHTOB (yriepoja, a3oTa).
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3oHanbHOCTE OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouocdepe 3emnu. AHTpONOTEeHHBbIE U3MEHEHHS B Ouocdepe.
['moGasbHBIE YKOJIOTHYECKUE TIPOOIIEMBI.

CocymiectBoBanue NpupoAsl U yenoBedecTBa. CoxpaHeHHe OMOpa3’HOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepbl. OCHOBa pPANMOHAIBHOTO YIPABICHUS IPUPOJTHBIMU
pecypcamu ¥ UX UCTOIb30BaHue. JlOCTIKEHHSI OMOIOTHY M OXpaHa IPUPOJIBIL.

JleMoHcTpauu:
[Toptpetsr: A 1. Tencnu, B.H. Cykaues, B.1. Bepnaackui.

Tabnuusl u cxemsl: "[Iumessie nenu", "buonenos: coctas u crpykrypa', "l[Ipuponnsie
coobmiectBa", "llemn mnurtanus", "Dxonormueckas nupamuna", "buochepa u uenosex",
"OkocuctemMa IMIHUPOKOJUCTBEHHOro Jjeca', "Okocucrtema XxBoWHOro Jieca", "buoreHnos
Bojoema", "Arpouenos", "lIpuMepHble aHTPOIIOT€HHbIE BO3AECHCTBUS Ha NpUpony',
"Baxueiime MCTOYHUKH 3arpsi3HEHUs] BO3JyXxa M TpyHTOBbIX Boj'", "IlouBa - BaxkHeiias
cocraBisitomasi  6mocdepsr’, "®dakropel gerpamammm  nous", "IlapHukoBwlii  3ddext",
"daKkTophl PaIMOAKTUBHOTO 3arpsisHeHus Ouocdepsl”, "OOmas cTpykrypa Ouochepst”,
"Pactipoctpanenue xu3Hu B Ouocdepe", "O30HOBBIA 3kpaH Ouocdepsr”, "KpyroBopor
yraepoaa B 6uocepe", "KpyroBopot azora B mpupoze".

O6opynoBanue:  Mojenb-anmiaukauus  "Tunuunele  OuoneHoswl",  repOapuit
"PacturenbHpie  cooOmiecTBa", koiuieknuu "buomenos", "BpemuTenum — BaxxHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYNbTYp", repbapuM M KOJUIEKIIMM pPACTEHUH M KUBOTHBIX,
OPUHAAISKAIIME K Pa3HbIM 53KOJOIMYECKMM TIpynnaMm oJHoro Buja, KpacHas KHura
Poccuiickoit @denepanuu, n300pakeHUsl OXpaHSIEMbIX BUJIOB paCTEHUHN U )KUBOTHBIX.

5. CONEPXKAHUE YYEBHOM JUCIIUTLTAHBI

Buonorus kak Hayka
buonorus - Hayka o xuBOoW mnpupone. Ponp Ouonoruu B (GOpMHPOBAHUM COBPEMEHHOMU
Hay4HOI kapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAayK
Metoabl MO3HaHUS JKUBOW MpUPOAbI (HAaOMIOJIeHHE, SKCIEPUMEHT, ONMUCAHHUE, W3MEpEHUeE,
KJaccu(uKalus, MOAEIUPOBaHNE, CTaTUCTUYECKast 00paboTKa JaHHbIX) ZKHUBble CHCTeMbI M
HX OPraHM3anusA
Kusble cucteMbl (OMOcHCTEMBI) KaK MpeAMeT u3ydeHus: Ouonoruu. CBoiicTBa OMOCUCTEM U
uX pazHooOpasue
YpoBHH OpraHM3aIuu ouocucrem: MOJIEKYJISIPHO-T€HETHYECKHIA,

KJI€TOYHBIH,
OpraHu3MEeHHbIH, TOMYISAIIMOHHO-BUI0BOM, SKOCHCTEMHBIH, OrochepHbIi
XHMMHYECKHI COCTAB M CTPOCHHUE KIETKH
XUMUYECKUH COCTAaB KIETKU. XHUMUYECKUE IJIEMEHTBhI: MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona m muHepanbHble BemiecTBa. DYHKIMM BOJBI M MHHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMOTHYECKOTO OanmaHca
benku. CoctaB u cTpoeHue 0enkoB. AMMHOKHCIIOTHI - MOHOMEpHI OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKHMCIOTBL. AMMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpHI O€JIKOBOIi
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAsI CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



@epmeHTHl - Ouonormueckue Kartanuzatopbl. CTpoeHHe (QepMeHTa: aKTUBHBIM ILIEHTD,
cyocrparHas cneuuduynoctb. Kodepmentsl. Buramunbsl. Otiauuns  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB

YrneBonapl: MOHOcaxapuibl (TJIFOKO3a, pubo3a M Jae30Kkcupu003a), aucaxapuabl (caxaposa,
JaKTO3a) W TOJMcaxapuabl (Kpaxmal, TJIMKOTEH, IeJUIr0io3a). buonornyeckue (yHKIAN
YIJIEBOZOB.

JIMnuasl: TPUIIIMLEPUIBL, cTepOouIbl, pochomunusl. ['uapodunbHo-ruapodoOHbIe CBONCTBA.
buonornueckue ¢ynxnun smnunoB. CpaBHEHHE YITIEBOJIOB, OEJIKOB M JIMIUAOB Kak
MCTOYHUKOB SHEPTUU

Hyxneunnoseie kucinorsl: [JHK u PHK. Hykieotuasl - MOHOMEpPBI HYKIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuuu
[Muronorusa - Hayka o kierke. Kiierounas teopus. Meroasl nsyyenus kietok Kierka xax
nenoctHas kuBas cuctema. OOImMe MpU3HAKU KIIETOK: 3aMKHYyTas HapyKHas MeMOpaHa,
monekynbl JJHK kak reneTnueckuii anmapar, cucreMa CHHTe3a 0enka

Tunmbl  kieTok: dSykapuoThdeckas W Ipokapuoruyeckas. OCOOEHHOCTH  CTPOEHHUs
npokapuoTudeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHHe 3yKapHOTHUECKON
kJ1eTKU. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KIIETKH

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK - KIETOYHAs CTEHKA, TJIUKOKAIUKC, UX (QYHKIUH.
[Tna3zmatnueckas meMOpaHa, ee cBoicTBa U GyHKIMHU. [luTonnasma u ee OpraHoMIbI.
OnHOMEMOpaHHBIE OPTraHOUIbI KIETKH: dHIomIazmMarndeckas cetb (DI1C), anmapat ["onbmxw,
au30coMbl.  [loayaBTOHOMHBIE — OpraHoOMAbl  KJIETKM:  MUTOXOHJPHUH,  IIJIACTHJBIL.
[Tpoucxoxxaenne MUTOXOHApUH M miacTul. Buasl mmactun. HememOpaHHbIE OpraHOMAbI
KJIETKU: puOOCOMBI, KJIETOUHBIN LIEHTP, PECHUUKH, KT'YyTUKH. DYHKIIMK OPraHOU0B KIIETKH.
Bxmrouenus

SAnpo - perynaropHslii LeHTp KieTku. CTpoeHHe sapa: sjaepHas 000J0YKa, KapuorJiama,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BelecTB B kieTke ZKu3HeaesiTeIbHOCTh

KJIETKH

OOMeH BelecTB, UM METa00an3M. AcCUMIIALNA (TUTACTUYECKUIT OOMEH) U TUCCUMUIISIIIHS
(oHepreTnyeckuii 0OMeH) - JIBe CTOPOHBI €IMHOro mpolecca meradbonusma. Tumel oOMeHa
BEIECTB: aBTOTPO(HBIH U rerepoTpodHbiil. Ponb ¢epmeHTOB B 0OMEHe BeIIECTB U
MPEBPAIEHUH SHEPTUU B KIIETKE

