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PaGouass mnporpamma  oO1ieoOpa3oBaTeIbHOM y4eOHOM JTUCITUTIIIUHBI
buonorusipazpaborana Ha OCHOBE denepanbHOTO roCyIapCTBEHHOTO
o0pa30oBaTenbLHOTO CTaHAapTa cpeaHero oodmero obpazoBanusa (mamee OI'OC
COO (mpuka3z Munoopnayku P® ot 17 mas 2012 roga Ne 413 ¢ u3MeHEHUSIMU OT
12 aBrycra 2022 r. npuka3 Munnpocsemenus Poccun Ne732,@enepanbHoit
o0pa3oBaTeIbHON MPOTpaMMBl  CPEIHETO0 O00mmero oOpa3oBaHUS MpuKa3
Munnpocsemennss Poccun  Ne 1014 or  23.11.2022 r.,denepaibHOrO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA MO CHEHUATBHOCTH CPETHETO
po¢heCCUOHAIBHOTO oOpazoBanus (manee — OI'OC CIIO)  49.02.01
duznyeckas KyJbTypa npuka3 Munnpocsemenuss Poccuu ot 11 HOs6ps 2022
roja Ne 968,denepanbHoit pabodeil mporpaMMbl cpeHero ooiero oopa3oBaHus
buosnoruss , paspaborannoit @OI'BHY MHWHctutyr crpareruu pa3BUTHUA
oOpa3zoBaHuUs

Opranuzanusi—pazpadotuuk: ['BIIOY «Cypakckuil megarorudeckuii KoJieaK uM.
A.C.Ilymkuna»

Pa3zpaboTuuk:

Kupoyxosa I'.B., mnpenomaBareinb ectecTBeHHbIX gucuuiuiiH [BIIOY
«Cypaxckuii neparorndecknii komiemx uM.A.C. [Iymkuna»

PexomennoBana meroaunueckum coBeToM ['BIIOY «Cypaxckuiil nemarorndeckuii
koiutek UM.A.C. [Tymkuna»

[Tpotokon Ne 1 ot «31» aBrycra 2023 ropa
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Pabouas mporpamma no yueOHOMy npenmery «buonorus» (mpeaMerHas o0JacTh
«EcrecTBeHHO-HayuHble MpEIMEThD») (Jajee COOTBETCTBEHHO — Mporpamma Iio
OroJoruM, OWOJIOTHS) BKIIIOYAET TMOSICHUTENIbHYIO 3allUCKY, COJEp:KaHHe OOy4deHMs,
IUTAHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOTPaMMbl IO OHOJIOTHH, TEMaTHYECKOe
wianupoBanue. I[losicHuTenbHas 3amucKa OoTpakaeT oOIIMe LEeNH W 3aJaud U3YUYeHHs
OMONOTHH, XapaKTePUCTHKY IICUXOJOTHYECKHX MPENNOChUIOK K €€ H3yYeHUIo
00y4JaromuMuUcs, MECTO B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOAbI K O0TOOpY
COJIepKaHus, K ONPEACNICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

CopepxaHue OOydY€HHS PACKPBIBAET  COJEp)KATENIbHbIE JIMHUU, KOTOpbIE
npearaTcs Ay 00S3aTeNIbHOTO M3YUYEHHUS B Ka)XJIO0M Kjacce Ha YpOBHE CPEIHETO
obmiero obpazoBanusi. CojnepkaHre OOy4EeHHs] PAacCKpBIBACT COJIep KaTelIbHbIE JIMHUM,
KOTOpBIE MpEaaraloTcs s 00A3aTeIbHOrO M3yYeHUs B KaXKJIOM KJacce Ha YpPOBHE
cpeaHero oOmero o0pazoBaHMs, NPOPECCHOHATBPHO OPUEHTUPOBAHHOE COJEp)KaHHE

BBIICJICHO XUPHBIM KYpPCHBOM.



HHaHI/IpyeMBIG peE3yIbTaTbl OCBOCHHA IIPOrpaMMbl 11O OMOJIOTUHM BKJIIOYAIOT
JIMYHOCTHBIC, MCTAIIPCAMCTHBIC PC3YyJIbTAThI 34 BCChb IICPHUOI 06y‘1€HI/IH Ha YPOBHC

CPCOHCTO O6HIGFO 06p3.30BaHI/IH, a TAKKC MMPECAMCTHBIC JOCTHIKCHUA 06yanOHICFOC}I.



IIpu pa3paboTke mnporpaMMmbl IO OHOJOTMHM TEOPETUYECKYHD OCHOBY JUIS
ONpENCIICHUST TOJXO0J0B K (OPMHPOBAHHUIO COACpKaHUS YydeOHOro IpeaMera
«buonorusiy  cocraBwiIM:  KOHUeNTyanbHble  nojoxkenus PIroC  COO o
B3aMMOOOYCIIOBJICHHOCTH I1eJIeH, CoJiepKaHus, pe3yIbTaTOB O0y4YeHHUsI U TPEOOBAaHUM K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHHUS OO0 OOIMX NEIsAX W MPUHIMUNAX,
XapaKTEPHU3YIONTNX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO OOIIEero oopa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O cielupuKe OHONIOTHH, € 3HaYCHUH
B TIO3HAHUU >KUBOM TIPUPOJBI M OOECIEUEHUM CYIIECTBOBAHUS YEJIOBEYECKOIO
obmiectBa. CorjacHO Ha3BaHHBIM IIOJIOKCHUSM OIpEIeeHbl OCHOBHBIE (DYHKITUU
nporpaMMmbl 1o Ouojorun W e€ crpykrypa. Ilporpamma 1o Ouosioruu 1aér
MpEACTaBICHUE O IEsAX, 00 0OmIel cTpaTeruu OOy4YeHHUs, BOCIHUTAHUS U Pa3BUTHUA
oOyuarommxcsi  cpeacTBamMu  yuyeOHoro  mpeamera  «buonorus», — omnpenenser
00s13aTeNIbHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYPY, paclpeesicHue Mo pasaeaam
U TeMaM, PEKOMEHIYyEMYIO MOCIeI0BATEILHOCTh U3YUYEHUs] y4EOHOro marepuana c
y4ETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTHKHM 00pa30BaTEIbLHOIO
mpoiiecca, BO3PACTHBIX OCOOEHHOCTEW oOydaronuxcs. B mporpamme mo Ouoioruu
TaKXe YUUTBHIBAIOTCS TPEOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM, METAIIPEAMETHBIM H
NpEeAMETHBIM pe3yjbTaTaM OO0ydeHHs: B (DOPMHPOBAHUU OCHOBHBIX BHUJOB Y4€OHO-
MO3HABATENILHON JIeSITEIbHOCTH/YUEOHBIX JEUCTBUN OOYYAIOIIUXCS IO OCBOCHHIO
colepxaHusi OHoJIoTUYecKoro oOpaszoBaHusi. B mporpamme mo Owuonorum (10-11
KJIacChl, 0a30BbI YpOBEHb) pEaTU30BaH MNPUHIIUIT TPEEMCTBEHHOCTH B H3yYCHUU

Ouosnoruu, 6aroiapsi Y4emy B Het



HOACHUMTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO TMpeaMmera
«buosorus»  cocTaBWIM:  KOHIENTyajdbHble  nosiokenuss ®I'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, COAepKaHus, pe3yIbTaTOB 00yUeHUs U TpeOOBaHUMN K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOXKEHHUSI 00 OOIMIMX WEeNsIX M MNPUHIIMIAX,
XapaKTEPHU3YIONTNX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO OOIIEero oopa3oBaHUs
B Poccuiickoit deneparuu, a Takke MOJOXKEHHUS O crielupuke OMOJIOTUH, €€ 3HaYCHUU
B TIO3HAHWUU JKUBOM TPHUPOABI M OOECIEUYCHHHM CYIIECTBOBAHHUS YEJIOBEUYECKOTO
oOmectBa. CoOriacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEJEICHbl OCHOBHBIE (DYHKIIUU
MIPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosiornu naéT TpeAcTaBICHUE O LENsIX, 00 00Iiell crpareruu
00y4eHMs, BOCIIUTAHUS W Pa3BUTHUS OOYYaIOIIMUXCS CPEACTBAMHU y4eOHOro Mpeamera
«buonorusy, ompenenseT o0s3aTENIbHOE NPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYpY,
pacmpeneneHde 1O paslesiaM U TeMaM, PEKOMEHAYEMYI0 MOCJIeI0BaTeIbHOCTD
U3y4YeHHUs yuyeOHOro Marepuaia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKM  OOpa3oBaTEIbHOTO  TPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJarnmxcs.

B nporpamme 1o OHONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3yJbTaTaM OOydeHus B
GbopMHpPOBaHUN OCHOBHBIX BHUIOB Y4Y€OHO-TIO3HABATEIBHON JEATEIHHOCTU/YICOHBIX
JEUCTBUN 00YYAIONUXCS IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOTO 00pa3oBaHMUsI.

B nporpamme mno Owomoruum (1 kypc, CIIO) peanu3oBaH HPUHIUI
MIPEEMCTBEHHOCTH B M3yYE€HUU OWOJIOTHH, Ojarojapsi 4yemMy B HEHUIPOCMAaTpUBACTCS
HaIpaBJICHHOCTh HAa Pa3BUTHUE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHMEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUN JIMYHOCTH, DKOJOTHYECKOIO
MBIIJICHUS, TPEJCTABICHUN O 3J0POBOM 00pa3e *KU3HU U OCPEeKHBIM OTHOIICHHEM K
OKpYy>Karolen npupoaHoit cpeze. [loaTomy Hapsiay ¢ uzydeHueM oOHIEOMOTOTUYECKUX
TEOpUH, a TaKKe 3HAHUM O CTPOCHHM >KUBBIX CUCTEM PA3HOr0 paHra M CYIIHOCTH

OCHOBHBIX HPOTCKAKOIINX B HUX IPOLHCCCOB B IIPOrpaMmc I10 OMOJIOruH YACICHO



BHUMAaHHE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUN B TTOBCEAHEBHOM KU3HU JIJIS1 PEIICHUS
OPUKIAJAHBIX 3a/7a4, B TOM 4YHCJE: NPO(HIAKTUKA HACJIEICTBEHHBIX 3a00JeBaHUMN
YeJIoBeKa, MEIUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS SKOJOTHYECKH
1[€JI€CO00Pa3HOr0 TOBEACHUS B OKPY’KAIOIIEH MNPUPOJHON Ccpele, aHalu3a BIMSHUS
XO03SMCTBEHHON JIEATEILHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOIHBIX U MCKYCCTBEHHBIX
IKOCHCTEM. Y CUJICHME BHUMAHUS K MPUKJIATHONW HAMpPaBIEHHOCTH Y4eOHOTO MpeaMera
«buonorus» MPOAUKTOBAHO HEOOXOJUMOCTBHIO OOECIEUEHHS YCIOBUU ISl PEIICHUS
OJIHOM W3 aKTyaJbHBIX 3aJad IIKOJBHOIO OMOJIOTMYECKOro oOpa3oBaHHs, KOTOpas
npeanosiaraer (GoOpMUPOBaHHE y OOYYAIOIIUXCS CHOCOOHOCTH aJanTHUPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oomero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OH
obecrieunBaeT (GOpMHUpPOBAHUE Yy OOYUYaIOIIUXCS MPEICTABICHUNH O HAyYHOM KapTHUHE
MHUpa, paclidpser W 0000IIaeT 3HAHUS O JKUBOM MpUpone, €€ OTIUYUTEIBHBIX
pU3HAKaX — YPOBHEBOW OpraHU3aIlMU W SBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB >KMBOUW MpuUpobl, GOpMHUPOBaHUS (PYHKIIMOHAIBHOW T'PAMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30macHOro oopasza >KM3HH, HKOJOTMYECKOTO0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIIIEHUS K )KUBOU MIPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHWe OWOIOTHS MMEET TakKe MJIsi PENICHUS BOCIHMTATEIBHBIX U
pa3BUBAIOIIUX 3a7ad CpeAHEro oOIero oOpa3oBaHUsl, COIUATM3AIMU O0yUYarOIIUXCS.
N3yuenue Ouosoruu obecrneunBaeT ycloBUs s (OPMHUPOBAHUS WHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAITMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIOCOOCTBYET WHTErpalid OWOJIOTHYECKUX 3HAHUU C TPEACTABICHHUSIMHU U3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Hazpanubie
MIOJIOKEHUST O TpeIHa3HAaYeHUH y4eOHOTo mpenMera «bHoNorusy) COCTaBUIM OCHOBY
JUISL  OTIpeNIe]ICHUs] TOAXOAOB K OTOOPY W CTPYKTYPHUPOBAHHUIO €r0 COJEpKaHUS,
MPEJICTABICHHOTO B IpOrpaMMe 10 OMOJIOTHH.

Ot6op conepxkanuss ydeOHOro mnpenmera «buonorus» Ha ©6a30BOM ypOBHE
OCYIIECTBIIEH C MO3ULUN KyJIbTYPOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPBHIM
oOyyarouqyecss  JODKHBI ~ OCBOMTh  3HAHWA W yMEHUS, 3HAYUMble  JUIS

(bopMHUPOBAHUSOOIICH KYJIbTYphI, OTIPEICISIIONTNE aICKBATHOE MOBEIACHUE YEIOBEKA B



OKpY>Kalollle MPUPOJHON cpefe, BOCTpEOOBaHHbIE B IMOBCEIHEBHOM JKM3HU U
npakTUYecKkor nesreabHocTH. Ocoboe MecTo B 3TOM CHCTeME 3HAaHMA 3aHUMAIOT
AJIEMEHTHI COACPIKaHUs, KOTOPBIC CITy>KaT OCHOBOM 111 ()OPMHUPOBAHUS MPEICTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa W LEHHOCTHBIX OPUEHTALMSIX
JMYHOCTH, CIOCOOCTBYIONTUX TYMaHU3AIMHA ONOJIOTHYECKOTO 00pa30BaHMUS.

CtpyKTypupOBaHHE COJIEpkKaHUsI Y4eOHOro MaTepuaia B MporpaMme Mo OHOJIOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aiuud W SBojionuu. B
COOTBETCTBUM C O3TUM B CTPYKType yueOHOro mnpenmera «buosiorus» BbIJCICHbI
CIEAYIOUIME COJEpKATEIbHbIe JUHUU: «bHojorus Kak Hayka. MeTOIbl HAy4HOIO
no3HaHus», «Knetka kak Ouosioruyeckas cucrema», «OpraHu3Mm Kak OuoJorhueckas
cucrteMay, «CucremMa U MHOroo0Opasue OpPraHMYECKOro MHpay», «IBOJIOLUUS KUBOU
NPUPOJIB», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

[enb n3ydyenus yueOHoro npeamera «buonaorus» Ha 6a30BOM ypOBHE — OBJIJICHHUE
0o0yJarommMMuCss 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHU3allud >KUBBIX
CHUCTEM pa3HOro paHra W NPUOOPETEHHE YMEHUU HCIOJIb30BaTh ATH 3HAHUS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIIIEHUU OOBEKTOB KUBOM IPUPOIBI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIeM.

JlocTrxeHue 1eau u3ydeHus yueOHoro npeamera «buosorusy Ha 6a30BOM ypOBHE
o0ecreunBaeTcst pelnieHuEM CIIeIYIONNX 3a1a4:

OCBOEHHE OOYYaIOIUMHCS CUCTEMbI 3HAHUU O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3ax, MpaBWIax, CIyXallluX OCHOBOW Jid
dbopMupoBaHUs TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJax
HAy4YHOTO I[I03HAHUSA, CTPOCHHUM, MHOTOOOpPAa3WU M OCOOCHHOCTSX JKHMBBIX CHCTEM
pPa3HOr0 YpPOBHS  OpraHu3allMd, BBIJAIOIIMXCS  OTKPBITUSIX H  COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopmupoBaHUe Yy OOYYalOIIMXCS IMO3HABATENIBHBIX, WHTEIUICKTyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MIPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B OUOJIOTHU
Hay4YHBIX B3IJIS0B, UAEH U MOJIXOJOB K M3YUYEHHUIO KUBBIX CHUCTEM PA3HOIO YPOBHS

OpraHu3alluy;



CTaHOBJICHHE Y O0y4aroumxcs oO0Iel KyJabTyphl, (PyHKIIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHMM OOBSICHATH U OLECHUBATh SIBICHHUSI OKPYKAIOLIErO0 MHpa >KUBOH
IPUPOABI HA OCHOBAHUM 3HAHUI U OIBITA, IOJYYEHHBIX PU U3YYEHUU OHOJIOTHH;

(¢opMupoBaHue y  oOyyaroluxcs YMEHUH  WUIIOCTPUPOBaTh  3HAUECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTM IIO3HAHMUSI YEJIOBEKOM >KHBOM
IPUPOABI, HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K HEW, COOMIOAEHUS STUYECKUX
HOPM TIpU NPOBEACHUM OHOJIOTUYECKUX HCCIIEOBAaHUM; OCO3HAHHE LIEHHOCTU
OMOJIOTMUECKUX 3HAHUW 711 TOBBIIIEHUS YPOBHS 3KOJOTHYECKON KyNbTYpbl, UIf
(bOopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHMW M YMEHUN B IOBCEIHEBHOM >XU3HU IUIs
OLICHKU IMOCJIEICTBUI CBOEW NEATENbHOCTH MO OTHOIIECHHUIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHWE Mep NPO(UIAKTUKU
3a0oneBanuil. B cucreme cpeanero obmiero oopasoBanus «buonorus», nyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSA 0053aTE€NbHBIM YUYE€OHBIM MPEIMETOM, BXOJAIIMM B COCTaB
npeaMeTHon o6sacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

OO6iee Ynciio YacoB, PEKOMEHI0BaHHBIX JIJIsl U3yueHus ouosioruu — 103 ygaca.



COAEPKXAHUE OBYUEHUSA

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OWoOJOTHsI — KOMIUIGKCHas Hayka. Kparkas wucTtopusi pa3BUTHS
ouonoruu. buosornueckue Hayku U U3ydaeMble UMM MpoOJemMbl. DyHIaMEHTAIbHBIE,
MIPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC NCCIIEAOBAHMS B OMOJIOTHH.

CBs13p OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMU M JIPYTUMH €CTECTBEHHBIMH
Haykamu, Guiocodueil, 3TUKOW, SCTETUKOW U TMpaBoOM. 3HAUYCHHE OWOJIOTHH B
(OpMHpPOBaHWN COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTuHbl Mmupa. IIpodeccun,
CBA3aHHbIE C Owuosoruedd. 3HayeHUE OHOJIOTMM B MPAKTUYECKOW JIESITEIIbHOCTH
YeJI0BEKA: MEAUIMHE, CETbCKOM XO35MCTBE, NPOMBILIJIEHHOCTH, OXPaHE MPUPOIBIL.

Jlemoncmpayuu.

[Toptpetrsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, I.
Mennens, H.K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuyer u cxemvr: «CBsI3b OWOJOTHUM C JpyrMMU Haykamm», «Cucrema
OMOJOTUYECKUX HAYK)

Tema 2. 7KuBble cucTEeMbI U UX U3yYEHHUE

XKusble cuctempl (OMOCHCTEMBI) Kak TpeaMeT Hu3ydeHus Ouosioruu. OTiaudue
XKUBBIX CHCTEM OT Heopranudeckol mnpuponabl. CBoiicTBa OHOCHCTEM H HX
pasHooOpa3ue. YPOBHM OpraHu3alud OHOCUCTEM: MOJICKYJISPHBINA, KIETOYHBIMH,
TKAHEBBIH, OpTraHU3MEHHBIM, MOIYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoneHOTHUECKUH ), OMOChHEPHBIA.

Jlemoncmpayuu:

Tabmuibl u cxembl: «OCHOBHBIE MIPU3HAKYU KU3HUY, « YPOBHU OPraHU3AIUN YKUBOU
PUPOJIBI».

Obopyoosanue.: moaenb Mmoiekybl JJHK.

Tema 3. XumMuuyeckuii COCTaB M CTPOEHHE KJICTKH

XUMHYECKUM COCTaB  KJIETKA. XHUMHUYECKHE DJIEMEHTBI: MAaKPODJIEMEHTHI,
MUKPO3JIEMEHThI. Bosia 1 MuHEpaibHbIe BEIIECTBRA.

@yHKIMHU BOABI 1 MUHEPAJIbHBIX BELIEeCTB B KieTke. [lonaepxanue 0CMOTUYECKOTO

OasaHca.



benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnMBble W 3aMEHUMbIE AMHUHOKHUCIOTBL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI OEJIKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornueckue pyHKIUN OCIIKOB.

@depMeHThl — Ouonoruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIH
HEHTp, cyocTpaTHas cneuuduunoctsb. Kodepmentsl. Butamunsl. Otnuuus GepmMeHTOB
OT HEOPTraHUYECKUX KaTaJIn3aTOPOB.

YraeBoasl: MoHOcaxapuabl (T0K03a, pubo3a W JAe30Kcupub03a), Aucaxapujibl
(caxapo3a, JakTo3a) M  IoJucaxapuabl  (Kpaxmaj, TJUKOT€H, LEJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl: Tpurauuepuabl, Gpochonunubl, crepouasl. I'uapodunbHo-ruapodoOHbIE
cBoiictBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTJIEBOJIOB, OEIKOB HU
JUNUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie xkucnorel: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u ¢pynkuuu PHK. Bunsr PHK. AT®:
CTpPOEHUE U (DYHKIIUHU.

[uTosorus — Hayka o kietke. Kierounas teopust — npuMep B3aUMOJCUCTBUS UIEU
¥ (haKTOB B HAYYHOM MO3HAHUHU. METO/bl U3yUEHUs KIIETKH.

Knerka kak nenoctHas »kuBas cucrema. OOmMe NPU3HAKU KIETOK: 3aMKHYyTas
HapykHas mMeMOpana, mosiekysbl JJHK kak renerudeckuil anmapar, cucTeMa CHHTE3a
oenka.

Tunsl KIeTOK: syKapuoTHueckas M mnpokapuoTuueckas. OCOOEHHOCTH CTPOCHHS
nmpokapuoTudeckol kietku. Kinetounas crenka 6akrepuii. CTpoeHHE 2yKapHOTUIECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAasl CTEHKAa, TIJIMKOKAJIUKC, HX
¢bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U ¢GyHKuuu. [luTomnasma u eé
opranousibl. OmHoMmemOpanHble opraHounbl kjetku: OIIC, ammapar [onbmxu,
an30combl.  [lolyaBTOHOMHBIE  OpPraHOMAbl  KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.

[IpoucxoxaeHne MHUTOXOHApUN © 1uactua. Buael mmactua. HememOpaHHBIC



OpraHOMIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTpP, LIEHTPUOJIU, PECHUUKH, KTYTHUKH.
QYyHKIHMHA OPraHOUAOB KJIETKH. BKiIroueHusl.

SAnpo — peryasTopHblii ueHTp kieTkd. CTpoeHHe sjapa: siiepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIETKE.

Lemoncmpayuu:llopmpemsi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P.
Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Juacpammer: «PacripefieneHue XMMHYECKHUX DJIEMEHTOB B HEXHBOW MPUPOAE,
«Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBON IIPUPOIEY.

Tabnuyvr u cxemwr: «llepmoguueckass TabIUMUAa XUMHUYECKHUX 3JIEMEHTOBY,
«CTtpoeHne MoJeKysbl BoAbD», «buocunrte3 Oenka», «CTpoeHHE MOJEKYJbl OelaKay,
«Ctpoenue Qepmenta», «Hyxnennossle kucinotel. JIHK», «CtpoeHue MoieKyJisl
AT®», «CrpoeHue >3yKapHOTHYECKOM KIETKW», «CTpOeHue >KUBOTHOW KIIETKUY,
«CTpoeHue pacTUTENbHOW KIETKH», «CTpoeHHue MNPOKapUOTHYECKOM KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIIeBOAbDY, «JIumuasn.

Obopyodosanue:  CBETOBOM  MHMKPOCKON, OOOpyAOBaHWE JUIsl  MPOBEJEHUS
HAONIOACHUM, UW3MEpPEHM, DSKCIEPUMEHTOB, MHKpOIpenapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

Jlabopamophvie u npakmuueckue pabomuwl:

Jlaboparopnas padota Ne 1. «M3ydueHue cTpoeHus: KIETOK PacTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEH.

Tema 4. ’KusHeaesiTeJIbHOCTH KJICTKHU

OOmeH BemiecTB, Wi MeTa0OIM3M. AcCUMWIIAIUSA (TJIACTHYECKUH OOMEH) W
JTUCCUMUTISIINSA  (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M HSHEPrUd B TOHUMAaHUU
Merabonmm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM u TereporpodHbii. Pomb
dbepMeHTOB B OOMEHE BEILIECTB W NPEBPALICHUM HSHEPrud B KieTke. POTOCHUHTE3.
CeeroBast u TeMHOBas (a3pl porocuHTe3a. Peakiuu @orocunTeza. DPGHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue GOTOCHUHTE3A ISl KU3HU Ha 3emuie. BiausHue ycioBuil cpezsl
Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCUHTE3UPYIOMre OakTeprun. 3HAUCHUEe XEMOCUHTE3a IS )KU3HU Ha



3emuie. DHepreTuyeckuii oOMeH B KieTKe. PacuieruieHue BeleCTB, BBIICICHUE U
aKKyMYJUPOBAHHE SHEPIHUM B KJIETKE. DTambl YHEPreTHYecKoro oomeHa. [mkonms.
bpoxenne u ero Bumel. KucaopogHoe OKuciaeHue, WM KIETOYHOE JbIXAHME.
OxucnurensHoe (ochopmnupoBanue. IPHEKTUBHOCT IHEPrEeTHUECKOT0 OOMEHa.
Peakiun matpuyHoro cunres3a. ['enetnueckas uHbpopmanus u JHK. Peamuzarms
TeHeTUYECKOM uWH(pOpMalMu B KIETKe. [eHeTHueckuid KOJI ¢ €ro CBOMWCTBA.
Tpanckpunims — marpuunbiii cuate3 PHK. Tpancnauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiuu. KogupoBanue amuHOKHCIOT. Pons pubocom B OuocuHTE3e Oelnka.
Hexnerounsie ¢opmbl ku3Hu — Bupychl. Hctopus otkpeitus BupycoB (J.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUSI U )KM3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTeHmii, >KMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIM/la. OGpaTHas TpaHCKpUTIIIHUA,
peBeprasza u uHrerpasa. Ilpogunakmuka pacnpocmpanenus eupycHuvix 3a001€6aHUIL
6 HAYAIbHOU WKOoJIe.

Jlemoncmpayuu:llopmpemsr: H.K. Konbsuos, [[.1. NBanosckuii, K.A. Tumupszes.
Tabnuyvst u cxemvi: «Tunbl nuTanusy», «MeTtabomuzmy, «MUTOXOHIPUSY,
«DHepreTuyeckuit oOMeH», «Xioporact», «®PorocunTedy, «Crtpoenue JIHK»,
«CtpoeHne u (yHKUMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «l'eHeTHYeCKHil KoIy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbIM 1Mk Bupyca CIIN/a,
oakTepuodaray, «Perukarus JTHK.

Obopydosanue: wonenu-ammiukanuu «Yasoenue JIHK wu  Tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKN», Moaelb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHblil UK, WU KU3HEHHBIA UK KiIeTKu. MHTepdaza u mutos. [Ipoueccsl,
nporekatonue B uHTepdasze. Pernmkanusa — peaknust matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHBIN
XpOMOCOMHBIE Habopbl. XpomaTuabl. lluTomornueckre OCHOBBI PA3MHOXKEHUS U
VH/IMBUIyaJIbHOTO PA3BUTHUSL OPTAaHU3MOB.

Jlenenue knetku — Muto3. Craguu muto3a. IIpomeccel, npoucxoasume Ha pa3HbIX

CcTaauaX MUTO3a. bHOJIOrHUeCcKUil CMBICII MUTO3A.



[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

dopMBl pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe W mojioBoe. Buawsl Oecronoro
pPa3MHOXXEHUS:  JeJICHUE HaJBOE, [OYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHHE, BETeTaTUBHOE pa3MHOXKEHHE. VCKYyCCTBEHHOE KJIOHUPOBAHHUE
OpraHu3MOB, €r0 3HaueHue Mg ceiekuuu. [lonoBoe pasMHOXKEHHE, €r0 OTIUYUS OT
0ecrnoJoro.

Meito3. Cramum Meiio3a. IIporiecchl, NpOUCXOIAIIME HA CTaauaX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICT W 3HAaYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJIOBBIX KIETOK Yy KMBOTHBIX. [losioBbIe
JKEJIe3bl: CEMCHHUKU U siMYHUKU. OOpa3oBaHUE W Pa3BUTUE MOJOBBIX KJIETOK — TaMeT
(cmepmaTto3ou, SHUIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U cnepMaro3ouaoB. OmiogorBopenue. [laprenorenes. MuauBuayansHOe
pa3BUTHE (OHTOTEHE3).

OMOpuoHalIbHOE pa3BUTHE (IMOpHUOTEHE3). ITarbl YMOPHOHAIBHOTO PA3BUTHS Y
MTO3BOHOYHBIX KUBOTHBIX: IpoOJieHue, racTpyJisius, OpraHOreHes.
[TocTomOproHanbHOE pa3BUTHE. THIIBI MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPSMOE,
HermpsiMoe (IMYMHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHuW3MoOB, (DAKTOPHI,
CITIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHHU,
CTaJIuy Pa3BUTHSL.

Jlemoncmpayuu:

Tabnuyvr u  cxemvl: «DOpPMBI  pPa3MHOXKEHHSI OpPTaHU3MOBY»,  «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHHUE PACTCHUIN,
«Jlenmenne kneTku 6akTepuin», « CTpOSHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBD,
«Knerounbsii ki, «Pemmukanus [JHK», «Mutos», «Meio3y», «lIpsimoe u Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIOIMIMX U YeoBeKka», «OCHOBHBIE CTaJIUU
OHTOTEHE3a».