®ortocunte3. CperoBass u TemHOBas (a3el ¢doTocuHTe3a. Peaknuum QorocuHTE3A.
O¢pdexktuBHOCT (poTOCHHTE3a. 3HadeHHe (POTOCHHTE3a JUId KM3HUM Ha 3emue. BiusHue
YCIOBUH cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMocHHTe3. XeMOCUHTE3UpYIole 0akTepuu. 3HaueHHe XEMOCUHTE3a JUIsl )KM3HU Ha 3emiie
OHepreTuyecknii oOMeH B KieTKe. PaciieniieHne BeIecTB, BbIIEICHNE U aKKyMYJIMPOBaHUE
SHEpruM B KJETKe. DTalbl 3HEpreTuyeckoro obomeHa. I'nmmkonus3. bpoxkeHnue um ero BHBIL.
Kucnopoanoe okucieHue, WM KJIETOYHOE AbIXxaHuEe. DPPEKTUBHOCTh IHEPreTUYECKOTrO
oOMeHa

Peakuuu wmarpuuHoro cunre3a. ['eHernueckas wuHdopmamms u JHK. Peanuzanus
reHEeTUYeCKON MHPOpMAIK B KJIETKEe. | eHeTUUeCKuii KO/l M €ro CBOMCTBA. TpaHCKpUIIHs -
maTtpuuHblii cuHTe3 PHK. Tpancnsauus - 6uocunres 6enka. KogupoBanue aMuHOKucioT. Poib
pubocom B OnocuHTe3e Oenka

Hexknerounsle Gpopmbl xu3HU - BUpychl. Victopust oTkpeitusi Bupycos ([{.1. MBaHoBckuit).
Oco0eHHOCTH CTPOCHHS U KU3ZHEEATeIbHOCTH BUpYcoB. bakrepnodaru. bonesnu pacrenuit,



KMUBOTHBIX M Y€JIOBEKa, BhI3bIBa€MbIC BHUpycaMu. Bupyc ummyHonedunura yenoseka (B1UY)
- Bo30ynutens CITM/la. [Ipodunaktruka pacnpocTpaHeHUs! BUPYCHBIX 3a00J1€BaHHA
Pa3mHoKeHNe M MHANBHAYAJIbHOE PA3BUTHE OPTAaHU3MOB

Krerounplid MUK, WIM J>KU3HCHHBIM LMK KiIeTku. WHrepdaza m mwmro3. Ilporecchr,
npoTekaromue B uHTepdase. Permkanus - peakuus matpuynoro cunreza JIHK. Ctpoenune
XpoMocoM. XpOMOCOMHBINM Ha0Op - KapuOTUI. JIUTIIIOUIHBIA U TaIUIOMIHBIA XPOMOCOMHBIC
Habopel. XpoMaTuibl. L{uTomornueckue OCHOBBI pa3MHOXKEHHS 1 MHIUBUIYaIbHOTO PA3BUTHS
OpraHU3MOB.

Henenne ket - Mmuto3. Ctagun muto3a. [Iponeccsl, mpoucxoasdiue Ha pa3HbIX CTAIUAX
MUTO3a. BHOJOrHnYecKkuii CMbICT MUTO3a

@®opMbl pa3MHOKEHUSI OPraHU3MOB: 0€CI0JI0€ U 110JI0BOE. Bupl Oecronoro pasMHOKEHU:
JieNieHHe Ha/IBOE, TOYKOBAHHUE OJTHO- M MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHKE, BETeTATUBHOE
pa3MHO)KeHue. MICKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHHE JIJIS CEJIEKIUN
[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragun meito3a. [lpomecchl, nmpoucxondiiue Ha craausx merosa. [loBengenue
XpoMOCOM B Meio3e. KpoccuHarosep. brosornuecknii CMbIci U 3HaueHue Meno3a ['amerorenes
- mpouecc 0O0pa3oBaHUs IMOJIOBBIX KIIETOK Y JKMBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKH U
anyHuKd. OOpa3oBaHUEe U PA3BUTHE MOJOBBIX KJIETOK - raMeT (ClepMaTo30U/l, SHIEKIIETKA) -
cnepmaroreHe3 U ooreHe3. OCOOCHHOCTHM CTPOCHMsS SIMIIEKIETOK M CIIEpPMaTO30UOB.
OnnogorBopenue. [lapreHorenes

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOPHOHAIBHOE pa3BUTHE (IMOpHUOIeHE3). DTallbl
HMOpPUOHANIBHOTO Pa3BUTHUSI Y TIO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTpyJisiLus,
opranorene3. [locTamOpuoHanpbHOE pa3BuTHE. THUMIBI MOCTAIMOPHUOHATBLHOTO PA3BUTHAL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YyponcTBa. PocT u pasButwe pactenuit. OHTOreHe3
LIBETKOBOT'O PaCTEHUS: CTPOCHUE CEMEHH, CTANH Pa3BUTHS

HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHM3MOB

[Ipenmer u 3amaum reHeTuku. Mceropus pasBUTHS TEHETHMKU. Bkian poccuiickux H
3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeToAbl TeHETHKU (THOPUA0IOrHYECKU,
LUTOTEHETUUECKNN, MOJIEKYJISIPHO-TEHETUYECKH). (OCHOBHBIE TE€HETUYECKHE IIOHSATHS.
['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKpELIMBaHUM

3aKOHOMEPHOCTH HACJIeI0BaHUsI MPU3HAKOB, ycTaHOBIeHHbIE ['. MenneneMm. MoHorubpuanoe
CKpelIuBaHue. 3aKOH eauHooOpaszusi TUOpUIIOB TIEpPBOro  MmokojeHus. [IpaBuio
JOMHMHHMpOBaHMs. 3aKOH paclleneHuss npusHakoB. ['mnore3a uuctorel ramer. [lonHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpuaHoe  ckpeuMBaHue.  3aKOH  HE3aBHCUMOIO  HAcJeJOBaHUS  NPHU3HAKOB.
[luToreHeTnyecKue OCHOBBI AUTHOPUIHOTO CKPEIIUBaHMs. AHATU3UPYIOIEe CKpEeIIUBaHUE.
Hcnonb30BaHue aHANU3UPYIOLIETO CKPEIIMBAHUS JUIsI ONpeIeTIeHNs TeHOTHUIIA 0COOH
CueruieHHoe HaciezioBaHue pu3HakoB. Pabora T. Moprana 1o crenjieHHOMY HacjleJOBaHUIO
reHoB. Hapyienue cremnyienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOpUs
HACJIEJICTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka mona. XpoOMOCOMHOE OIpEAENEHUE Moja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHble opraHu3Mbl. HacienoBaHue NMpU3HAKOB, CLEIUIEHHBIX C
M0JIOM

W3meHunBoCTh. BHUIBI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HacieACTBEHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOW HM3MEHYHMBOCTH. XapaKTepUCTHUKAa MOAU(PUKAIMOHHON HM3MEHUMBOCTH.
BapuanvonHsslil psn 1 BapuannoHHas kpusas. Hopma peakunu npusHaka. KomndyecTBeHHbIE