Obopyoosanue: MMKPOCKOTI, MUKpOIpEnapaThl «CnepmMato30uasl

MJICKOIIATAIOWIETO», «SiuekneTka wiekonutaromero», «KapruokuHes B KieTkax



KOpELIKa JyKa», MarHuTHas Mozenb-anmukanus «/lenenne knetkw», moxaens JIHK,
Moiesib MeTadazHOi XPOMOCOMBI.

Tema 6. HacsieACTBEHHOCTh M MI3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. VMcropus pas3Buths reHeTUKU. Posb murTosnoruu u
YMOPHOJIOTUN B CTAHOBJICHUH T'eHETUKH. BKiag pocCHilcKuX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHUKUA. METOIbl TEHETHUKU (THUOPHUIOIOTHYCCKUN, ITUTOTCHETHYCCKHUH,
MOJIEKYJIIpHO-TeHeTndYeckuii). OCHOBHBIE TEeHETHYeCKue TMoHATHUs. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMAasl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJEeOBaHUs NPHU3HAKOB, YCTaHOBIEHHbIE [. MeHaenem.
MonorubpumHoe CKpelrMBaHue. 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aAKOH PaCUICIUICHUS MTPU3HAKOB. [ NMIOTE3a YUCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JquruOpuaHoe CKpellMBaHUe. 3aKOH HE3aBUCHMOIO HACJIEJOBAaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUA. AHAIU3UPYIOIIEE
ckpeuuBanue. lcnonb30BaHWE AaHAMM3UPYIOLWIETO CKPELIMBAHUS I OIpPEICIICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HAaCJIEJOBAaHUIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnona. XpoOMOCOMHOE ONpeAesieHuEe TMoja. AYTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['oMorameTrHole W rereporaMeTHele opranu3mel. HacnenoBanue
IIPU3HAKOB, CLIEMIJIEHHBIX C ITOJIOM.

N3menunBOCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHasA. Poiib
cpenbl B HEHACIEJCTBEHHOM W3MEHYMBOCTH. XAapaKTEPUCTHKA MOAU(PUKALMOHHON
W3MEHUMBOCTH. BapuanvoHHBIM psii W BapuauuoHHas KpuBas. Hopma peakiuu
npu3Haka. KoJMYecTBEHHbIE M KAYECTBEHHBIC MPU3HAKA W WX HOPMa pEaKIUu.
CaoiicTBa MO (PUKAITMOHHON U3MEHUUBOCTH.

HacnenctBennas, wWiM  TEHOTHUIUYECKAas, W3MEHYUBOCTh. KomOuHaTHBHAS
M3MEHYHUBOCTh. Mel03 U MOJI0BOM MPoliecC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.

MyrtaunonHass u3MeHUYMBOCTh. Kiaccuukanus MyTanuii: reHHbIE, XPOMOCOMHEIE,



reHoMHble. Yactora U npuuuHbBl MyTanui. MyTtareHHele  QakTopbl. 3aKOH
FOMOJIOTHYECKAX PSAOB B  HAclIeACTBEHHOW u3MeHunBoctn H.M. Bauioga.
BuesnepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka venoBeka. Kaprorun denoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA!
TEeHEAIOTUYECKUN, OJIM3HEIIOBBIN, IUTOTEHETUYECKUN, OMOXUMHYECKUN, MOJEKYIISIPHO-
TEHETUYECKUH. CoBpemeHHOE Ompe/ieICHUE TE€HOTHUNA! MMOJTHOT€HOMHOE
CEKBCHHpPOBAHWE, TE€HOTUIIMPOBAHWE, B TOM uHcie ¢ nomomplo IIIP-ananusza.
HacnencrBennele  3a0oJieBaHMSI  dYelOBEKa: TIeHHBIE  OoJyie3sHHM, ©Oone3HHM ¢
HACJIEICTBEHHOMMPEIPACTIONOKEHHOCThIO, XPOMOCOMHBIE OosiesHu. ComaTH4ecKue u
reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpMHIUIBI 310poBOro o0Opasa >KH3HHU,
JUArHOCTUKH, MNPOPUIAKTUKH W JIEUEHUA TEeHETHYecKuX OosiesHed. Menuko-
F€HETUYECKOE  KOHCYJIbTUPOBAaHWE.  3HAYEHUE  MEIUIMHCKOW  TIE€HETUKU B
NpEeNOTBpPAllleHU M JICYEHWHM TEHETHYEeCKUX 3a0oJjieBaHMil  uenoBeka.Omoop
cooeprcanua mamepuana «I'enemuxa 014 MaAaOWUX WKOJTbHUKOGY.

Lemoncmpayuu: [lopmpemuwi:

I Mengens, T. Mopran, I'. ne ®puz, C.C. YerBepuxo, H.B. Tumodeen-
PecoBckuii, H.M. BaBuios.

Tabnuyer u cxemovl. «MOHOTHOPUAHOE CKPENIMBAHUE W €ro IMTOTCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro IMUTOTCHETHYECKash OCHOBa», «3aKOH YHCTOTHI
rameT», «JluruOpuaHoe ckpemuBanue», «lluTomornueckre OCHOBBI JUTHOPUIHOTO
CKpeuBanusy, «Mehos», «B3auMoneicTBUE aUIeNIbHBIX TE€HOB», «l'eHeTmyeckue
KapThl pPACTEHUM, KUBOTHBIX M 4YeJoBeKa», «l'eHeTuka moia», «3aKOHOMEPHOCTH
HAaCIIEIOBAaHUsI, CLICTUICHHOTO C MOJ0M», «KapuoTHUIlbl YeoBeKa U KUBOTHBIX», «Buabl
u3MeHYuBOCTH», «MoaudukanmonHas UW3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3MEHUYUBOCTD.

Obopyodosanue: MoJeIu-anIIuKamuu ~ «MOHOTHOPUIHOE  CKpEIUBAHUEY,
«Henonnoe  nomuHupoBanue»,  «JduruOpugHoe  ckpeuBanue»,  «llepekpéct
XPOMOCOMY», MHKPOCKOT W MHKpompemnapaT «Jlpozodunay (Hopma, myTanuud (GopMbI
KPBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

Jlabopamopuvie u npakmuyeckue pabomai:



llpakmuuecxkas paboma Ne 1. «V3yuyeHue MoOAU(PUKAIIMOHHOW W3MEHUYHUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsAJIa U BApUALMOHHON KPUBOWD.

IIpakmuueckas paboma Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekiiusi OpraHu3mMoB.

OcHoBbl OnoTexHosornu Cenekuus Kak HayKa U Mpolecc. 3apoKICHUE CEIEKINH U
nomecTtukanus. Yuenue H.M. BaBuiioBa o meHTpax MPOUCXOXKICHUS M MHOTOOOpa3us
KYJbTYPHBIX pacTeHui. L[eHTpbl NpPOUCXOXKIECHUS [TOMAIHUX JKUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CEJICKIIMU. MacCoBBbIi W WHIWBUIYyAIbHBIA OTOOPHI B
CEJIEKIIMM pAcTeHUHW U KUBOTHbIX. OlEHKa J3KcTepbepa. bBIM3KOPOACTBEHHOE
CKpeuBanue — HOpuauHT. Yucras nuHug. CKpeluBaHue YUCTHIX JIUHMM. ['eTeposuc,
win tuOpuaHas cuia. HepojcTBeHHoe cKkpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJy4eHHE MOJIUILIONIOB.
JlocTrxKeHUs CeNEeKIMU PACTEHUN, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak orpacib Npou3BoJcTBa. [ €HHAss MHKEHEpUs. DTanbl CO3/IaHUs
PEKOMOMHAHTHOMN JAHK u TPAHCTEHHBIX OpPraHu3MOB. Knerounas
nHxeHepua. Kierounble  KynbTypbl. MMUKpPOKJIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMU.
KnonupoBanve  BBICOKONMPOMYKTHUBHBIX  CEIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.
Dkosiornueckue u studeckue npodseMbl. MO — reHetnuecku MoAU(PUIIMPOBAHHBIE
opranusmsbl. Bauanue I'MO na 300posve 0emckozo opzanuszma.

Jlemoucmpayuu.

llopmpemwi: H.. Basuinos, 11.B. Muuypumn, I'./[. Kapnieuenko, M.®. 11BaHoB.

Tabauywl u cxemwi: xapta «LIeHTPHI MPOUCXOKACHHUS U MHOTOOOPa3us KyJIbTYPHBIX
pactenuit», «llopompl AOMamHUX JKUBOTHBIX», «CopTa KyJNbTYPHBIX PACTECHUN»,
«Otnanéanas rudpuansanus», «Padotel akagemuka M.®. MBanoBay, «Iloaummonamsy,
«O0bekThl  OmoTexHosoruw»,  «KierouHele  KyJabTypbl HM  KJIOHHUPOBAHUEY,
«KoHcTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

Obopyodosanue: MyISKU TJIOJOB U KOPHEIJIOJOB ITUKUX (POPM U KYyJIbTYpPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUS.

Tema 8. DBOJIOIIMOHHAA OMOJIOTUA



ITpennochlIku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLUOHHASA TEOpUS U
e€ MecTto B Ouojoruu. BiusHue 3BOJIIONMOHHON TEOpUM Ha pa3BUTHE OMOJIIOTMM U
JIPYTUX HayK.

CunerenbcTBa 3BomonMH. [laneonTonornueckue: nocie 0BaTeIbHOCTD MOSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JieTonucH, nepexoaubie Gopmbl. buoreorpaduueckue:
CXOJICTBO M pazimune ¢hayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrHYECKHe: CXOJACTBA M pa3iuuusg SMOPHUOHOB  pa3HbIX BHJOB
NO03BOHOYHBIX.  CpaBHHMTEIIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
pyJIMMEHTapHblE OpraHbl, araBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKHE: CXOJACTBO
MEXAaHU3MOB HACJEJACTBEHHOCTM M OCHOBHBIX METAa0OJMYECKHX IyTeHd Yy BcCex
OpTaHU3MOB.

OpomonnonHas Teopus Y. [lapBuHa. [Ipeanocsliky BOZHUKHOBEHUS JapBUHU3MA.
JIBroKyIMe cuibl 3BOJIOLMHM BHJIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPAaHUYEHHOCTH  PECYpPCOB,  HEONpeneN€éHHas  W3MEHYMBOCTb, OoOppba  3a
CYILECTBOBaHHE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas Tteopusi »HBomonuu (CTD) u  e€ OCHOBHBIE TOJIOKEHHUS.
Mukposonronus. [Tonynsauus kak equHULA BUAA U 3BOJIFOLIMH.

JIBkytue cuibl ((PakTophl) SBOJIIOIMU BUIOB B MpUpoie. MyTallMOHHBIN TTpo1iecc
U KOMOMHATUBHAsA WU3MEHUYMBOCTb. [lomynsiiioHHbIe BONHBI U Apeid reHoB. M3onsuus
Y MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HampaBistomuil (hakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnioco0aeHHOCT, ~ OpraHU3MOB  KaK  pe3yJapTaT odBojiouuu. [Ipumepsr
PUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0AJANI T H.

Bun u Bunoo6pazosanue. Kputepun Buma. OcHoBHBIE (OPMBI BHI000pa30BAHUS:
reorpapuueckoe, SKOJIOTUYECKOE.

MakposBomonuss.  POpMBI  3BOJIIOLIUU: dunernyeckasi,  AUBEPreHTHAas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[IpoucxoxaeHne OT HeclEeUMaIU3UpOBaHHBIX MpeakoB. IIporpeccupytomas

cricnuajan3anus. AI[aHTI/IBHaH paaunanus.



Jlemoncmpayuu:

Ilopmpemui: K. JIunnei, XX.b. Jlamapk, Y. Japeun, B.O. KoBanesckuii, K.M. bap,
O. Tekkenp, @. Mromnep, A.H. CesepuoB. Tabmuubl u cxembl: «Pa3Butue
OpPraHM4YecKOro MHpa Ha 3emie», «3apOoJbllId MO3BOHOYHBIX  KHUBOTHBIX),
«Apxeontepukc», «DopMbel 00ppOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIN OTOOPY,
«MHorooOpa3ue  copToB  pacTeHHit», «MHoroobpasue TOpOI  >KMBOTHBIX,
«Jlonymsumy, «MyTallMoOHHAsE U3MEHUUBOCTHY», «ApoMopdo3bly, «Marnoanantanumy,
«O0mas gereHeparus», «JBuxkymue cuiabl 3Boionun», «Kapra-cxema Mapuipyrta
nytemectBus Y. Jlapuna», «bopbba 3a cymiectBoBaHuey», «llpucrnoco6neHHOCTb
OpPraHU3MOBY, «['eorpaduueckoe BUJI000pa30BaHUEY, «IKOJIOTUYECKOE
BUI000pa3zoBanue». OOOpyaOoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU
OKpAackH, HabOp IJIOJIOB U ceMsH, KoyeKuus «IIpumepsl 3alMTHBIX TPUCIIOCOOTEHUN
y KUBOTHBIX», MoJelb «(OCHOBHBIE HaIlpaBJIEHUS 3BOJIOLUN», OOBEMHAS MOJEIb
«CTpoeHre TOJIOBHOTO MO3ra I03BOHOYHBIX». buoreorpaguueckas kapra Mupa,
KoJuleKusl «@OpMBI COXPAHHOCTH HCKOIIAEMBIX >KMBOTHBIX M PAacCTEHUN», MOJEIb
anmukanus «llepekpéct xpomocom», BiaakHble mpenapaThl «Pa3BUTHE HACEKOMOI0Y,
«Pa3BuTte nArymkuy», MuKporpenapar «Jlpozoduna» (Hopma, MyTamuu (GOpMbI
KPBUIBEB U OKPACKU TEJa).

JlaGopatopHbie u npakTudyeckue padotsl: JlaboparopHas padbora Ne 1. «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO».

Tema 9. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie

JloHay4yHblE€ TIPEICTaBICHUS O 3apOKACHUM JKW3HU. HayuHble THUIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emJye: abuoreHe3 W MmaHcrepMmus. XUMAYECKasi IBOJIIOLUSL.
AOUOTeHHbIN CUHTE3 OpraHUYeCKUX BEIECTB u3 HEOPraHUYECKHUX.
OKCHEpUMEHTAIBHOE TOATBEPKACHUE XWMHUYECKOW 3BOIOUMU. HavanbHble 3Taribl
ouonornyeckor sBomounu. ['mnoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHE TMPOTOKJIETKU. llepBble KIETKM UM HX HBOJIOLMS.

@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.



Pazgutne xu3Hm Ha 3emie mo spam M nepuogaMm. Kartapxeil. Apxeickas u
npoTepo3oiickas 3phal. [laneo3oiickas 3pa u e€ nepuoapl: KEMOPHUNCKHM, OPAOBUKCKUH,
CUJIyPUMCKHN, TIEBOHCKAW, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUK, MEIIOBOM.