U KAueCTBEHHBIC TMPU3HAKM W WX HopMa peakuuu. CBolicTBa MOIUPUKANMOHHON
WU3MEHYNBOCTU
Hacnencreennasi, wiM TeHOTUIUYECKas, M3MEHUYMBOCTh. KoMOWHATHBHAS H3MEHYHBOCTb.
Meiio3 u TIOJIOBOM TMPOIECC - OCHOBA KOMOWHATUBHOW HW3MEHUMBOCTH. MyTallMOHHAS
u3MeHYnBOCTh. Kiaccuduxanuss MyTanuii: T€HHbIE XPOMOCOMHBIE, TeéHOMHbIe. YacToTa u
MPUYMHBI MyTaluii. MyTareHHble (PakTOphl. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHOM
n3meHurnBocty H.W. BaBuiosa
I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'E€HETHKM YEJIOBEKa:
TeHEaJOTHYECKHUIA, OJIM3HELIOBEIH, LIUTOICHETUYCCKHUIM, OMOXHMMHYECKHIH,
MoOJIEKYJIsIpHOreHeTH4Yeckuil. COBpPEMEHHOE OIpElEIeHUE TI'EHOTUIIA: IIOJHOINE€HOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMpOBaHWE, B TOM 4ucie ¢ nomouipto [IIP-ananu3a.
HacnenctBennsie 3aboseBaHusl 4eloBeKa: TeHHble O0Jie3HH, OOJIE3HH C HACIIEICTBEHHOU
IPEPaCIION0KEHHOCTHIO, XPOMOCOMHBIE O0sie3Hn. CoMaTnyeckre U TeHepaTUBHBIC MyTALIUH.
[TpuHIMTIBL 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKY U JICUCHHSI TeHETHYECKIX
Oose3nell. MenuKo-TeHeTHYeCKoe KOHCYJIbTUPOBaHHUE. 3HAUEHUE MEAUIIMHCKONW TeHETHKHU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeoBeKa

Cesekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka W TpoLecC. 3apoXKIEHUE CENeKIUH U aoMectukarus. Yuenue H.U.
BaBuwiioBa 0 1eHTpax MPOUCXOXKIACHUSI U MHOrooOpasusi KylbTYpPHBIX pacTeHuid. LIeHTpsl
IIPOUCXOKICHHS IOMAlTHUX )KUBOTHBIX. COpT, MOpoa, ITaMM

CoBpeMeHHBIE METOBl CENEeKIMH. MacCOBBIi M WHAMBHUIYaJbHBIH OTOOPHI B CEIEKIIMU
pacTeHuil 1 ;kuBOTHBIX. OIIeHKa SKCTepbepa. bIn3kopoICTBEHHOE CKpelMBaHUE - UHOPUAMHT.
UYucras nuuus. CkpeuiyBaHue 4YHMCTBIX JnuHUE. [ereposuc, wiam rtuOpuUIHAs cuia.
HeponctBennoe ckpemniuBanue - ayrOpunuur. OTnajgeHHas THUOpPUIW3ALUS U €€ YCHEeXH.
HckyccTBEHHBIM MyTareHe3 M MOJYYEHUE MOJMIUIONIOB. JlOCTHKEHUS CENEKIIMU PACTEHHUIM,
YKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonorust kKak oOTpacib NPOM3BOACTBA. ['€HHas MHXKEHepHUs. OTalbl CO3JaHUs
pexomOunantHoil JIHK u Tpancrennbix opranmszmoB. Knerounas unkeHepus. Kiierounble
KYJIbTYpHI. MUuKpOKIOHaIBbHOE pa3MHOXKEHUE pacTeHUH. Knonuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE M ITUYECKUE
npo6sieMbl. 'MO - reneTndyecku MOAU(GUIIMPOBAHHBIE OPraHU3MBI

IBOJIOIHOHHAS OMO0JI0THS
DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CaupnerenbcTBa 3Bosonnu. [lageoHTonornyeckue: mociea0BaTeaIbHOCTh MOSBIECHUS BUJIOB B
[aJICOHTOJIOTHYECKOM JIeTonucH, nepexojHble (opMmel. buoreorpaduueckue: cxoactBo u
paznnune ¢ayH u (GIop MaTEpUKOB U OCTPOBOB. DMOPUOJIOTHUECKUE: CXOJCTBA U PA3IHUUL
SMOpPHUOHOB pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIbHOAHATOMUYECKUE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, pPYAUMEHTApHbIE OpraHbl, aTaBU3MbL. MOJNEKYIIPHO-OMOXUMUYECKHE:
CXOJ/ICTBO MEXaHM3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHX IyTel y Bcex
OpraHu3MOB

OpomonnonHas Teopus Y. Jlapsuna. [Ipeanocsuiky BO3HUKHOBEHUS JapBUHU3MA. J[BIOKyIHe
CHJIBI 3BOJIIOIIMUM BHJOB 1O JlapBHHY (M30BITOUYHOE Pa3MHOXKEHHE INPU OTPAHUYEHHOCTH
pecypcoB, HeonpeieIeHHass U3MEHUYNBOCTb, 00ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD)
Cunrernueckas teopust sBomtounu (CTD) U OCHOBHBIE €€ MOJIOKEHUS. MUKPOIBOIIOLIHS.
[Tonynsuus Kak eAMHKIA BUAA U SBOJIOLUU

JBuxymue cuiibl (QakTopbl) SBOMIONUM BUIOB B MpHpojae. MyTalMOHHBIA Ipolecc u
KOMOHMHATHBHAs W3MEHYMBOCTh. llomynsunoHHble BOJMHBI M Jpeld reHoB. Mzomsauus u



murpanus. EctecTBeHHBIH 0TOOp - HampaBisiomui - gakrop sBomouud.  Dopmbl
€CTECTBEHHOT'O 0TOODA.
[IpucnocobaeHHOCTh OPraHU3MOB KakK pe3ynbTat 3Boitoiun. [Ipumeps! npucrnocobaeHuii y
OpraHu3MoB. ApoMopd03bl U UIH0AAATITAIIUH.
Bun wu BumooOpazoBanue. Kpurepuum Buzma. OcHOBHBIE (OpPMBI  BHI000pA30BAHUS:
reorpaguueckoe, 3KOJIOrHIECKOe
Maxkpo3Bomnronus. Dopmbl IBONIOLMU:  (pusteTHueckKas,
JMBEpreHTHasi, KOHBEpreHTHas, napasuienbHas. HeoOpaTumocTs 3BoIOLIMU
Bo3HuKHOBeHHe U pa3sBHTHE KU3HHM Ha 3emJie

JloHay4HBIE IIPEICTaBICHUS O 3apOKICHUM XU3HU. HayuHble rMIIOTE3bl BO3HUKHOBEHUS
XKHU3HU Ha 3emiie: abuoreHe3 M MaHCrepMusi. XUMUYECKas SBOJIOLUSA. DKCIEPUMEHTAIHLHOE
NOATBEPXKIEHUE XUMHUYECKOW 3BostoLuu. HauanpHble 3Tanbl OMOJOTMYECKOM 3BOJIIOLUU.
I'mnoteza PHK-Mmupa. [lepBbie KIETKH U UX 9BOJIFOLUS.

®opMUpOBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

PazButue xu3nu Ha 3emiie mo spam u nepuojam. Karapxei. Apxeiickas u npoTepo3oiickas
apbl. [laneosolickas 3pa M ee MNEepUOJbl: KEMOPUNCKUNA, OpPIAOBUKCKUMN, CHIIYpPUNHCKHMH,
JICBOHCKHM, KAMEHHOYTOJIbHBINM, MEPMCKUN. Me3030HcKas 3pa U €€ IMEPUOJbl: TPUACOBBIM,
IOPCKHUA, MEJIOBOM.