KaliHo3o1ckas 3pa v €€ neprobl: MAJIEOT€HOBBIN, HEOTEHOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTUKa KJIMMaTa U reoJIorH4eckux npoueccoB. OCHOBHBIE 3Tallbl IBOJIIOLUU
pPacCTUTENBHOTO W JKMBOTHOIO MHUpa. ApomMopdo3bl y pacTeHHd U >KUBOTHBIX.
[losiBieHME, paclBET U BBIMUPAHKUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro MHpa Kak OTpaxkeHue dBoonuu. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA YENOBEKA. AHTPONOJIOrMs Kak Hayka. Pa3BuTHE NpEACTaBICHHN O
MPOUCXOKJICHUN 4YelIoBeKa. MeTopl u3yueHus anTponorenesa. CXoacTa v pa3nuyusi
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUECKOE TOJIOKEHNE YETIOBEKA.

JBwxymue cuibl (dhaktopsl) anTpornoreHe3a. HacneacTBeHHass U3MEHUUBOCTh U
€CTECTBEHHbII 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HM, M3rOTOBJIICHHWE OpYyIUd TpyAa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIOLMM YEJIOBEKA: AaBCTPAIONUTEKH, YemoBeK
yMenbii, Yenosek npamoxonsummi, YenoBek HeaHAepTanbCKui, YUenoBeK pa3yMHBIN.
Haxonku rckomaembIX OCTATKOB, BPEMsI CYLIECTBOBaHHUsS, 00JACTh PACHpPOCTPAHECHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME paChl: €BpOIeOuAHas (eBpasuiickas),
HErpO-aBCTPAIOW/IHAS (PKBATOpHUAJbHAs), MOHTOJOHAHAs (a3MaTCKO-aMEpUKAHCKas).
UepTbl TPUCTIOCOOJICHHOCTH TMPEACTAaBUTENCH UYEIOBEYECKHX pac K  YCIOBHUSAM
cyliecTBoBaHMs. EnMHCTBO uenmoBeueckux pac. Kpurtuka pacusma.Tonepanmuocmeo
MAAOUWIUX WIKOTIbHUKOG NO OMHOWEHUIO K OpY2 OpY2Y.

Jlemoncmpayuu:

llopmpemuwi: @. Penn, JI. [Tactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. [lapBuH.

Tabnuyer u cxemvi: «Bo3nukHoBeHne CoOJIHEUYHOM CHCTEMBI», «Pa3BuTHE
opraHnueckoro  mupa»,  «PacturenbHas — kietka», <«OKMBOTHas  KIeTKay,

«IIpokapuoTnueckass kierka», «CoBpeMEHHas CHUCTEMa OPraHWuYecKoro MHpay,



«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YENIOBEKA U YEeIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJOTUUECKUX HAXOJIOK MPEAKOB COBPEMEHHOI'O YEIOBEKAY,
«/peBnenmme moan», «/peBHme moam», «llepBble  COBpEMEHHBIE  JIOIW,
«Yenoeueckue pace». Ob6opynoBanue: MyJisbku «lIporcxoxaeHue yenoBeka» (OH0CTbI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJAEPTAIbla, KPOMAaHbOHIA), CIENKUH WIH
U300pakKeHHs] KaMEHHBIX OpYAMUN MEPBOOBITHOTO YeIOBEKa (KaMHH-YOMINephl, pyOua,
cKpeOyia), TreoXpoHOJoruyeckass Tabmuna, KoJulekius «®DopMbl  COXPaHHOCTHU
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUIY.

Tema 10. OpranusMsbl M OKpPY:Ka0Ias cpeaa

OKOJIOTHsI Kak HayKa. 3aJadyd U pa3fesbl dKOJIOTMU. METOoIbl 3KOJIOrMYECKUX
UCCJIEI0OBAHN. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHUS OpPraHU3MOB: BOJAHAs, HAa3€eMHO-BO3IYIIHAs, IIOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okosornueckue  Qakropsl.  Knaccupukamuss ~ DKOJIOTMYECKUX  (PAKTOPOB:
abnoTnyeckue, OMOTUYECKUE W aHTPONOTEHHbIE. J[eHicTBHE IKOJIOTHYECKUX (PaKTOPOB
Ha OpraHU3MBI.

AbGunotnyeckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Tpucnoco6ienusi opraHu3MoOB K JIEWCTBHIO a0MOTHYECKUX (pakTOpoB. bronoruueckue
PUTMBL.

buotnueckue Qakroppl. Bumbl OMOTHYECKHUX B3aMMOJEUCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. IlapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OWMOTHYECKHUX B3aMMOJEWUCTBUN MJI CYIIECTBOBaHHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XApAKTEPUCTUKHU MONyJsiiud. OCHOBHBIE MOKA3aTEIN MOMYJIALINHN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpaLUs. JuHaMuka
YUCJICHHOCTHU MOMYJISIIUU U €€ PeryJIsiusl.

Jlemoncmpayuu.

Hopmpemsi: A. T'ym6onbar, K.®. Pynbe, O. ['ekkenb. TaOauipl U cXeMbl: KapTa

«IIpuponnbie 30HBI 3emum», «Cpenbl OOMTaHUS OpPraHU3MOBY», «DoTONEPUOAU3IM,



«Ilonynsimy, «3aKOHOMEPHOCTH POCTa  YWCIAEHHOCTH TOMYJSUUMU  HH(Y30pUu-
Tybenbkny, «[IuiieBbie nenm.

Tema 4. CooO1ecTBa 1 IKOJIOrH4ecKre CHCTEMbI

CooOmiectBO  opranu3sMoB — OuoneHo3. CTpyKTypsl OuolleHO3a: BHOBas,
POCTpaHCTBEHHAs!, Tpopuueckas (muiieBas). Buabi-nomunanTsl. CBsi3u B OHOIIEHO3E.
DKoJIOTHYECKHEe CHUCTeMbl (9KocucTembl). [loHATHE 00 3KOCHCTEME M OMOTEOIICHO3E.
@OyHKIIMOHAJIbHBIE KOMIIOHEHThI SKOCUCTEMBI: TTPOIYIIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B 3KocucreMe. Tpoduueckue (MUILEBHIE)
ypOoBHH 3KocucTeMbl. [IumeBsle nenu u cetn. OCHOBHBIE IOKA3aTENH JKOCHUCTEMBI:
Oouomacca,IpoyKuusi. OKOJOTMYECKHE MNUPAMUIBL:  HPOAYKLUHH, YHUCIEHHOCTH,
onomaccel. (CBOWCTBa 3KOCUCTEM: YCTOWYUBOCTH, CaMOPETYJIALMS, pa3BUTHE.
Cykueccus.

[IprponHble SKOCHCTEMBI. DKOCUCTEMBI 03EpP M PEK. DKOCHCTEMAa XBOWHOTO HWIIU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTPONOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak Qaxktop ycroumBocTH  3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenune B.U. Bepnanckoro o 6uocdepe. I'panulibl, coctaB v CTpyKTypa Ouochepsi.
Kusoe BemectBO u ero (QyHkiuu. OcobeHHocTn Ouocdepsl Kak TI00aTbHON
AKOCHCTEMBI. J[MHaMU4Yeckoe paBHOBECHE U 0OpaTHas CBs3b B Orocdepe.

KpyroBopoTs! BeniecTB 1 OMOre0XMMHUECKHE IIMKIIBI 2JIEMEHTOB (yIjiepoja, a3oTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH.

UenoseyectBo B Ouochepe 3emin. AHTPOINOTEHHbIE HM3MEHEHUs B Ouocdepe.
['1moGanbHbIC IKOIOTHYECKUE TTPOOIIEMEI.

CocymiectBoBaHue MPUPOJbI U yenoBedecTBa. CoxpaHeHUE OMOpa3zHOOOpa3us Kak
OCHOBa yCTOWYMBOCTH Onocdepsl. OCHOBA PALIMOHATBLHOTO YIPaBICHUS! MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. JJOCTIKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

Hemoncmpayuu: [Hopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuid.



Tabnuyvr u cxemwr: «llumesble nenu», «buoneHo3: coctaB U CTPyKTypay,
«IIpuponnbie coobmectBa», «llemn nuTaHus», «OKOJIOrMYECKasi MUPAMUIAN,
«buoctepa m uenoBek», «IKOCHUCTEMa IIMPOKOIUCTBEHHOTO Jieca», «IDKOCHCTEMaA
XBOMHOTO Jeca», «buonenos Bogoéma», «ArpoueHos3», «lIpumepHble aHTPONIOTEHHBIE
BO3JCUCTBHAsSL HAa MpUpPOAY», «BaXHEWIINEe WCTOYHUKM 3arpsi3HEHUS BO3JdyXa H
TpyHTOBBIX BOa», «llouBa — BaxkHeiimas cocrtapistomas Ouocdepby, «DaKTOpbI
nerpananuu nousy, «llapHukoBsiil 3pdexT», «PakTopsl paTuOAKTUBHOTO 3arpA3HEHMS
ounochepr», «O0mas crpykrypa ouochepsn», «PacnpocTpaneHue Ku3Hu B Onocdepe»,
«O30HOBBIN 3kpaH 6uocheprr», «Kpyroopor yriepoga B 6uochepe», «Kpyrosopor
a30Ta B IPUPOICH.

Obopyoosanue:  Monenp-aniuivkauus «Tunuydaele  OMOLEHO3b», repOapuit
«PacturenpHble coobuiecTBay, Kosuiekuuu «buoneHos», «Bpeaurenn BakHeWIINX
CEJIbCKOXO3SMCTBEHHBIX KYJBTYp», TepOapuu M KOJUJIEKIIMH PACTEHUU U KUBOTHBIX,
IpUHAAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM Tpynmnam ofgHoro Bunaa, KpacHas kHura

Poccutiickoii @enepannu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



IHNJIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIETI'O OBPA3OBAHUSA

CornacHo ®I'OC COO ycranaBnuBalOTCA TpeOOBaHMUA K PE3yJbTaTaM OCBOCHHS
oOyJarouMucs mporpamMM  cpeAaHero  oOmero  oOpa3oBaHUs:  JUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHS TmpeaMera «buonorus»
BBIJICJICHBl CJIEAYIOIIME COCTABJISIONIME: OCO3HAHME OOYyYaroMMUCA POCCHUICKON
IPaXIAHCKOM HMJAEHTUYHOCTHU — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTU U
CaMOOTIPEJICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHM JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIMKA pa3BUTUS OMOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBAaThCS B CBOEH JIESITEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OHOJIOTUYECKOTO 00pa3oBaHuUsl,
HAJIMYME DKOJOTUYECKOTO MPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh I M CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS TNpeaMeTa «buonorus» JOCTUTaloTCs B
€AUHCTBE Y4eOHOW W  BOCNHUTATENBHOM  JCATEILHOCTH B  COOTBETCTBUU C
TPaIULIMOHHBIMH POCCUUCKUMHU COITMOKYJIbTYPHBIMU, UCTOPUYECKUMU u
JlyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B OOIECTBE TNPAaBWIAMH U
HOpPMaMU MOBEAEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUs, CAMOBOCITUTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3UIMHU JIMYHOCTH, MATPUOTU3MA, YBAXKECHHS K
3aKOHY W TIPaBOIOPSAZIKY, YEJOBEKY Tpylda M CTaplIEMYy IIOKOJIEHUIO, B3aWMHOTO
YBOKEHHS, OCEPEKHOIO OTHOIICHUS K KYJbTYPHOMY HacCJCAUI0O W TPaguIUsM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickon @Penepauuu, OpUPOIE U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE pE3ybTaThl OCBOCHUS Y4YEOHOTO MpeaMera «bUONOTHsS» TOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
cOpMUpPOBAaHHOM BHYTpPEHHEW TIO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX

OpHMEHTALNN, ITO3UTUBHBIX BHYTPEHHUX yOeXKICHHUI, COOTBETCTBYIOLIUX



TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHMCKOTO 00I1IeCTBa, PACUIMPEHHUE KU3HEHHOTO OIbITa
U ONbITa [JIEATEIIBHOCTM B MPOLECCE peaM3alid OCHOBHBIX  HANpaBJICHUU
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1. rpakaaHcKoOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON TMO3UIUUA OOYUaIOMmEerocsi KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA; OCO3HAHWE CBOMX KOHCTUTYITMOHHBIX
paB ¥ 00s3aHHOCTEH, yBAXKEHUE 3aKOHA U MTPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NESITEIBHOCTH MPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU OMOJIOTUYECKHUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH OMPEESATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€, yMEHHUE YUUTHIBaTh B CBOMX
JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOJIEH C pa3HbIMU
yOCXKACHUSMH, KyJIbTYPHBIMHU LIEHHOCTSIMU M COIMATIbHBIM MOJIOKEHUEM; TOTOBHOCTh K
COTPYJTHUYECTBY B MPOIECCE COBMECTHOIO BBIMIOJHEHUSI YUCOHBIX, MO3HABATEIbHBIX U
MCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOUIEHUSI K MHEHUIO OIINOHEHTOB IIPU
OOCYXKJICHUM CIIOPHBIX BOIMPOCOB OHMOJOTHYECKOTO COJEpPKaHUs, TOTOBHOCTh K
T'YMaHUTapHOM U BOJIOHTEPCKOU JEATEIBHOCTH;

2. TMATPHOTHYECKOTO BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUMCKONW TpPaKJaHCKOW HUIAECHTUYHOCTH, MaTPUOTHU3MA,
YBAXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHON, ropaoctu 3a
CBOM Kpal, cBOw PoauWHy, CBOM S3bIK M KYJbTYpy, HOPOIUIOE H HACTOSIIEE
MHOT'OHAIIMOHAJIBLHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHONIEHHWE K MPUPOJHOMY HACICIWI0 W MNaMATHUKAM IPUPOIbI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIQJ POCCHUUCKHX YYEHBIX B CTAHOBJIICHHE W Pa3BUTHE
OMOJIOTMH, IOHUMaHUs 3HAYCHUSI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOIbI, B KU3HU
YeJI0BEeKa U COBPEMEHHOI0 00I1IECTBa;

uneiHas yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHWI0 u 3ammure (TedecTsa,

OTBETCTBEHHOCTD 3a €T0 Cy,Z[B6y;



3. JAYXOBHO-HPABCTBEHHOI'0 BOCIUTAHMSI: OCO3HAHHME JTYXOBHBIX IEHHOCTEH
POCCHUHCKOTO Hapojaa; CchOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO
MOBEJICHUSI; CIOCOOHOCTh OIIEHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JTMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOrO OyAyIIEro; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJIUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSTHUS
IIEHHOCTEH ceMeNHOM )KU3HU B COOTBETCTBHH C TPAIULMAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OJCTETHUKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHHUE YMOIMOHAIBLHOTO BO3ACHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX MCKYCCTBa, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUECKOM JINUHOCTH;

4. ¢u3nyveckoro BOCNUTAHUSA, (OPMHPOBAHUS KYJbTYPbI 310POBbS U

IMOLUMOHAJIBLHOIO 0J1aroNoJIyYns:

MOHMMAHUE U peajiu3alus 3JI0pOBOTO U O€30MacHOro oOpasza >KU3HU (370pOBOE
MATaHUE, COONIOJIEHNE TUTHECHUYSCKUX IPaBWJI U HOPM, COAJaHCHUPOBAHHBIM PEKUM
3aHSTUN U OTIIbIXA, pEeryJsipHas GU3NYECKasi aKTUBHOCTD), OEpEKHOTO, OTBETCTBEHHOI'O
U KOMIIETGHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
370pPOBBIO; TIOHMMAHHUE IIEHHOCTH TIPaBWI WHIWBUIAYAIbHOIO U KOJIJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE TOCIEACTBUH W HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5. TPYAOBOI0 BOCIUTAHMS:

TOTOBHOCTh K TPYyZly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYA0JII00HE; TOTOBHOCTh
K AaKTUBHOM JEATEIbHOCTA TEXHOJIOTUYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh HMHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATENIBHO BBIMNOJIHATh TaKylO
JIeSITEIbHOCTD;

UHTEpeC K pa3audyHbiM cdepam npodhecCHOHANTBHON JeATeIbHOCTH, yMEHHUE

COBEPIIIaTh OCO3HAHHBIA BHIOOp Oymyied mpodecCuu U peaanu30BhIBaTh COOCTBEHHBIE



KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTh K 0OpPa30BaHUIO U CaMOOOPA30BAHUIO
Ha IPOTSKEHUN BCEH KU3HH;
6. 3K0JOrH4ecKOro BOCIUTAHMS:

HKOJIOTUUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOUYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMSI;

MOBBIIICHHE  YPOBHS ~ DKOJIOTMYECKOM  KyJNbTYypbl: NPHOOpPETEHHE  OmbITa
IUIAHUPOBAHMS ITOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCJIEIACTBUN JUIS OKpPY Karolen
cpensl;

OCO3HaHUE TJ00AJBbHOTO XapakTepa »HKOJIOIMUECKUX NpodjieM U IyTed Hux
pElIeHUs; CIIOCOOHOCTh HCIIOJIb30BAaTh IMPUOOpETaeMble NpU H3YYEHUU OHOJIOTUU
3HAHMST M YMEHHS TpU pElIEHUU NpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM
IPUPOJIONIOIB30BaHUEM (COOJIIOIEHUE MpaBUJl MOBEACHUS B IPUPOJIE, HANPABICHHbBIX
Ha COXpaHEHUE PABHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OMOC(EpPHI);

AKTUBHOE HENPUATHE ACHUCTBHM, NMPUHOCAIIMX BpEH OKPYKAIOUIEH NPUPOTHON
cpele, YMEHHE IMPOrHO3MPOBaTh HEOJArONpPUATHBIE HSKOJOTUYECKUE TOCIEACTBUA
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4YME PA3BUTOTO SKOJOTHYECKOIO MBIIIIEHUS, 3KOJOTMYECKON KYJIBTYpHI,
OnbITa JEATEIBHOCTH SKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAJIBHON MPAKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOM JESITEIIBHOCTH HKOJIOTMYECKOM HAPABICHHOCTH;

/. UEeHHOCTH HAYYHOI'O MO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOM MNpPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJbTYpbl KaK CpEACTBa
B3aMMOJICUCTBHS MEXY JIIOABMU U IO3HAHUS MUPA;

MOHMMaHWEe crherudUKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMUPOBAHMN PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3/JaHUU II€JIOCTHOTO

NpeaACTaBICHUA 00 OKpyXXaromeM MHUPEC KaK O CIWHCTBC IIPUPOAbI, UYCIOBCKA H



oOuiecTBa, B TO3HAHMM HPUPOJHBIX 3aKOHOMEPHOCTEH U pELEHUH MpodsieM
COXPAaHEHHUs IPUPOJITHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JJs COBPEMEHHOM LHMBUIIU3AIIUU:
o0OecrieyeHUss HOBOTO YPOBHS Ppa3BUTHS MEAWLMHBI, CO3[JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEelaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA,
nmoucka MyTeH BBIXOJA U3 TJIOOAJBHBIX SKOJOTHYECKHX Mpo0ieM H olecredeHus
nepexoja K yCTOMYMBOMY pa3BUTHIO, PAallMOHAIBHOMY HCIOJIb30BAaHUIO IMPHUPOIHBIX
pecypcoB U (h)OPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUU OMOJOTMYECKUX 3HAHUM B LENSAX MOBBIILICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YyHKIHMOHAIBHOM TIPAaMOTHOCTH OOydaromuxcsa, (OpMHPYEMOM TMpU  HU3YUYEHHH
OMOJIOrMH; NOHUMAHNE CYLIIHOCTH METOJ/IOB IMO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCHOJb30BaTh MOJyYaeMble 3HAHUS ISl aHAJIN3a U OOBSICHEHUS
SBJICHU OKPYXAIOLIEro MUpPA M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHUE [IeJaTh
000CHOBaHHbIE 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JTAHHBIX C
LEIbI0  MOJYYEHHUS  JOCTOBEPHBIX  BBIBOJOB;  CIHOCOOHOCTH  CaMOCTOSITEIBHO
UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl PEIIEHUs MPOOJIeM B peallbHbIX KU3HEHHBIX
CUTyaIUsX; OCO3HAHUE IIEHHOCTH HAYyYHOM NEATEbHOCTH, TOTOBHOCTh OCYUIECTBIISATh
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCThH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaAHMIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUs ydyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HayuMMble s (OPMHUPOBAHHSA  MHUPOBO33PEHHUSI  OOyyaroluXcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE TMOHATHSA, OTpa)Karolue
LEJIOCTHOCTh HAYyYHOM KApTUHBI MHUpa M  CHeUU(PUKYy METOAOB IO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPrus, SIBJIEHUE, IPOLECC,
CUCTEMA, Hay4dHbI (aKT, NPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHs,

UCCIIEIOBaHNE,HAOMIO/IEHNE, U3MEpPEHHE, SKCIEPUMEHT M JAPYTUX), YHUBEpCaJbHbIC



y4eOHbIe  jaeicTBUs  (TIO3HABATEIbHbIE,  KOMMYHHUKATHBHBIE,  PETYJSTUBHBIC),
obecneynBaronme ¢GopmupoBaHue GYHKIIMOHAIBHONM TIPaMOTHOCTH M COLIMAIBHOM
KOMITETCHIINA OOYYaIOIINUXCS, CIIOCOOHOCTh OOYYArOIINXCSI MCIOIB30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWUA W YHHUBEpCaJbHbIE ydeOHBIC
JEHUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSITETIbHO (POPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE; WCIIOJb30BaTh IIPU OCBOCHUHM 3HAHUN TPUEMBI JIOTMUYECKOTO
MBIIIUICHUS (aHAIM3a, CHHTE3a, CpaBHEHUS, Ki1acCuUKaIiy, 0000IICHNUS), paCKPHIBATh
CMBICJT OMOJIOTMYECKUX MTOHATUM (BBIJICTSATh UX XapaKTepHbIE MTPU3HAKU, YCTAHABIMBATh
CBSI3M C JPYTUMU MTOHATHUSIMHM );

ONPENIEIATH EJH IESITEILHOCTH, 3aJ]aBasi TapaMeTPhbl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCHUTB PE3yJIbTaThl ACSITEIHLHOCTH C TOCTABIECHHBIMU LIEIISIMU;

HCIIOJB30BaTh OMOJOTHYECKHUE TOHATHSA IS OOBsCHEHHMS (AKTOB M SIBICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTHBHBIC, ACAYKTHUBHBIC, IO aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PacCMaTPUBAEMBIX SIBJICHUSIX,
bopMyJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEJCTBA JJIS TPEACTABICHUS CYIECTBEHHBIX
CBS3€H M OTHOILLIECHUU B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUNIA
Pa3HOTro POJia, BEISBJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH pEMICHUS MPOOJeMbl ¢ YYETOM aHain3a WMEIOIIHUXCS
MaTepUaJIbHBIX U HEMAaTePUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B AESATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIbTATOB
1EJISIM, OIEHUBATh PUCKH TOCJICICTBUHN AEATEILHOCTH;

KOOPJAMHUPOBATh U BBHIMOJHATE PabOTy B YCJIOBHSX pPEaqbHOI0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBnlie ucciienoBarejbcKue 1eCTBUA:



BJIA/JI€Th HABbIKAMHU Y4Y€OHO-UCCIIEOBATEIbCKON M IPOEKTHOM JAESITEIbHOCTH,
HaBbIKaMH Pa3peLIeHUs Ipo0ieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY
MOMCKY METOAOB PELICHHs] MPaKTUYECKHUX 3aJad, NPUMEHEHHUIO Pa3Iu4YHbIX METOOB
NO3HaHMS;

WCITOJIB30BATh PA3JIMYHbIE BUJIbI IESITEIIBHOCTHU 1O MOJIYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEpHpPETALNU, TPEOOPA30BAHNUIO U IPUMEHEHHUIO B YUEOHBIX CUTYalUsX, B TOM YUCIE
IPU CO3JaHUH YUYEOHBIX U COL[UAJIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAay4HBIA THUIl MBIIUIEHUS, BIAJAETh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMU;

CTaBUTb M  (OPMYyJIHpPOBaThb COOCTBEHHbIE 3aJadyd B  00pa30BaTENIbHOM
NEeATEIbHOCTH U KM3HEHHBIX CUTYalUsX; BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIM3UupOoBaTh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI JUIs
JTOKA3aTesIbCTBa CBOMX YTBEPXKICHUW, 3aaBaThb MapaMeTpbl U KPUTEPUHU PELICHUS;
aHAIM3UPOBaTh IMOJYYEHHBbIE B XOJ€ pEIICHUS 3aJaud pPe3yJbTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIEJICHANIPABJICHHbIN TOUCK MepeHoca CPeACcTB U CIOCOOOB
JEUCTBUS B MTPO(PECCHOHATIBHYIO CPENy; YMETh IEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO
U IPAKTUYECKYIO 00JIACTH KUZHEAEATEIbHOCTH;

YMETb WHTEIPUPOBATh 3HAHUS M3 Pa3HbIX NPEIMETHBIX 00JacTell; BBIABUIATH
HOBBIE UJEH, MpeasiaraTh OPUTHMHAJIbHBIE MOAXOAbl U PELICHUs, CTABUTh MPOOJIEMbI U
3a/1a4u, JOIyCKAOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora c nundopmanueii:

OPUEHTUPOBATHCS B PAa3IUYHBIX HCTOYHHMKAX HWHGOpMaIUu (TEKCTe Y4eOHOro
nocoOusi,  HAy4YHO-TIOMYJSIPHOM  JIUTEpaTtype, OHOJOrMYECKHUX  CIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHere), aHaIM3UpOBaTh
MH(OPMAIUIO Pa3IMYHbIX BUJIOB U (OPM NPEICTaBIICHUS, KPUTUUECKH OLEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTE;

(opMyJIMpPOBaTh 3aIPOCHl U IPUMEHSATH PA3IUYHBIE METO/BI IIPU IIOUCKE U OTOOpPE

Oononornyeckor nHGOpMAaIK, HEOOXOIUMOM JIJIsl BBEITIOJHEHUS Y4eOHbBIX 3a/1a4;



npuoOperaTh  ONBIT  MCHOJb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMM, COBEPIIEHCTBOBATH KYJIbTYPY AKTUBHOTO HCIOJB30BAaHUS PA3JINYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOUPATHh ONTUMAJIbHYIO (DOpPMY IIPENCTaBICHUS ONOIOTHYECKOM
uHbopMaIuu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U JPYToe);

MCIIOJIB30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTMYECKON
uHpOpMalMel: MPUMEHATh XUMHUYECKHE, (PU3MUECKHE M MAaTEMaTUYECKHE 3HAKU U
CHMBOJIBI, dbopmyIbl, ab0peBuatrypy, HOMEHKJIATYpYy, WCMOJIb30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH;

BJA/I€Th HaBBIKAMU pACHO3HaBaHUs U 3alUThl MH(OpMalnu, WHHOPMALUOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

OOmenne: OCyHIECTBISATh KOMMYHHMKAllMM BO BceX cdepax >XKH3HU, AKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JUCKYCCHUU MO CYHIECTBY OOCYXIaeMOWl TeMbl (yMEHHUE
3a/1aBaTh BONPOCHI, BBICKA3bIBATh CY>K/I€HHUSI OTHOCUTEIIBHO BBIIIOJIHEHHUS MTPEIaraéMoin
3a]1a4y,yYUThIBaTh HHTEPEChl M COTJACOBAaHHOCTh NO3ULMUN JIPYTUX YYaCTHHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacno3HaBaTh HeBepOaJbHbIE CpeICTBA  OOIIEHWS, MOHMMaTh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallUud, YMETh
cMSryaTh KOH(QIIMKTB U BECTH [IEPETOBOPHI;

BJIAJETh Pa3IU4YHBIMU CHOcOoO0aMu OOIIEHHS UM B3aUMOJCUCTBHUS, IOHUMATh
HaMEpPEHUs JPYTUX JIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEAHHUKY U B
KOppeKTHON (¢dopMe (GOopMyIMpoBaTh CBOM BO3PAXKEHUS;, Pa3BEPHYTO M JIOTUYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPE/ICTB.

CoBmecTHast [1eAITEJIbHOCTb: TIOHMMAaThb W  MCIHOJI30BaTh IPEUMYLIECTBA
KOMaHJHOM ¥ WHAMBUIAYAJIbHOM pabOThl MpU pEUICHUU OMOJOTHYECKOW MpOOIEMBlI,
000CHOBBIBaTh HEOOXOJIMMOCTh MPUMEHEHUSI TPYNHOBBIX (OPM B3aUMOACHCTBUS TPU
pelieHny yuyeOHOM 3a7aud; BHIOMpATh TEMATHUKY UM METOIbl COBMECTHBIX JIEHCTBHUI C

y‘{éTOM O6IHI/IX HHTCPECOB U BO3MO>XHOCTEH KaXXJ0ro 4j€Ha KOJJICKTHUBA,



MIPUHUMATh LI COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS O €€ JOCTHKECHHUIO: COCTaBIATh IUIAH JACHCTBUM, PacHpeiensTh pPOJU C
y4€TOM MHEHUN YYaCTHUKOB, 00CYKIaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXKJOT0 yYaCTHHKA KOMaH[bl B OOIIMii
pe3yNbTaT 1Mo pa3pabOoTaHHBIM KPUTEPHSIM;

pe/iaratb  HOBBIE IIPOEKTHI, OLICHUBAThL MAEU C IO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH,  MPAKTUYECKOM  3HAYUMOCTH;  OCYUIECTBIISATH  IO3UTHUBHOE
CTPaTErn4ecKoe ITOBEICHHE B PA3JIMYHBIX CHUTYalUAX, IPOSABIATH TBOPYECTBO U
BOOOpaxeHue, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

UCITI0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUISl BBISIBJICHUS NIPOOJIEM M MX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX U IMOCTYIIKAX 10 OTHOLICHUIO K JKMBOM IPUPOJLIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO ~ OCYLIECTBJISATh I[O3HABATEIIBHYIO JESITEIBbHOCTb, BBISBIISTH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3a7ayd B 00pa30BATEIHHOM
NEATEIBHOCTH U JKA3HEHHBIX CUTYalHsIX; CAMOCTOSATENIBHO COCTABIAThH IUIAH PELICHUS
npobsieMbl € Y4Y€TOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
PEANIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUI;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pEIICHUEOIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYJIULMUA B Pa3HBIX
00JIacTsAX 3HAHUM, TMOCTOSHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIA M KYJbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:



JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIILHON PEQIICKCHU KaK OCO3HAHMS COBEPIITAEMBIX
JNEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAThH
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYalllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIIECHUS MO0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB IEATEIbHOCTH.

Ipunsitue ceds1 u APpyrux:

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JpPYyTHX T[PU aHaJIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MpPU3HABaTh CBOE MPABO M MpPaBO JIPYTUX HA OUIMOKH; pa3BUBATh CIIOCOOHOCTh
MOHUMATh MUP C TIO3ULIUU JIPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OUOJOTHU B CHUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX
y4YEHBIX-0MOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a7a4;

yMEHHUE PaCKphIBATh COJEP)KaHHE OMOJOTUYECKUX TEPMUHOB M TOHSTUMN: JKU3HB,
KJIETKa, OPraHu3M, MeTa00au3M (0OMEH BEIIECTB U MPEBPAILCHUE SHEPTHH ), TOMEOCTa3
(camoperynsiuus), YpOBHEBasi OpraHu3alusl >KUBBIX CHUCTEM, CaMOBOCIPOU3BEIACHUE
(penpoayKuus), HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE;BUJ, MOIYJISLIHUS,
reHo(OH/I, IBOJIONMS, JBWXXYIIUE CUJIBI ((haKTOpPHI) IBOJIIOIUHU, MPUCTIOCOOIEHHOCTh
OpraHU3MOB, BHUJI000pa30BaHUE, HYKOJOTHYECKUE (AaKTOPBI, IKOCUCTEMA, MPOMYIICHTHI,
KOHCYMEHTBI, PEIYILEHTHI, LENH MUTAHUS, JKOJOTMYecKas MupamMujia, OUOreoIeHO03,
ouocdepa;

YyMEHUE W3Jaratb OWOJOTWYeCKHe Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTAaIlMOHHAsI, IIEHTpaJbHAs J0TMa MOJIEKYJIIPHON OMOJIOTUM)3BOJIIOLUOHHAS TEOPUS

Y. JlapBuHa, CHHTETHYECKass TEOPHUsl DHBOJIIOLMHU), 3aKOHBl W 3aKOHOMEPHOCTHU



(3apoapimeBoro cxoactBa K.M. bapa, uepenoBanus TJIaBHBIX HampaBiIE€HUW U IMyTed
somonuu A.H. CeseproBa, yuenus o ouocthepe B.M. Bepuaackoro,I'. Mengens,T.
Moprana, H.W. BaBuiioBa) u ydeHus (0 LEHTpaXx MHOTO0Opaszusi U MPOUCXOKIACHUS
KyJbTypHbIX pactenuid H.M. BaBuiioBa), ompenensiTe rpaHHIlbl UX MPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOJaMHU HAYYHOTO TO3HAHUSA B OMOJOTHU: HAONIONEHUE U
OMHMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJIICHUW, OpraHu3alus W MPOBEIACHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIJIBH)KEHHE THUIIOTE3bl, BBISBJICHUE 3aBUCUMOCTH
MEXJy HCCIEIYyeMbIMU BEIUYMHAMHU, OOBSCHEHHE TOJYUYEHHBIX pPE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHI, TEOPUHA U 3aKOHOB, YMEHUE JENAaTh BHIBOABI Ha
OCHOBaHHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATHh CYIIECTBEHHBbIE IPU3HAKM BHUPYCOB, KJIETOK IMPOKAPUOT MU
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEILECTB M MPEBPAIICHHS SHEPTUU B KJIETKE, (POTOCHMHTE3a, MIIACTUYECKOTO U
HPHEPreTUYECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a, OIIOJOTBOPEHMS,
Pa3MHOKEHHU S, UHIUBUYIbHOTO PA3BUTHS OpraHu3Ma (OHTOrEHE3);

YMEHHE BBIIETATH CYIIECTBEHHBIE PU3HAKU CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MONYJIALMA, MNPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOIE€OLIEHO30B H
AKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTbopa, BHJI000pa30BaHuUs, MIPUCIIOCOOJICHHOCTH OpraHu3MOB, JICUCTBUS
AKOJIOTMYECKUX (DAaKTOPOB HA OPraHU3Mbl, MEPEHOCa BELIECTB M IMOTOKA SHEPTUU B
DPKOCUCTEMAX, AHTPOINOTEHHBIX MW3MEHEHHI B JKOCHCTEMax CBOEH MECTHOCTH,
KPyTOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX IIUKIIOB B Onochepe;

YyMEHUE TMPUMEHATHh TMOJYyYEHHbIE 3HAHUS [JIsi OOBIACHEHHS OMOJOTHYECKHX
MPOIIECCOB U SIBJICHUH, JJIsl PUHITHUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN JKU3HU
C 1enblo obecnieyeHus O€30MaCHOCTH CBOETO 3J0pPOBbS U 3I0POBbS OKPY>KAIOIIHUX
JH0JIeH, COONIOICHHUSI HOPM IPAMOTHOT'O TIOBEICHUS B OKPY>Kalollled MPUPOAHON Cpeie,
NOHUMaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS TOCTHXKEHUN COBPEMEHHOW OHOJIOTHH U

OMOTEXHOIOTHI AJI pallMOHAJIBHOI'O IMTPHUPOA0ITIO0JIB30BaAHUA;



yYMEHHE pellaTh dJIeMEHTapHble TeHETUYEeCKHEe 33Ja4ll Ha MOHO- U TUTUOPUAHOE
CKpeIllMBaHKe, CLEIUICHHOE HAaclIeJJOBaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAaHUA JJIS IPEACKa3aHusl HACIEeI0BaHUs IPU3HAKOB Y OPTaHU3MOB, COCTABIIATh
CXEMBI [IepPEeHOCca BEIIECTB M SHEPTHH B AIKOCUCTEMAX (LIENH MUTAHUS);

YMEHHE BBIMOJIHATH J1a00paTOPHBIE U MPAKTUYECKHE PadOThI, COOMIOAATh MPaBHiIa
pu paboTe ¢ y9eOHBIM U JIA0OPAaTOPHBIM 000PYTOBAHHUEM;

yMEHHE  KPUTUYECKH  OLEHWBAaTh U  HUHTEPIPETHPOBATH  MHQPOPMALHUIO
OMOJIOTHUECKOTO COZCPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
UCTOYHUKOB (CpeAcTBa MAaccoBOM HMH(OpMalnMM, HaydyHO-NOMYJSpHbIE MaTepuabl),
TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIENOBAaHUNW B  OHOJOTMHM, MEIUIMHE,
OMOTEXHOJIOTUN; YMEHHE CO37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011asi OMOJIOTUYECKYI0 HH(OPMALIMI0O U3 HECKOJbKHX HCTOYHHUKOB, TPaMOTHO
MCITI0JIb30BaTh NOHATUITHBIN arnmapaT OMOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOrMYecKy0 MH(POPMAIUIO U3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh

NOHATUIHBIN anmapaT OMOJOTUH.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Nen/m | lata | HaumeHoBaHMe pa3ienoB U TEM YPOKOB Ko | OcHoBHBIE BUABI AEATEIHLHOCTH 00YYAIOIIUXCS
b0’
ye
CT
BO
ya
co
B
Tema 1. buosiorusi kak Hayka (2 yaca)
11 buoJiorus B cucreme HayK 2 | PackpbiBaTh comepikaHue TEPMUHOB U TTOHSITHIA:
1. CoBpeMmeHHasi OMOJIOTHS — KOMIUIEKCHass Hayka. Kpartkas HAYTHOC  MHPOBO33pCHHE, HayHHad KapTHHA
DpUS  pa3BUTHUA OWOJOTMHM. buonornyeckue Hayku W MHpa, HayYHEH METOJl, THIOTE3d, TEOpHS,
1aeMble UMH TIpoOsieMbl. DyHIaMEHTAIbHbIE, PUKIAJAHBIC U MCTOABI  MCC/ICAOBAHMA.  XapaKTEpPH30BATE
CKOBBIC HAy4YHbBIC UCCIICIOBAHUS B OUOJIOTHH. OHomormio kax HayKy, €6 MECTO H DOTb CPea
IpYyTUX €CTECTBEHHBIX Hayk. Ilepeuncisate
2. CBsizsb OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUUYECKUMH H pasiie/ibl  OMOJIOTMM B COOTBCTCTBHC  C

[MMA €CTECTBEHHBIMH Haykamu, ¢uinocodueit, 53THUKOMH,

oObeKkTaMu u3yudeHus. Has3biBaTh BakHEWIIHE

oTpaciii OWUOJOTUYECKUX3HAHUN U  3aJlauu,




TUKOM WM MpaBoM. 3HA4Ye€HHE OHOJOTHMH B (POPMUPOBAHUU
DEMEHHOW €CTECTBEHHOHAy4HOH KapTuHbl Mupa. [Ipodeccun,
aHHble ¢ OWojoruel. 3HaueHHe OMOJOTMM B MPAKTUYECKON
[€IPHOCTU YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SHCTBE,

MBIIIJICHHOCTH, OXpPAaHC IIPUPOIBI.

crosimue niepes ouonorueit XXI B.

1.2

MeToabl NO3HAHUSA KUBOU NMPUPOIbI

Metoasl TO3HaHMS KUBOM  NpUpoAbl  (HAOIIOJICHHUE,
HKCIIEPUMEHT, OINHUCaHUE, W3MEpEeHue, Kilaccudukanus,
MOJEIIMPOBAHUE, CTaTUCTUYECKas o0paboTka
nanubix).IIpaktuueckas pabora Ne 1. «Mcnonb3oBaHue
pa3IMyYHbIX METOJOB HPU U3YYEHUH OHOJOTMUYECKUX

00BEKTOBY.

PackpeiBaTh  coxmepkaHMe ~— TEPMHUHOB U
IIOHATHN: HAyYHBIN METOL, METO/BI
ucciuenoBaHus. XapakTepu3oBaTb OCHOBHBIE
METOBI ITO3HAHUSKABOU IIPUPOJIBIL:
HaOJII0ICHHE, JKCIIEPUMEHT, OIMCaHue,
U3MEpEeHue,Kilaccupukanus, MOAEIMPOBaHUE,

CTaTUCTUYECKass 00pabOTKa JaHHBIX.

Tema 2. 7KuBble cucTeMbl U X Oprauu3anus (2 yaca)

1.3

buoaornyeckue CHUCTEMBbI, IIPOLHECCHI U UX U3YUYCHHUC

XKupble cuctembl (OMOCHUCTEMBI) KaK MPEAMET H3YYCHHS
ouonoruu. OTiAMYMUE KUBBIX CHCTEM OT HEOPTaHMYECKOM

npupoibl. CBONCTBAa OMOCUCTEM U UX pa3HOOOpA3HE.

YpoBHM  opraHu3any  OMOCHUCTEM:  MOJEKYJISPHBIH,

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
cucTteMa, OHMOJIOTUYECKasl CHCTeMa, JJIEMEHTHI
CHUCTEMBI, CTPYKTypa OHOCHUCTEMBI, CBOMCTBa
JKUBBIX CHUCTEM, obMeH BEIICCTB,

Pa3MHOKEHUE,POCT, pa3BUTHE,




OpPTaHOWIHO-KJIETOYHBIN, OPTaHW3MEHHBINA, MOIYJISIIIHOHHO-
BHJIOBOMH, YKOCUCTEMHBII (6uoreoreHOTUYECKUI),
ouocdepnnrii. Haykn, nzydaronme OMOCHUCTEMBI Ha Pa3HBIX

YPOBHSIX OpTraHU3aIliH.

HACJICICTBEHHOCTb, W3MEHYHUBOCTb,
pa3apaKuMOCTh, IHEPTO3aBHCHUMOCTh, ypPOBHH
OpraHu3aluu KUZHU (buocucrem).
XapakTepru3oBaTh  MPHUHIMIBI  OpPTaHU3AINH
OMOCUCTEM: OTKPBITOCTb, BBICOKAs
YHOPSIOYCHHOCTD, CaMOPETYJISIIHS,
UEepPapXUYHOCTh. [lepeuncnsaTe yHUBEpCaIbHBIC
CBOWCTBAa JKHBOTO: EIWHCTBO XHMHYECKOTO
COCTaBa, pa3apaKuMoCTh, TIBIKEHNE,
TOMEOCTa3, pOCT U Pa3BUTHUE,HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, PBOJIIOIUS (MPUCTIOCOOJECHUE K
U3MEHSIomUMea  ycnoBusiM).  [IpuBoauTh
npuMepbl  OMOCHUCTEM  pa3HOTO  YpPOBHS
OpraHW3allii W CPaBHUBATh  MPOSIBICHUS
CBOMCTB JKMBOTO Ha pa3HBIX  YpPOBHSX.
XapakTepru3oBaTh OCHOBHBIC IIPOIIECCHI,
mpoTeKaronme B OnocucremMax: 0OMeH BEIIeCTB
u MIpeBpaIlCHNE DHEPTHH,

CaMOBOCITPOU3BCACHUC, CaMOpPCTyJIAINA,




pazButue. CobOmonaTe mpaBuwiIa OEpeKHOTO

OTHOIIICHUS KXXUBOU IIpUupoac.

Tema 3. XumMHu4eCKHUil COCTAB U CTPOEHHUE KJIETKH

3.1

XumMHu4yecKkuil cocTaB KJeTku. Boaga u MuHepaJibHbIE

COJIN

XHUMHMYECKHUM COCTaB KJICTKH. XHUMHUYECKHUE DJICMEHTHI:

MaKpO3JICMCHTBI, MUKPOJ3JICMCHTHEI.

Bopaa n MunepanbHbIC BEIECTBA.

(DYHKIII/II/I BOJAbl WM MHHCPAJIBbHBIX BCIICCTB B KIICTKC.

HOI[IIGp)KaHI/IG OCMOTHYECKOIo OajaHca.