KaiiHo30iickass 3pa W €€ IepuoJbl: IAJICOrcHOBBIM, HEOTCHOBBIH, AHTPOIIOTECHOBBIN.
XapakTepucTUKa KiIuMaTa M TeOoJOrM4ecKkux ImporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PACTUTENBHOIO U KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHuil U >kuBOTHBIX. llosiBieHue,
pacuBeT U BEIMUPAHUE TPYIII KUBBIX OPIraHU3MOB

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHHe dBOMIONUH. OCHOBHBIE

CUCTEMATUYECKHUE TPYIIIbI OPraHu3MOB

OBojiroIMsl  4eloBeKa. AHTpONOJOruMs Kak Hayka. Pa3Butue mnpencraBieHuUdl o
IPOUCXOXKICHUN YejoBeka. MeToapl u3yueHus aHrponoreHesa. CXoACcTBa M Pa3IUyMUsd
YyeJloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.
IBwxynme cunbl  (dakTopsl) aHTpomoreHeza. HacnencTBeHHass HM3MEHUMBOCTh U
€CTeCTBeHHbIH 0TO00p. OOmecTBeHHBIM 00pa3 KU3HMU, HW3TOTOBJICHHWE OPYyIUM TpyHa,
MBIILIEHHUE, PEYb

OcHOBHBIE CTagUU M BETBU HBOJIIOLMU YEJIOBEKAa: aBCTPAJIONUTEKH, YUemoBek yMmenblii,
Yenosek mnpsamoxonsaunmi, YenoBek HeaHaepranbCkuii, UYemnosek paszymubiil. Haxonkm
MCKOIIaeMbIX OCTAHKOB, BPEMs CYILIIECTBOBAHHUS, 00JIACTh paCIPOCTPaHEHUs1, 00bEM r'OJIOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYAUS

Yenoeueckue pacsbl. OcHOBHBIE OonblIne pacsl:
€BpOICOHTHAS
(eBpazuiickas), HErpo-aBCTPAJIONIHAS (9KBaTOpUANIBHAS), MOHTOJIOUHAS

(a3marckoamepukaHckas). UepTol MpUCIIOCOOIEHHOCTH MIPEACTABUTENCH YEIOBEUECKHUX pac K
ycIoBUSM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacuzma
Oprasusmsl 1 OKpysKamas cpeia

DKoJorus Kak Hayka. 3aladyd U pa3zeiibl SKOJIOrMH. MeToabl 3KOJIOTHYECKUX
HCCIIEIOBaHUM. DKoJIoTnYeckoe MUpoBo33peHue. Cpeibl 00UTaHNs OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3TyIIIHAS, [IOYBEHHAs, BHYTPUOPTaHU3MEHHAs

Okonoruyeckue pakropsl. Kiaccuduxaius 3K0I0ru4eckux (Gpakropos:
abuoTuvecke, OMOTHYECKHE U aHTPOIIOTeHHbIe. J[elicTBHE 3KOJOTHYeCcKUX (aKTOpOB Ha
OpraHu3MBbI

AOuotnueckue  ¢GakTOpbl:  CBET, TeMImepaTypa,  BIAKHOCTb.  DOTONMEPHOIU3M.

[TpucniocoGneHust opraHu3MoOB K IEHCTBHIO aOMOTHYECKHX (paKTOpoB. bronornueckrue putMsl

3



buotnueckue akropsl. Bumbl O0MOTHYECKUX B3aUMOICHCTBUN: KOHKYPCHIIHS,
XHUIHUYECTBO, MAPA3UTU3M, MyTyaJIl3M, KOMMEHCAIN3M (HaXJIeOHNYEeCTBO, KBAPTUPAHTCTBO),
aMEeHCaJu3M, HEeUTpanu3M. 3HaueHHEe OMOTHMYECKUX B3aWMOJCHCTBUU IS CYIICCTBOBAHUS
OpPraHU3MOB B IPHUPOJHBIX COOOIIECTBAX OKOJIOIMYECKHE XapaKTEPUCTHKH IOMYJIALUH.
OcHOBHbBIE TIOKA3aTEJIN MOMYJISILIUKN: YHUCIEHHOCTh, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
IpUpoCT, MUrpanus. J[MHaMUKa YUCIIEHHOCTH MOMYJsIuu U ee peryisiuus CoolmecTBa H
IK0JIOTHYECKHEe CHCTEeMbI
Coo011ecTBO OpraHu3MoB - OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Bas,
IIPOCTpaHCTBEHHasl, Tpopuueckas (muiesas). Bunbsl-nomuHantel. CBs3u B OMOIIEHO3€
Okonoruyeckue cucreMsl (3xkocucreMsl). [TonsTue o0 s3xocucreme 1 GMOreoreHo3e.
@OyHKIMOHATBHBIE ~ KOMIIOHEHTBI SKOCHCTEMBI: MPOJYLIEHTHl, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemiecTB U MOTOK SHEPTHU B 3KocucTeMe. Tpodudeckre (MUIIEeBbIe) YPOBHU
skocucteMbl. [Tummesbie nenu u cetu. OCHOBHBIE NTOKA3aTeNI 3KOCUCTEMBL: Oromacca,
OPOAYKIHMSL. DKOJOTHMYECKUE MUPAMUbL: TPOAYKIIUH, YHCJIEHHOCTH, O1OMacchl.
CaoiicTBa 9KOCUCTEM:  YCTOMUMBOCTbH, CAMOpEryJisuus, passutue. Cykueccus
[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI O03€p M pPEK. OKOCHCTEMA XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeCa.
AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpO3KOCHUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue KaK ¢baxTop YCTOWYHMBOCTH 9KOCHUCTEM.
Coxpanenue

OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie

VYuenue B.W. Bepraackoro o 6uocdepe. ['pannibl, cocraB u cTpykrypa 6uochepsl. XKupoe
BemiectBO U ero (Qynknuu. OcobenHoctu Ouocdepsl Kak TriI00aNbHONH 3IKOCHCTEMBI.
JluHamuueckoe paBHOBecMe M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BelecTB U
OMOTCOXMMHUYECKHE IMKJIBl JJEMEHTOB (yriepoaa, a3oTa). 30HAIBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIN

YenoseuecTBo B Onochepe 3emian. AHTPONOreHHbIe U3MeHeHUs B Onocdepe. ['nodanbHbIe
9KOJIOTHYECKHUE MTPOOIIEMBI.
OcHoBa paloHaIbHOTO YIPaBICHUs IPUPOJHBIMU PECYPCAMU U X UCIIOJIb30BaHUE.
JocTxenus ouonorun u OXpaHa IPUPOBIL.

6. TEMATHYECKOE IINTAHUPOBAHHUE
[Tpu peanu3zanuu coaepxkanus o011eo0pa3oBaTebHON yueOHOM JUCIUIUIUHBL «bHOTOTHs»
B nipezenax ocBoeHus OITOIT CITO na 0aze ocHOBHOTrO 00111er0 00pa30BaHus MOJIYyYEeHHEM
cpennero obmero oOpaszoBanusi (IIIICC3) wMakcumanbHas ydeOHas Harpyska
00yJarouXCsi COCTABIISIET:
- no o4HOM Qopme oOyueHuss — 72 YacoB, M3 HHUX OOs3aTeNbHas
ayJIUTOpHas Harpy3ka oOydaromuxcs, BKIIOYas MpakTuyeckue 36 yacoB , Jekiuu 18 vacos
[IpomexxyTounas artectamnus- 4.
- mo 3a04HOM (opme o0ydeHHss — 36 YacoB, W3 HHUX O0s3aTeNbHAS
ayIUTOpHAsT Harpy3ka OOydYaromIuxcsi, BKJIIOYAs NPAKTUYECKHE 3aHATHSI, — O dacos,
BHEAyJIMTOPHAsl cCaMOCTOsITeNbHas paboTa cTy1eHToB — 30 yacos.



Ounas popma o0yueHust

Bux yueOHoi1 padoThI Oo0bem
4acoB

MaxkcuMmanbHasi yueOHasi Harpy3ka (Bcero)

O0s3aTesIbHAsI Ay AUTOPHAS yueOHasi HATPY3Ka (Bcero) B ToM | 72

yucie:

JIEKIHH -
NpaKTHYeCKUe 3aHATHUsI 36
CamocrosiTesibHas paboTa o0y4aronierocs (Bcero) 32(18+14)
Kouncyabranus -

IIpome:kyTounas arrectauus B gopme n/3avera 4




dopma 00ydeHHs - 3a04HAs

Buj yueOHoi1 padoThI O0bem
4acoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 72

O0si3aTesibHAs1 ayIMTOPHasi yueOHasi HATPY3Ka (Bcero) B Tom 4
yucie:

TECOPETUIECCKOEC oﬁyqeﬂne -

NPaKTUYeCKUe 3aHATUS 4

CamocrosiTesibHast padoTa o0yuyarouierocs (Bcero) 64

KoncyabsTanus -

IIpome:xxyTouHas arrecTauus B popme a/3a4era
4

COJIEP)KAHUE YUYEBHOM JUCHUILIMHBI «BUOJIOT UsI»
Ounas ¢popma

Copepxanne yueOHOro MaTepuaJa (OCHOBHOE U

npogeccuOHAILHO-OPUEHTHPOBAHHOE), 1a0opaTopuble 1 | O0beM
HaumeHoBaHMe pa3aesioB U TeM

NPaKTHYEeCKUEe 3aHATHSA, MPUKJIATHONH MOAYIb (IPU 4acoB
HAJIMYUH)
1 2 3

Paznen 1. Kierka — cTpyKTypHO-QYHKIMOHAILHASA eAUHULA 5KMBOT0

Tema 1.1. Buosiorus kak nayka |OCHOBHOE coJepikaHue

HpaKTI/I‘leCROC 3aHATHE: 1




Buonorust kak Hayka. CBs3b OHOJIOTHH C APYTUMH HAYKaAMU:
ouoxumust, Onopuznka, OMoHMUKa, reHoreorpadus u ap. Ponb u
MecTo OMooruu B OpMUPOBAHUH COBPEMEHHOW HAy4YHOU
KapTUHBI MUpa. 3HAYCHUE OMOJIOTHYECKHX 3HAHUU. VcTopust
Omonorun. 3HaYeHHE ITUTONIOTHH JJIS Pa3BUTHA OMOJIOTHH U
MO3HAHUS IPUPOJIbI. METOIbI TUTOJIOTUH: MUKPOCKOITHS,
xpomMarorpadus, 3MeKTpodope3, METOT MCUCHBIX aTOMOB,
muddepeHnnanbHoe eHTpu(yrupoBaHne, KyJabTypa KIETOK

Tema 1.2.
buosornyecku BaskHbI€e
XHMHYECKHE COeTUHEHUS

OcHoBHOe cogep:KaHue

IIpakTHYeckoe 3aHsITHE: 1

XuMHUYECKHM cocTaB KieTkd. Heopranmueckue BeniecTsa
KIIETKH, MX Ononornyeckas posib. OpraHuyecKue BEeIlecTBa
kinetku. buonornueckue nonumepsl. benku. Ctpykrypa u
(GyHKINYU OeNKOBON MOJEKybl. DepMEHTHI, MPUHIHIT KX
neiicTBust. YTIeBobsl. bruonorndeckre GyHKIIUHN YTIEBOIOB.
JIurmuapt. O0muii man crpoenust. [ uapoduiabHo-rHApOoPOOHEIE
CBOMCTBA.

Knaccudukarms mumimos.

buonormueckue pyakmun munuaos. AT®. CtpoeHne MOIEKyITbI
AT®. buonornueckue pynkuun ATO

CamocTosTenbHas padora:

Poms 66J'IKOB, YrjIeBOAOB U )KUPOB B OpraHU3ME YCJIIOBCKA.
BuTtaMuHBI 1 OMOJIOTHYECKU aKTHBHEIC ,I[OG&BKI/I, X 3HAYCHUC B
JKM3HU OpraHr3Ma 4CJIOBCKaA. I'umno- 1 aBUTaMHHO3EI X
TIOCJICICTBHS.

HpeI[CTaBJ'IeHI/Ie YCTHBIX COOGH_IGHI/II‘/JI C Hp€3eHTaLII/I€I\/'I, NOATOTOBJICHHBIX 110
NEPCUHIO HCTOYHUKOB, pPEKOMCHIOBAHHBIX MPEIIOJaBaATCICM

Temal.3. Crpoenue u
byHkuM KIeTKH.

OcHoBHOE cogepKaHue

IIpakTH4Yeckoe 3aHATHE:

Knerounas teopust (T. IlIBann, M. Llneiinen, P. Bupxos). OcHoBHBIE
I0JIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpUH. THUIIBI KIETOK: 3yKaprHOTHIeCKas
U ipokaproTHyeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIJIETOK 3yKapHuOT
(pacTuTenbHOM, )KUBOTHOH, rpuOHOMN). CTpOCHNE MPOKAPUOTHYECKON KIETKH.
OCcoOEHHOCTH CTPOCHUS reTepOTPOPHON U aBTOTPOGHOHN MPOKAPHOTHIESCKUX
kneTok. CTpoeHue razMaTuieckoi MeMOpansl. TpaHCIIOPT BEIIECTB uepes
IIa3MaTHYECKYI0 MEMOpaHy: MaCCUBHBINA M aKTUBHBINA. DHIOUNTO3: TMHOLUTO3,
¢aronuro3. Ik3o1uro3. O60I0UKa UK KIleTO4HAs cTeHKa. CTpyKTypa u
(hyHKIIMH KJIIETOYHOW CTEHKH PaCTeHUH, TPHOOB




Hurormnasma. [luto3omk. [lurockener. OqHOMeMOpaHHBIE OPTaHOUIBI KIICTKU:
supormasMarmdeckas cetb (I11C), ammapat I'ob K, TH30COMBI,
MIEPOKCHCOMBI, BAKYOJIH PACTUTENBHBIX KIeTOK. CTpoeHne U (QyHKIUN
OJTHOMEMOPAaHHBIX OPTAaHOUAOB KiIeTKU. Kierounsrnii cok. Typrop.
[ToryaBTOHOMHBIE OpPraHOWIB! KJIETKH: MUTOXOHIPHH, TUIACTH/IbL:
XJIOPOTUTACTHI, XPOMOIDIACTHI, JISHKOTUTACTHI, KX CTpOeHNE U (PYHKITNH. S epHBbIit
anmnapart KJIeTKH, CTPOCHUE U (DYHKITUH.

HememOpaHHbIe OpraHouAbI KJIIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
ueHTp. OpraHouabl ABMKEHUS: pECHIUYKH U KTYTHKH. CTpoeHue u (pyHKINU
HEMEMOPAHHBIX OPraHOUIOB KICTKU

Tema 1.4. O0MeH BelnecTB 1
NMpeBpallleH!H JHEPTUH B KJIeTKe.

OcHoBHoOe conepxxanue

IIpakTH4yeckoe 3aHsTHE:




AccuMWISIIYS ¥ AUCCUMUIISIIIAS — JIB€ CTOPOHBI MeTabom3Ma. Tuiel oOMeHa
BEILIECTB!
aBTOTPO(DHBII U reTepoTPOHBIM, a3POOHBIN U aHAPOOHBIH. DHEPreTUIECKOE
obecrieueHue KIeTKU: peBpamenne ATO B 00MEHHBIX MTpoIieccax.
DepMEHTATHBHBINA XapaKTep PeakIiii KIIETOYHOTO METa0oII3Ma

CamocTosiTeqibHasA padoTa: 6

Pemenwe 3a1a4d Ha onpeiesieHUe MOCIIeI0BATEIFHOCTH HYKIICOTHIOB

Tema 1.5. JKu3HeHHDBII UK OcHoBHOE cofepkanue

KJIETKH.
IpakTHYecKoe 3aHsITHE: 1

Martpuunsiii cunte3 JIHK — pernmukanusd. [TpuHuumne! perivkanuu
JHK. Mexanusm peruukaruu JJHK. Penapanus JJHK
(mopermnexkaTuBHas, HOCTpENIEKaTUBHAs ). Peakiiuu MaTpuyHOTo
CHHTE3a. HpI/IHHI/IH KOMIIJIEMCHTAPHOCTH B PCAKIUAX MATPUIHOT'O
cunre3a. JIHK u rensl. ['eHeTnyeckuii Koj, €ro CBONCTBA.
Tpanckpunius — marpuunbiid cuaTe3 PHK. Tpancnsauus u e€ stamnsl.
Ycnosus 6uocunresa 6enka. Ctpoenue T-PHK u xomupoBanue
aMHHOKHUCIOT. Pons prbocom B OnocuHTe3e Oenka

CamocrosiTenbHasi padora: 8

Pemenne 3aa4 Ha onpezeneHue MociIea0BaTeIb-HOCTH aMUHOKHUCIIOT B
MOJIEKyJIe Oerka.