PackppiBaTh cofepkaHuEe TEPMUHOB U OHATHM:
AJIEMEHTBI-OMOTEHBI, MaKpO3JIEMEHTHI,
MHUKpPORJIEMEHTBl; MHUHEPAJIBbHBIE  BEIIECTBA,
MOJIEKYJIa BOABI KAaK JWIOJb, BOJOPOJHBIE
CBA3M; TruApoPuiIbHBIE ©  THIAPOPOOHBIE
BelecTsa. Jlokas3plBaTh €IMHCTBO 3JIEMEHTHOTO
cocTaBa Kak OJHO U3 CBOMCTB JKHBOTO.
Pacnipenensith XUMHUYECKHE DJIEMEHTHI  I10
IpylIaM B 3aBUCUMOCTHOT KOJMYECTBEHHOTO
PEICTaBUTENIbCTBA B OpraHU3ME;
XapaKTEPHU30BaTh POJIb OTAEIBHBIX 3JEMEHTOB.
BoiaBndrs CBSI3b MEXITY COCTaBOM,
CTPOECHUEMMOJIEKY b XUMHUYECKOTO

COCOHMHCHUA U €TI0 (bYHKHHHMH B KIICTKEC




3.2

Beaxu. CoctaB u ctpoeHue 0ejIKOB

Q. benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKHCIOTHl — PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
MOHOMEphl ~ OenkoB. He3ameHuMble U 3aMEHUMBIE 0eJIKHM, MOJTUMEPbl, MOHOMEPHI, AaMUHOKHUCIIOTHI,
AMUHOKHCIIOTHI. AMHHOKHUCIIOTHBIM COCTaB. NENTHIHAS CBSI3b, MOJUMNENTHI, ACHATYpPALUS.

10. YpoBHM CTPYKTYphl O€JIKOBOW MOJEKYIbl (II€pBUYHAS, Xapaxkrepu3oBaThb Oenku KaK KJ1acc
BTOpUYHAsA, TpETHYHAas U YETBEPTUYHAS CTPYKTYpa). OpraHU4eCKUX COEJIMHEHUI;
XuMHUYecKre cBoiicTBa OenkoB. buonormyeckue QpyHKIUU KJ1acCU(UIIMPOBATH ux 10 CTPOCHUIO
OEJIKOB. (rmoOynsipuble UM GUOpWILISIpHBIE  OCJKH),

NEPEeUYNCIIATh W XapaKTepu3oBaTh (PyHKIHUU
O€eJIKOB
3.3 depMeHTHI — OM0JI0THYEeCKHE KATATH3aTOPbI

11. ®depMmeHTH — OuoNorMyeckue Kartanuzatopel. CTpoeHue PackpeiBaTh  conepkaHuE€ ~ TEPMUHOB U
(epMeHTa: aKTUBHBIA LIEHTpP, CyOCTpaTHasi cHeU(PUIHOCTD. HNOHATHI: (DEPMEHTHI, AKTUBHBIN LEHTP,
Kodepmentsr. cyOcTtpaTHass crnenupuIHOCTh, KO(DEPMEHTHI,

12, Butamunbl. OTianuus (QEepMEHTOB OT HEOPTraHUYECKHX OCJIKM-aKTUBATOPHl U OCJIKU-UHTUOUTOPHI.

KaTaJIn3aToOpPOB.

VYka3bIBaTh OTJINYHS (bepmMeHTOB OT
HEOPTraHUYECKUX KaTanu3aTopoB.OO0BICHATH

poJib (hepMEHTOB B (PYHKIIMOHMPOBAHUU >KMBBIX




CUCTCM, B IIPOMBINUICHHOCTH, B MC/IHIIMHC, B

HOBCGI[HGBHOﬁ ZKHU3HH YCJIOBCKA

3.4 Yraesoasbl. JIunuab
13. VYrieBoapl:  MOHOcaxapuibl  (I[JIKOKO3a,  pubo3a U PackpbiBaTh ~ copepxkaHue  TEPMHUHOB U
ne30Kcuprb03a), amcaxapuabl  (caxaposa, JIakTo3a) | MOHSITUN: yTIIEBO/IBI, MOHOCaxapuabl,
noivcaxapuabl  (Kpaxmanu, — TJIMKOTeH,  IIeJUTI0JI03a). Jcaxapu/ibl, OJIMcaxapu/ibl, TIII0K03a, pubo3a,
buonornyeckue QpyHKIIMU YII€eBOIOB. ne30Kcuprbo03a, caxaposa, JakTo3a, MajbTo3a,
14, Jlununel:  Tpurnuuepuabl,  (GOocPOIUNUABI,  CTEPOUJBI. HeJUTo103a  (KJIeTyaTka), Kpaxmaj, TJIMKOTEH;
I'uppodunsHO-rApOPOOHBIE  cBoMcTBa. buonoruueckue JUOUABL,  TPUTIIMLEPUABl  (GKUpBI, Macna),
byukiuu  aunuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB U dbochomunuael, crepouapl. XapakTepU30BaTh
JUMIUJO0B KaK HCTOYHUKOB SHEPTUH. YTJIEBOABL, JUNUABI KAK KIACCOPTaHUYECKHUX
coenuHennii. KnaccupuuupoBarsb yrieBoJbl U
JUNUJIBI 110 CTPOCHHUIO; MEPEUUCTATh PYHKIUU
yIaeBoAoB M JmnuaoB.  CxemaTH4ecKH
U300pakaTh CTPOCHHE MOJEKYJ YIJIEBOJOB,
JIUTIAIOB
3.5 HyxkienHnoBbie Kuca0Thl. AT®
15. Hykneunoseie xkucmotel: JHKum PHK. Hyxneorupsr — PackpsiBaTh  coxepkaHue  TEPMUHOB U




MOHOMEpPBI HYKJIEUHOBBIX KHCIOT. CTpoeHue U (PyHKIHH

JHK. Ctpoenue u ¢pynkuuu PHK.

16.

AT®: ctpoenne u QpyHKITHH.

MOHATHI: IC30KCUPUOOHYKIIEMHOBAasT ~ KHUCIIOTa
(JIHK), pubonykneunoBas kuciora (PHK),
HYKJICOTH/I, MTOJIMHYKJICOTHTHASI 1eTb
(MOTUHYKJIEOTHT), KOMILJIEMEHTapPHOCTb,
byukuu  JIHK  (xpanenue wu  mnepenaua
HacJeCTBeHHOU nHpopMarun); Buasl PHK

(uH(pOpMaIIMOHHAs, TpaHCHOPTHAA,
pubocomanbHas); aneHosuntpudochar (ATD),
MaKpOdpTrUvecKasi CBs3b. XapaKTepU3UpOBATH
HYKJICUHOBBIE  KUCJOTHI KaK XHUMHYECKHE
COCTMHEHUS] W HOCHTENTH HACJIEICTBEHHOU
uHbopMaIuu. OtMmeuaTh 0COOEHHOCTH
CTPOCHUS MOJIEKYJ HYKJIEHMHOBBIX KHCIIOT
(JIHK, PHK) u AT®. CxeMaruuecku
U300pakaTh CTPOCHUE HYKJICOTHUIOB, MOJIEKYJI

HYKJIEMHOBBIX KUCIOT, AT®

3.6

Hcropusi u Meroabl u3dydeHusi kierku. Kierouynas

Teopus (1 yac)

17.

[uTonorust — Hayka o kietke. Knerounas teopus — npumep

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:




B3aUMOJECHCTBUS  uaed u  (GakToB B~ HAYYHOM

HOSHaHI/II/I.MeTOI[LI HN3YyUYCHUS KICTKH.

KJIETKA, LUTOJOTHS; PACKPBIBATH COJCPIKAHUE
MTOJIOKEHUN KIIETOYHOM TEOPUH.

[lepeuncnsate M XapakTepu3zoBaTb OCHOBHBIC
METOJbI M3yYCHHUS KJIETKH: (TPUTOTOBJICHUE
CpE30B, OKpAIIMBAHUE, MHKPOCKOIMUPOBAHUE,
HEeHTPU(PYTUPOBAHUE, KYThTUBUPOBAHHUE KIETOK

U TKaHewn)

3.7

Kierka kak nejocTHas ;xuBas cucrema (1 gac)

18.

Krnerka kak menoctHas xuBasg cucrema. OOlue MpU3HAKU
KJIETOK: 3aMKHyTasi HapyxkHasi meMmOpaHna, moJekysbl[[HK
KaK TeHEeTHMYECKHUH ammapar, cucremMa cuHTe3a Oeika. THuIbl
KJIETOK: yKapuOTHYECKas u MPOKAPUOTUYECKAS.
OcoOEHHOCTH  CTPOCHHS  MPOKAPUOTUYECKONW  KIIETKH.
Knerounas crenka Oaxtepuii.CTpoeHuE 3YKapUOTHYECKOMN
KJIeTKM. OCHOBHBIE OTJIIMYUSAPACTUTEIBLHOM, >KUBOTHOM U
rpuOHON KiieTKH. [IOBEpXHOCTHBIE CTPYKTYphI — KJIETOYHAsS
CTCHKA, TJIMKOKAJIUKC, 170.

GyHKUIUU.

[Ina3zmarnueckasiMeMOpaHa, ee CBOMCTBA U (DYHKIIMH.

PackppiBaTh  comepxaHWE ~ TEPMHHOB |
TOHATHI : KJICTKH (9yKapruoTHYECKas,
IpOKapUOTHUYECKas),IIa3MaTudecKasl MeMOpaHa
(mna3manemMma),  TIUKOKQJIUKC,  TPAHCIOPT
BeIIeCTB (IMTACCUBHBIN, aKTUBHBIN), SHIOIIMTO3
(parouuros, MMAHOLIMTO3), AK301[UTO3,
KJIETOYHAsl CTeHKa, Hykieoua. CpaBHHUBaTh
MEXK Ty coboii AYKapUOTHUYECKHUE
UTIPOKAPUOTHICCKUC KJICTKH; OTMEYaTh
CXOJICTBO W Pa3gu4Ms B CTPOCHHHM KJIIETOK

OakTepuii, )KUBOTHBIX, paCTEHUH U TPUOOB




3.8

CTtpoeHue 3yKapuoTH4eCKOH KJIETKH

19. Hurormasma u ee  opraHounbl. (OgHOMEMOpaHHbBIE
opranons! knetku: OIIC, anmapat ['0ybkH, JIM30COMBI.

20. [lomyaBTOHOMHBIE ~ OpPraHouAbl KIETKH: MHUTOXOHJIPHH,
mactuapl.  [IponcxoxaeHne MHUTOXOHAPUM M IUIACTHA.
Bunae! mnactua.

21, HememOpaHHbie OpraHou/Ibl KJIETKA: puOOCOMBI, KIIETOUHBIN
LHEHTP, LEHTPHUOIM, PECHUYKH, OKIYTUKH. DyHKIUU
OpraHOMJIOB KJIETKHU. BKiTtoueHus.

22, SAnpo — perynaropHslid UeHTp KieTku. CTpoeHue sjapa:
aqepHas 000J104Ka, KapHoIuIa3mMa, XpOMaTHH, SIPBILIKO.

23. Jlabopatopnasi pabora Ne 1. «M3yueHue CTpoCHHs KIETOK

pacTeHuM, J>KUBOTHBIXM OakTepuil MOJ MHUKPOCKONIOM Ha

I'OTOBBIX MHUKPOIIPCIIapaTax U UX OIIMCAHUC)

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
LUTOIUIa3Ma, OPraHOM/IbI, YHAOIIIA3MATHYECKAS
cetb (OIIC), ammapar ['onbaXKu, JHU30COMBI,
BaKyOJlb, MUTOXOHJPHH, IUTACTH B
(XJ10pOIIacThl, XpPOMOIUIACTHI, JIEHKOIUIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN LIEHTP,
PECHUYKH, KIYTUKHM, BKJIIOYEHHUS,  AJPO,
anepHas 000JI0UKa, KapuoIula3Ma, XPOMATHH,
SAJIPBIIIKO, XpOMOCOMBI. ONHCHIBATh CTPOEHUE
AYKapUOTHYECKOHN KIJIETKHU MO0 N300pakeHUsAM Ha
MUKpOIpenaparax, KJIaCCU(PUIIMPOBATH

OPTaHOU/BI.

Tema 4. ’KuzneneaTeJJLbHOCTH KJICTKH

4.1 Oo0men BemectB. IlnacTmueckmii oOmMeH. DoTOCHHTE3.
XeMOCHHTE3
24. OOmeH  BemecTB, WM  META0OMU3M.  ACCHUMWISIIHS PackpsiBaTh copep:xaHre TEPMUHOB U TTOHATHUM:




(TutacTuueckuii 0OMEeH) M TUCCUMIUIANNS (SHEPTeTHUCCKUI
oOMEH) — JBE CTOpPOHBI E€IUHOTOIpollecca MeTadoIHu3Ma.
Ponp 3ak0HOB coxpaHEHHs BeEIIECTBA W DHEPTHH B
noHUMaHuu  Metabonu3ama. Tumbl oOMeHa  BeIECTB:
aBTOTpodHBIH U rerepoTpodHbii. Ponb ¢depMeHTOBR B

oOMeHE BEIlleCTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

25.

®otocunTte3. CBeroBas M TeMHOBas ¢a3bl (POoTOCHMHTE3A.
Peakiuu  dotocuntesa. IddexTuBHOCTE (POTOCHHTESA.
3nayeHue QotocuHTe3a I KU3HU Ha 3emiie. BausiHue
yCJIOBUM cpenibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIECHUS €T0

IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

26.

XeMocHHTEe3. XEeMOCHHTE3UPYIoIHUe OaKkTepuu. 3HaueHUE

XCMOCHHTC3a OJIAd )KU3HH Ha 3emie

OOMEH BEIIECTB H TMPEBpaIleHUE DHEPTUU
(MeTaboyIM3M), ACCUMWIIAIMSA, IJIACTUYCCKUMN
0OMEH, TUCCUMMIIALINS, IHEPTETUUECKUI OOMEH,
dbotocunTe3, ¢otonus, dochopuaupoBaHue,
NEePEHOCUYUK

ITPOTOHOB, XCMOCHHTC3.

OnuceIBaTh dboTocuHTe3, MIPOIIECCHI,
pOTEKalolMe B CBETOBOM M TeMHOBOU (hasze.
BBIABISATE  TPUYWHHO-CIICICTBCHHBIE  CBSI3U
MEXIY TIOTJIONIEHUEM COJHEYHOW DHEPTUHU
xjopouisioMm U cuHTE30M MoJiekyal ATO.
CpaBHHBaTh WMCXOJHBIC BEIIECTBA, KOHECUHBIC
NPOAYKTHl U YCIOBUS MPOTEKAHUS pPeaKIuit
CBETOBOM U TeMHOBOM (a3pl (HOTOCHUHTE3A,;
CpaBHuBaTh  (OTOCHHTE3 U  XCMOCHHTE3.
OuenuBath  3HaueHue  (HOTOCHHTE3a |

XCMOCHHTEC3a AJIs ) KU3HH Ha 3emiie

4.2

JHepreTuyecKuii 00MeH

217,

DHepreTuueckuii 0OMeH B KJIeTKe. PaciierieHne BemiecTs,

BBIACJICHUC W aAKKYMYJIMPOBAHUC DHCPTHUH B KIICTKC. OTanel

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

SHEPreTUYECKUI 00OMeH, TJIMKOJIN3,




AHEPTreTUYeCKoro oomeHa. I mukomm3. bpokenven ero BUIbIL.