Pemenue 3amau Ha OIMpeACTICHUC MTOCJICA0BATCIIBHOCTH aAMUHOKHCIIOT B
MOIJICKYJIC Oenka B ClIydyac U3MCHCHHS MOCICA0BATCIbHOCTH

HykieotunoB JJTHK
Tema 1.6. OcHOBHOe coiep:kaHue
Pa3mHokeHMe OPraHU3MOB. IpaKTHYeCKoe 3aHsTHE: 1

Bupycel — HekieTouHble (YOPMBI JKU3HH U O0JIHTaTHBIC MAPA3UTHL
CrtpoeHune NPOCTHIX U CI0KHBIX BUPYCOB, PETPOBHPYCOB,
Oaxtepuodaros. XKuznennsiii ki JJHK-conepskamux Bupycos,
PHKconepxkammx Bupycos, 6aktepuodaros. BUY, renatur genopeka.

bakrepun. OOmas xapakrepuctuka. Ilonstue mramM. Bupycsl u
OaKTepHu: CXOJICTBA U Pa3INIHs

CamocrosiTenbHasi padora: 8

BupycuHpie u OakrepuanbHbie 3a0oneBaHus. OOIIME TPUHIMITBI
WCIIOJIb30BaHMS JIEKaPCTBEHHBIX BemiecTB. OCOOCHHOCTH NMPHUMEHEHHUS
AHTHOMOTHKOB.

Hpe}.‘LCTaBJ’IeHI/IC YCTHBIX COO6H.ICHI/II>1 C Hp63€HTaHH6ﬁ, NOATrOTOBJICHHBIX
o MePCUYHIO UCTOYHUKOB, pPEKOMCHIOBAHHBIX MPECIIOAABATCIICM

Uroro: 36




3aounas gopma

HanMeHoBaHue pa3jeiioB U TeM

Copep:xanue yuedOHOro MaTepuaJa (OCHOBHOE U
npogeccHoHATbHO-OPHEHTHPOBAHHOE), TA00PATOPHBIE U
NMpaKTHYecKHe 3aHATHS, TPUKJIATHOH MOAYJb (IpH
HAJIMYMH)

Oobem
4acoB

1

2

Pazpen 1. Kilerka — cTpyKTYPHO-(QYHKIMOHAJIbHAS eJMHMIA )KMBOI'0

Tema 1.1. BuoJiorust kak Hayka

OcHoBHOe coaep:KaHue

IIpakTH4Yeckoe 3aHsATHE:

Buonorus kak Hayka. CBsi3p OMOJIOTUHU C APYTUMH HAYKaMH:
onoxumus, Onodusuka, OMoHnKa, reHoreorpadus u ap. Ponb u
MecTo OMoIoruu B OpMUPOBaHUH COBPEMEHHOW HAYYHOU
KapTUHBI MUpa. 3HAYeHUE OMOJIOTHYECKUX 3HAHUH. VcTopust
Ouosoruu. 3HaYCHHUE ITUTOJIOTHH JUIS Pa3BUTHsI OUOJIOTHH U
MO3HAHUS IPUPOIBGI. METOIBI IUTOJIOTUH: MUKPOCKOITHS,
xpomatorpadus, 3IeKTpodope3, METOT MEYECHBIX aTOMOB,
muddepeHnnanbHoe IeHTpU(yTUpoBaHue, KyIbTypa KIETOK

Tema 1.2.
Bbuoaornyeckn BaskHbIe
XMMHYECKHe COeTHHEHUS

OcHoBHOe coiep:kaHue

IIpakTH4Yeckoe 3aHsITHE:

XVMUYeCKHid cocTaB KIeTKH. Heoprannyeckue BemecTsa
KIIETKH, MX OnoJiormyeckas posib. OpraHuuecKre BellecTBa
KIeTkd. buonorndeckne noaumepst. benku. CTpykTypa n
(hyHKIIMHI OeNKOBOI MOeKybl. DepMEeHTHI, MTPUHIINTT X
neicTBus. YTeBo bl bruonornueckue GyHKIUH YTIICBOIOB.
JIunuapt. O6muii man crpoerus. I napoduiabHo-ruapodoOHbIE
CBOMCTBA.

Knaccudukamnms mumumos.

Buonornueckue pynkyn munugos. AT®. CtpoeHne MOJIEKYJIbI
AT®. buonornueckue pynkuun AT

CamocrosiTesbHast pabora:

10

Poins 6CJ'IKOB, YrJI€eBOAOB U JKUPOB B OpraHU3ME YCJIIOBCKA.
ButaMuHBI 1 OMOJIOTHYECKU aKTHBHEIE ,I[O6aBKI/I, X 3HAYCHUC B
JKU3HU OpraHr3Ma 4CJIOBCKaA. I'uno- u aBUTAaMHUHO3BI UX
IIOCJICACTBHA.

NEPECUYHIO UICTOYHUKOB, pPEKOMCHIOBAHHLIX ITPEIIOaBaTCIIEM

[Ipencrasnenre yCTHBIX COOOICHHH C MPE3CHTAIMEH, TIOTOTOBICHHBIX 110

Temal.3. Crtpoenue u

OcHoBHOE CoacpiKaHuE

3




(GyHKUMH KJIETKH.

IIpakTH4eckoe 3aHsATHE:

Knerounas teopust (T. llIBann, M. Llneiinen, P. Bupxos). OcHoBHBIE
MOJI0KEHUSI COBPEMEHHOM KJIETOUHOU T€OpUH. TUIIBI KIETOK: 3yKapuoTHYeCcKas
u npoxkapuoTrueckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3yKapHOT
(pacTuTenbHOH, KUBOTHOMH, TprOHON). CTpOCHUE MPOKAPUOTUIECKOHN KIIETKH.
OCcoOEHHOCTH CTPOCHUS TeTepOTPOPHON U aBTOTPOGHON MPOKAPHOTHYESCKUX
kieTok. CTpoeHue ia3MaTu4eckoii MemOpansl. TpaHCIIOPT BelIEeCTB uepes
IIa3MaTHYECKY0 MEMOpaHy: aCCUBHBIN U aKTUBHBIN. DHIOLNUTO3: TMHOLUTO3,
¢aronutos. Ixk3o1uTo3. O60I0UKA UK KIIeTO4YHAs cTeHKa. CTpyKTypa U
(YHKLIMY KIETOYHOW CTEHKU pacTeHUil, TprHOOB

CamocrositenbHas padora: [{utomnasma. [lutozons. L{lutockener.
OnHoMeMOpaHHbBIE OPTaHOUIBI KJICTKH: 3HoMa3mMaTideckas cetb (JI1C),
anmapat [ oJbIKH, TM30COMBI, TIEPOKCUCOMBI, BAKYOIIU PACTUTEIBHBIX KJICTOK.
Crpoenue u QyHKITUN OJHOMEMOPAHHBIX OPTaHOUAOB KIeTKH. KileTouHbIiH COK.
Typrop.

[ToryaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOH/IPHH, TUIACTHIBL:
XJIOPOTUIACTHI, XPOMOIDIACTHI, JISHKOTUTACTHI, KX CTpOeHUE U (QYHKITNH. S epHBbIit
anmapar KJIeTKH, CTPOCHUE U (PYHKIUH.

HememOpaHHbIe OpraHOu/IbI KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIH
neHTp. OpraHou/Ibl IBIKSHUS: PECHUYKH H KI'yTUKH. CTpoeHne U GYHKIHN
HEeMEeMOpPaHHBIX OPraHOUIOB KIETKH

14

Tema 1.4. O0MeH BelecTB U
NnpeBpalieHnd YHEPTUHU B KJIETKeE.

OcHoBHOE coiepkaHue

IIpakTH4yeckoe 3aHsITHE:




AcCUMUISIINS U TUCCUMUIISLNS — IB€ CTOPOHBI MeTabosm3Ma. Turbl oOMeHa
BEILIECTB!
aBTOTPOQHBIN 1 TeTepOTPOPHBIHA, a9p0OHBIN U aHA3POOHBIH. DHEPreTHYeCcKoe
oOecrieyenue kinetku: npespamienne AT® B 0OMEHHBIX Ipolieccax.
DepMEHTATHBHBIA XapaKTep PeakIuii KIIETOYHOTO METa0oIM3Ma

CamocrosiTenbHasi padoTa: 10

Pemenue 3amau Ha OIMpeACJICHUC MMOCICAOBATCIILHOCTH HYKJIICOTU OB

Tema 1.5. JKu3HeHHDBII UK OcHoBHOE cofepkaHue

KJIETKH.
IpakTHYeCcKoe 3aHsITHE: 1

Martpuusnslii cunre3 JJHK — pernmukanus. [IpuHIUne! periukanuu
JHK. Mexanuzm peruukanuu JJHK. Penapauus JJTHK
(moperuiekaTUBHAS, TOCTPEIUICKATUBHAS). Peakiuu MaTpuiHOTO
cuHTe3a. [IpuHITNI KOMIUIEMEHTapHOCTH B PEAKIMSIX MATPUUYHOTO
cunre3a. JIHK u rensl. ['eHeTnyeckuii Koj, €ro CBONCTBA.
Tpanckpunius — marpudabiid cuaTe3 PHK. Tpaucnsius u e€ sTarsl.
Ycnosus 6uocunTtesa 6enka. Ctpoenue T-PHK u xomupoBanue
aMUHOKHCIIOT. Poitk pubocom B OMocuHTE3e Oelka

CamocTosTe/ibHas padoTa: 10

Pemenne 3a1a4 Ha onpezieeH e MociIea0BaTeIb-HOCTH aMUHOKHUCIIOT B
MOJIEKyJIe Oerka.

Pemenue 3a1a4 Ha onpeieieHIE MOCIEIOBATEIFHOCTA AMIHOKHUCIIOT B
MOJIeKyJIe Oellka B Ciiydae N3MEHEHHS MOCIIe0BATEIEHOCTH
nykieotunoB JJTHK

Tema 1.6. OcHOBHOE coiep:KaHne
PasMHO:keHHe OPTaHU3MOB. CaMocTosiTeJbHAas padoTa:
Bupychl — HekIieTOYHbIE (POPMBI )KU3HH U OOJIUTaTHBIE Mapa3UTHL. 10

CrtpoeHune NPOCTHIX U CI0KHBIX BUPYCOB, PETPOBHPYCOB,
Oakreprnodaros. XKXuznennsrit nukn JJHK-conepkammx Bupycos,
PHKconepxkammx Bupycos, 6aktepuodaros. BUY, renatur genopeka.

bakrepun. OOmast xapakrepuctuka. [lonstre mramMMm. Bupycsl u
OaKkTepHuu: CXOJCTBA U Pa3Inuus

CamocrosiTenbHasi padora: 10

Bupycuple wu OakrepuanbHble 3a0oneBaHus. OOIIME  MPUHIIHITHI
WCTIONIb30BaHMsl JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NMPUMEHEHHS
AHTUOMOTHUKOB.

HpCZLCTaBHeHI/IC YCTHBIX COO6H.ICHI/II>1 C Hp63€HTaHH6ﬁ, nOArOTOBJICHHBIX
o MePCUYHIO UICTOYHUKOB, PEKOMCHIOBAHHBIX MPECIIOAaBATCIICM

Uroro: 36




7. YHEBHO-METOUYECKOE U MATEPUAJIBHO-
7.1 TEXHUYECKOE OBECIHEYEHUE ITIPOT'PAMMBI YYEBHOI

JANCHUTTJIMHBbI
Oobs3aTe1bHAA TUTEpPaATYpa:
1. Aradonona 1.b., Kamenckuit A.A., CuBornaszos B.U. u np. /buonorus: 6a3oBblii
YPOBEHbD: yueOHMK I 00pa30BaTeIbHBIX OPraHU3alUN, PeaTU3yIOIINX

o0OpasoBarteNbHbIE TPOTPaMMBI CPETHETO TPO(ECCHOHATFHOTO 00pa3oBaHus; 1-¢ u3mnanue

Mockaa : Ilpocsemenue, 2023. — 273 ¢. — ISBN 978-5-09-107576-2. — TekcT
SJICKTPOHHBIA /| DyekTpoHHBIH pecypc I1mdpoBoit obpa3zoBarenbHol cpeapl CITO
PROFob6pazoBanwue ; [caiit]. —  URL: https://profspo.ru/books/139352
JlonoJiHUTEIbHASI JIUTEPATYypa:
2. Aradonosa U.b., CuBornazos B.U. /buosorus: 0a30Bblil ypOBEHb: MPAKTUKYM :
yaeOHOe 1mocobue, pa3pabOoTaHHOE B KOMIUICKTE C YUYCOHHMKOM JiJii 00pa30BaTelIbHBIX
OpraHU3aINH, peaNM3yIOITNX oOpa3oBaTenbHbIC IPOTPAMMBI CpeIHero
npodeccronansHoro 00pazoBanus. 1-e n3nanne Mocksa : [Ipocsemnienue, 2023. — C.110
— ISBN 978-5-09-111819-3. — TekcT : AJIEeKTPOHHBINH // DIEKTPOHHBIN pecypc
nudpooit obpazoparenpHoit cpeapl CIIO PROFo6OpazoBanue : [caiit]. — URL:
https://profspo.ru/books/139353 UnTepHET-pecypehI:

1. Poccwuiickas asekTpoHHast mikoJja https://resh.edu.ru/

2. Daexrpounslii pecypc PROFo6pa3zosanne https://profspo.ru/
7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Peanuzamus mporpamMmbl  0011e00pa3oBaTebHON yU4eOHOM TUCIUTIIMHBL «bHOTorus
OCYIIECTBISIETCS B YyYeOHOM KaOWMHETe MaTEeMaTHYeCKMX W ECTCCTBEHHOHAYYHBIX

JUCHUIUIMH B KOTOPOM €CTh BO3MOXHOCTh TPOBOJUTH 3aHATHS, TPYNIOBBIE U
WHJMBUAYaJIbHbIE KOHCYJIbTALMM, TEKYIIUH KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIUIO
KaK B TPAIUIIMOHHON (popMe, TaK U C MCIOJIH30BAHMEM MHTEPAKTUBHBIX TEXHOJIOTHI U
pa3IUYHBIX 00pa30BaTEIbLHBIX METO/IUK.
[lepeuenn 060py10BaHUS U OOBEKTOB JIJIsl IPOBECHUS 3aHATUMA:

*  Cron nnsa npenogaBaress — 1;

*  Cryn nnsa npenogasarens — 1;

*  Cromsl 151 CTyA€HTOB — 15;

*  Crynbs 11 CTyIeHTOB — 15;

* Jlocka kiaccHas — 1 mit.;

* MapkepHas qocka — 1 mir.;

*  Dkpan —1,

* Ilpoekrtop — 1;

* Ixkadsr — 2;

* Kowmnbrotepusiii cton — 1, i HoytOyk mim kommbroTep— 1 .

e PakoBuHa — 1 mr.


https://profspo.ru/books/139352
https://profspo.ru/books/139353
https://resh.edu.ru/
https://profspo.ru/
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* IIxadsl 1abopaTopHbIC — S IIT.
*  Muxkpockomn — 11 miT.
* Kamro3u - 2 mir.
* CpencrtBa nogkiaroueHus k MHTepHery

Hmerorcst Takoke ydeOHbIE ayIUTOPUU ISl CaMOCTOSTEIbHOM pabOThl, KAaOMHETHI AJis
MPOBEJCHUSI MPAKTUUECKUX 3aHSATUM, OCHAIICHHbIE OOOpYIOBaHUEM TEXHUYECKUMU
cpencTBamMu 0oOy4deHMs U MarepuanamMu, yuutbiBarommMmu TpeboBanua ®I'OC COO u
dI'OC CIIO.

[Tomenienuns: kKaOMHETOB yIOBIETBOPSIOT TpeOoBaHUSIM CaHUTAPHOIMHUIEMUOTIOTHYECKUX
npaBui u HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHo 000py0BaHHEM, B TOM
YHClie CIIEUATU3MPOBAaHHON yueOHOI MeOebIo U CpeICTBAMU OOYUEHHUS, TOCTATOYHBIMU
JUTS BBIIIOJTHEHUSI TPEOOBAHUN K YPOBHIO MTOJATOTOBKH OOYYArOITUXCS.

[Tpu npoBeieHNY 3aHITHI UCTIOIB3YETCS AIEKTPOHHBIN pecypc HUppOBOH
00pa3zoBaTenbHON Cpeibl «PROFob6pa3zoBanue» u 3JIEKTPOHHBIE
obOpazoBarenbHble pecypcbl Hayunoit 6uonuorexku Y.

JlocTyn K KOHTEHTY M Ce€pBHCaM Ha 3JIEKTPOHHOM pecypce LudpoBoi oOpa3oBaTeIbHON
cpeast CIIO PROFoOpazoBanue mnpeaocTaBisieTCs B COOTBETCTBHU C YCIOBUSAMH
noanucku JII'Y yepe3 nuuHbIil KAOUHET 00yJArOITUXCH.

JucnuninHa  peanu3yercss B TpaJulIUOHHOM  (opmare, ¢  HCHOJIb30BaHHEM
WHTEPAKTUBHBIX (POPM MpPOBEACHUSI YUCOHBIX 3aHATUN, B CHHXPOHHOM U aCUHXPOHHOM
pexume Ha oOpazoBaTenbHoU maatdopme CITO

PROFo0pa3zosanwue https://profspo.ru/.
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8. PEKOMEHAYEMAS JIMTEPATYPA

Jna cmyoenmoag:
OcHoBHasi iMTepaTypa:

1. Lubynesckuii, A.FO. buonorus. B 2 1. Tom 1. B 2 4. YacTs 1 | yueOHUK 1 MPaKTUKYM JJISI By30B
/ A. 1O. llub6ynesckuii, C. I'. MamonTOB. — Mocksa : M3parensctBo FOpaiit, 2023. — 297 c.—
(Beictiee o6pazoBanue). — ISBN 978-5-534-00118-1. — Tekct : 2JIeKTpOHHBIN //
OopasoBarenbhas miardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/452918 (nara
obpamenus: 18.07.2022).

2. buonorus : y4eOHMK M HPAaKTUKYM Ui CpeqHero mnpodeccuoHaabHoro odpasoBanus / B. H.
Apeirun [u ap.] ; nox penakuueit B. H. Apsiruna. — 2-e uzn. — Mocksa : U3nparensctBo FOpaiiT,
2023. — 378 c.— (IIpoeccnonansnoe obpazobanue). — ISBN 978-5-534-09603-3. — Tekcer :
anexkTpoHHeld  //  OOpasoBarenbHass — miarpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/489661 (mnara obparmienus: 18.07.2022).

3. Hapsun Y. [Ipoucxoxaenue Buaos ... CII6.: Hayka, 1991.

JlonoTHUTeILHAS JIUTEpaTypa:

1. buopasnooOpasue u oxpaHa IPUPOJIBI : yUeOHUK U NpakTuKyM a1 By30B / E. C. UBanos, A. C.

Uepnakona, B. A. Mapxkos, E. A. JlynanoB. — 2-e u3n., ucrp. u gor. — Mocksa : M3garenscTBo

HOpaiit, 2023. — 247 c. Tekct : anekTpoHHbIi // O6pa3oBarenbHas miatdopma FOpaiit [caiit].

— URL: https://urait.ru/bcode/475410.

Eroposa T.A., Kinynosa C.M., )Kuyxuna E.A, OcHoBsl 6notexHonoruu. M.: Axagemusi, 2005

Kemuna H.IO., be3pyuko H.B. buonorus B Tabnumax u cxemax. M.: @enukce, 2008.

4, Tlexos A.Il. Buomorus ¢ ocHoBamu 3xoi0ruu. M.: Jlans, 2005.

wmn

/lna npenooasameneit.
1. OO6 obpazoBanuu B Poccuiickoit denepanuu: dhenep. 3akon ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbHbix 3aKkoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-
@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCEHHBIMH
denepanbabiM 3akoHOM 0T 04.06.2014 No 145-03, B pen. Ot 03.07.2016, ¢ u3m. ot 19.12.2016)

2. Ilpukaz MunucrepcrBa obpazoBanust u Hayku PD ot 31 mexabps 2015 r. N 1578 "O
BHECEHUH U3MEHEHMH B (pe/iepalibHbII rocy1apCcTBEHHBIH 00pa30BaTeIbHbI CTAHIAPT CPETHETO OOILEr0
o0pa3oBaHus, yTBEPKICHHBIHN TpHKa3oM MuHuUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepannn
ot 17 mas 2012 1. N 413».

3. ®enepanbHbIii roCy1apCTBEHHBIN o0pa3oBaTeNbHbIN CTaHAapT CpEIHEro
npodeccuonanbHoro ob6pazoanuss (OPI'OC CIIO) mo cmenumansHocTH 20.02.01 «Oxonoruveckas
0€301acHOCTh TPUPOAHBIX KOMIUIEKCOBY,yTBEP)KICHHBIN MHpukazoM MuHHcTepcTBa 00pa3oBaHUS U
Hayku Poccuiickoii @eneparuu Ne 351 ot 18.04.2014;

4. TlpumepHas OCHOBHasi oOpa3zoBaTelbHas Iporpamma cpegHero ooOuiero oOpa3oBaHus,
0/100peHHas pernieHueM GeepabHOro yueOHO-METOINYECKOT0 00BEIMHEHHUS 110 00IIeMy 00pa30BaHUIO
(mpoTtokoa ot 28 utoHs 2016 1. Ne 2/16-3)

HNHuTepHeT-pecypcebl
JlocTym K 37eKTpoHHOM OubnmmnoTeku Ha http://elibrary.ru
HanmonanbHas anexTpoHHas 6ubnuoreka https://H36.pd/.
Buonorus kirerku.http://www.cellbiol.ru.
Angiosperm Phylogeny Website. http://www.mobot.org/MOBOT/Research/APweb/
Animal Diversity Web http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general_virology.htm General Virology.
http://www.marietta.edu/~mcshaffd/invert .Invertebrate Zoology.
http://www.microbes.info .Microbiology Information.
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http://www.marietta.edu/~mcshaffd/invert/
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9. Wikipedia http://wikipedia.org

10. https://sbio .info (Bcst 6uosnorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OHOIHOTEKA).

11. http://window.edu.ru (EmuHoe okHO AOCTyma K oOpa3oBaTeiabHBIM pecypcam HHTepHeTa 1O
OMOJIOTHH).

12. http://window.edu.ru/catalog/resources/biologiya-test?p _nr=50. (Tect ayist aOUTYpHEHTOB 10 BCEMY
IIKOJIbHOMY KYPCY OHOJIOTHH )

13. (buomorus as mKoJabHUKOB. KpaTkasi, KOMIIaKTHAsl, HO JOCTaTOYHO MOAPOOHast HH(POPMAIUs 10
paznenam: «OOmas ouonorusy», «boranukay, «3oosorus»,«HemaoBeky).https://www.google.ru/search?
client=opera&gq=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF-8&0e=UTF-8
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