MOJIOYHOKHCJIOC 6pO)KeHI/Ie, CIIMPTOBOC
6p0)KCHI/I€, OMOJIOTHYECKOE OKHCJICHHUC,
KJICTOYHOC AbIXaHUEC,JUCCHUMMIIANNA, ClJepMCHT.
XapaKTepI/IBOBaTB oOMeH BCHICCTB u

npeBpalleHue dSHepruu (MeTaboIn3M) KaKk OJTHO

150, CBONCTB YKABOTO. [lepeuncnsars
0COOEHHOCTH IIJIJACTUYECKOT O U
JYHEPIreTUYECKOIO oOMeHa B KIIETKE;

yCTaHaBJIMBAaTh B3aUMOCBS3b MEXIYy HHUMHU.
Paznmuyare TuUnbl OOMEHa BELIECTB B KIIETKE:
aBTOTPO(MHBIA U TreTepoTpodHbId. ONUCHIBATH
JTarbl SHEPreTUYECKOTO oOMeHa
(MOArOTOBUTEBHBIMN, OECKUCIIOPOIHBIH,
KHCJIOPOJHBIN) U CPAaBHUBATh UX MEXAY COOOM.
XapakTepu3oBaTh peakuuu IJINKOJIN3A,
OpOXeHUS, KJIETOYHOIO JbIXaHUS;, BBISBISTH
IPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXIY
[JIMKOJIN30M,  KJIETOYHBIM  JbIXaHUEM U

CHUHTE30M MONEKyTATO. CpaBHuBaTh




3¢ peKTUBHOCTH OECKHUCIIOPOHOTO

HKHUCJIIOPOJHOT'O 3TAIIOB

4.3 Buocunres 0esika
28. Peakunu mMatpuuHoro cuHresa. I'eHeTndeckass HHPOpMAaIIHs PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
u JIHK. Peanu3zanus renerndyeckoii nHopMalnu B KIETKE. I€H, T€HETUYECKUU KOJ, MATPUYHBIM CHHTE3,
29. ['eHeTnueckud KOJ HETO CBOWCTBA. TpaHCKpUIILMUSA — TPAHCKPUIILMS, TPaHCIIALNS, KOJIOH,
MatpuuHbii cuaTte3 PHK. AQHTUKOJIOH,puOOCOMa, IIEHTpaJibHAasi  JI0TMa,
30. Tpancnsuus — OuocuHTe3 Oenka. DTambl TPAHCIALMU. MOJIEKYJIApHas Ouosorus. Omnpenenars
KonupoBanne amuHOKHCIOT. Poib puGocoMB OHOCHHTE3E CBOMCTBA TE€HETHYECKOrO KOJA (TPHUILIETHOCTD,
Oeka. OJTHO3HAYHOCTB, BBIPOXKJICHHOCTb,
YHUBEPCAIBHOCTb, HETIEPEKPHIBAEMOCTb,
HETMPEPHIBHOCTH ). OnuceiBaTh ATallbl
peanu3aliyd HacJIeJCTBEHHONW HMH(pOpMaIllud B
kierke. CpaBHHBATh pEAKUUH MATPUYHOTO
cuntezamonekyn PHK u Genka B knetke.
4.4 HexJieTrounbie popMbl 5KU3HU — BUPYCHI
31. Hexnerounsie popMbl KU3HU — BUPYCHI. IcTOpUS OTKpPBITHS PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATHUH:

BupycoB (/I. Y. VBanoBckuif). OCOOEHHOCTH CTPOCHHS U

BUPYC, BHUPYCOJIOTHSI, Kamncuj, Oaktepuodar,




KU3HEHHOT'O LIMKJIA BUPYCOB.

32,

baktepuodaru. bonesnu pacreHuil, )XKUBOTHBIX U YEJIOBEKa,
BbI3bIBa€MbIC BUpycaMu. Bupyc umMMyHoAepuIIMTa YeI0BEKa
(BUY) — Bo30ynurens CIIMa. OGpartHast TpaHCKpUIILUS,
peBsepTaza U

UHTErpasa. Ilpogpunaxkmuxa

PaAcnpocmpanenus UpycHuIX 3a001e8aHUlL 8 UIKOJIe.

BUpyC wuMMyHoaeduuuta uenoeka (BUY),

OHKOI'CHHBIE BUPYCHI. Xapaxkrepu3oBaTh
BUPYChl Kak HEKJIETOUYHYIO()OpMY  KHU3HHU;

0COOCHHOCTH CTPOCHUA M KU3HCACATCIIbBHOCTHU

BUpycOB.  OmnuchIBaTh  KU3HEHHBIA  ITUKJI
BHUPYCOB UMMYHOJEPHUIITA YeNI0BEKa;
pasnmuyath Ha pucyHkax BTM  ((Bupyc
TabayHOU MO3aHKH), OakTepuodar,

B1UY.060cHOBBIBATE H  CcOONIOAATH  MEPHI
Npo(UIAKTUKN PACIpPOCTPAHEHUST BUPYCHBIX

3a001eBaHUN  (pecrnupaTOpHbIE, KETYJIOYHO-

KHIIIeUHbIe, KienieBod oHHiuedamr, BUY-
uH(pEKIus)
Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB
5.1 Ku3HeHHbIN HUKJ KiIeTKU. [enenue kierku. Murto3
33. KierouHnpli 1MKI, WIM JKA3HEHHBIA UK  KJIETKH. PackpeiBaTh  coxmepkaHue ~— TEPMHUHOB U
Nutepdaza wu wmwuro3. Ilpomeccel, mpoTekamomme B MOHSTUI:KJIETOYHBIN LUKJI, uHTepdasa,
uHTepdaze. Perumkamuss — peakuuss MaTPpUYHOIO CHHTE3a penyIUIMKALINS, XpOMOCOMa, KApUOTHIIL,




JHK. Crpoenune xpomocoM. XpOMOCOMHBIH Habop —
KapuoOTHUIl. JIUIMIOWOHBIA W TalUIOUOHBIA XPOMOCOMHBIE
Ha0OPBI. XpomaTubl. Huronornueckue OCHOBBI
Pa3MHOXEHUSA U HHAWUBUIYATbHOTO PA3BUTHS OPraHU3MOB.
Jlenenue kietkn — muto3. Cragum muto3a. IIpoumeccsi,
IIPOUCXOIAIINE HA PA3HBIX CTAAMAX MUTO3a. brosmornuecknii
cMbicn  MuTo3a. [Iporpammupyemas rubenb KIETKH —

aIloIITO3.

TanjaoOuJHbIA,  JUIUIOUAHBIM ~ XPOMOCOMHBIN

HAOOp, XPOMAaTHIbI, MHTO3 €ro CTaJUu:
anadaza, Temodasa.

npodasza, wmetadasa,

OnuchiBaTh  KM3HEHHBIM LMK  KIETKH;
NEPEUUCIsATh M  XapaKTepu30BaTh MEPHUO/IbI
KJIETOYHOTO IIMKJIa, CPAaBHUBATh HUX MEXKIY
coboii. OnuceiBaTh CTPOCHHUE  XPOMOCOM,

KapUOTHUIIOB OPTaHU3MOB, CpaBHUBATh
XPOMOCOMHBIE  HA0OpHI  KJETOK.PackpbIBaTh

OMOJIOTMYECKUI CMBICIT MHUTO3a.

5.2 ®opMbI pa3MHOKEHHSI OPraHU3MOB
34. @opMbI Pa3MHOXKEHUSI OPraHU3MOB: OECIOJIOE U TOJIOBOE.
Bunel Oecriosnioro pa3MHOXKEHUS: J€JI€HHE HaJIBOE U
MIOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHUPOBaHHUE OPraHU3MOB, €0 3HAYEHUE JIJISI CEJIEKIIHH.
35. [TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOIOTO.

PackpeiBaTh  cojepkaHuE€ ~ TEPMUHOB U
MOHSITUI: pa3MHOKEHHE, KIIOH, MOJIOBBIE KJIECTKH
(rameThl), sIMIIEKIETKA, CIEPMATO30M, 3UTOTa,
JieJIeHWe HaJBOEe, TOYKOBaHUE, CHOPYJISIIUS,
dbparMeHTanusa, BEreTaTHUBHOE pPa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHHUE, OMNbUICHUE, JTBOWHOE
ITOJIOBBIC

OIIOJOTBOPCHUC, KCJIC3HI,

CCMCHHUKMU, SSMYHHUKH, OILIOAOTBOPCHUC

(Hapy>xHOE, BHyTpeHHee ) XapaKTepHu30BaTh




0COOEHHOCTM M 3HaueHHe Oecmoiaoro U
IIOJIOBOTO CIIOCOOOB pa3sMHOKEHHs. BBIACIATH
BUJBI OECIIOJIOTO Pa3MHOXKEHUS; BBISABIATH
B3aMMOCBSI3H MEXAy (opMaMH U CIOCOOaMHU
pPa3sMHOXKCHHS, " 150.4 OMOJIOTUYECKUM
3HaueHueM. BianeTs nmpuémMamMu BEreTaTUBHOTO
Pa3MHOXKEHHUS  KYJBTYPHBIX pacTeHui (Ha
npuMepe  KOMHATHBIX).  XapaKTephu30BaTh
TIOJIOBBIC KJICTKH: STUICKIICTKH, CIIEPMATO30HU b,

BBISIBJISITH OCOOCHHOCTH HNXCTPOCHUA

5.3

Meiio3s.

36.

Meito3. Cramum wmeiio3a. IIpormecchl, npoucxondiive Ha
craausax wmeno3a. IloBegeHwme xpoMocoM B MeEMoO3e€.

Kpoccunrosep. brosiornyeckunii CMbICII M 3HAYCHUE MEWO3a

PackpbiBaTh  comepkaHue€  TEPMUHOB U
MOHATUM:MENO03,  KOHBIOTAIIUA  XPOMOCOM,
nepekpécT (KPOCCHHTOBEP) XPOMOCOM, TaMEThI.
XapakTepu3oBaTh MEH03 Kak croco6
KJIETOYHOTOJICJICHUSI; OMNHUCHIBATH MEWO3 II0
CTaIMsIM; CPAaBHUBATh CTaAUN MEHO03a U MUTO3A.
Paznmuuare Ha pHCyHKaX CTagud MeEHo3a;

pacKpbIBaTh OMOJIOTUYECKOE 3HAUCHNE MEH03a




5.4

OOpa3oBanne W  pa3BUTHE  MOJIOBBIX  KJIETOK.

OmogorBopeHue
37. ['ameTorene3 — mporecc 00pa30BaHUSA TMOJIOBBIX KIIETOK PackpeiBath cosepkaHre TEPMUHOB U TTOHSITHIA:
yXKUBOTHBIX. [lOJOBBIE KEIE3bI:CEMEHHUKU U SIMYHUKHU. raMeToreHes, CIEpMaTOreHe3, OOI€HE3,
OOpazoBaHue W pa3BUTHE TMOJOBBIXKIETOK — TraMeT CIIepMaTO30M /I, aKkpocoma, AUIIEKIIeTKA,
(cnepmaro3ony, SHWLEKIETKA) — COEPMATOre€HE3 M OOrEHE3. MOJISIPHBIC TETbIIA. XapakTepu3oBaTh
Oc0OEHHOCTH CTPOCHUS SIMIIEKJIETOK U CHEPMAaTO30U/I0B. O0COOEHHOCTH TaMETOTreHe3a Yy KUBOTHBIX U €ro
OmnonotBopenue. [lapTeHorenes. CTaJWM; TIOJIOBBIE KJIETKH JKUBOTHBIX H
OTUCKIBATh Tpollecc ux pa3Butusi. CpaBHUBATH
criepMaroreHe3 ©U  ooreHe3.  OnucChIBaTh
OIUIOAOTBOPEHUE, OHOJOTUYECKOE 3HAUYCHHE
OILIOJIOTBOPEHUS
5.5 NuauBuayajbHOe pa3BUTHE OPraHUM3MOB
38. NunuBunyansHOe pa3BuUTHE (OHTOTEHE3). DOMOPHOHAIBHOE PackpeiBaTh conepkaHre TEPMUHOB U TTOHSTHIA:
pazButTue (AMOpUOTEHE3). DTanbl SMOPUOHAIBHOTO PA3BUTHS OHTOTEHE3, PMOpUOreHe3, 3UroTa, ApOoOJIeHUe,
y TO3BOHOYHBIX JKMBOTHBIX:IPOOJICHUE, TaCTPYJIAIus, OJ1acTomMepsl, MOpyJia, Onacryna,
OpraHOreHE3. Oyacrouenb,racTpyjia, Helpyja, OpraHOTeHE3;
39. [ToctamOpuoHanbHOE pa3BUTHE. Turbr 3apO/JIBIIIEBLICITUCTKH: AKTOJEpMa, Me30jepma,

OHTOACPMaA, HOCT3M6pI/IOHaJ'II)HO€ Pa3BHUTHUC!




MOCTAMOPUOHAIBHOTO ~ Pa3BUTHUSA:  MPSIMOE,

Poct u pasButue pacteHuit. OHTOTEeHE3

pacTCHuA: CTPOCHUC CCMCHH, CTAIUU PA3BUTHA.

HE TpSIMOE

(inumHouYHOE). BnusgHuMe cpenbl HAa pa3BUTHE OPTraHU3MOB;

(dakTopel, CMOCOOHBIC BBI3BIBATH BPOXKIACHHBIC YPOJCTBA.

OBCTKOBOI'O

IpsMoe 51 HEIPSIMOE (JlmunHOYHOE);
MeTtamopdo3, Meracriopa, MHUKPOCTIOpa,
NBUIBIIEBOE 3€PHO, CIEPMHUU, 3aPOJbIIIEBBINA
MEIIIOK, JIBOMHOE OTLIOJIOTBOPEHUE.
Onpenensath dTanbl SMOPUOHATILHOTO Pa3BUTHS
XOpJIOBBIX HAa CXE€MaxX U [pemnaparax U
ONKCHIBATh  MPOIECCH, MPOUCXOMSAIINE Ha
KaxaoM  orane.  CpaBHUBATH  NEPUOJbI
OHTOTEHE3a; MPSIMOE U HeNpsiMOe (JTIMYMHOYHOEC)
MOCTAMOPHOHAIBHOE ~ Pa3BUTHE,  3apPOJBIIIN
YyejgoBeKa W JIPyTHX XOpAOBBIX. OOBSICHATH
OMoJIOTUYECKOe  3HA4YeHHE  Pa3BUTUA  C
MeTtamMop(o30M;  OTpHUIIATEIILHOE  BJIMSHHUC
AJIKOT0Jis, HUKOTUHA W JPYTUX TEPaTOTCHHBIX
(GakTOpOB Ha pa3BUTHE 3apOJbIIIa YEIIOBEKA.
OnunceIBaTh po1ecc JIBOMHOTO

OIINTIOAOTBOPCHMA Y IBCTKOBBIX paCTeHHf/i

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB




6.2

I'eneTnka — HayKa 0 HACJICACTBCHHOCTH U H3MCHYHMBOCTH

40. IIpenmMer wu 3amaunm reHeTKd. Posb 1murTosnoruu u PackpbIBaTh cosiep>kaHle TEPMUHOB M TOHSITHI:
AMOpHUOJIOTUN B CTAHOBJICHUH I'€HETUKH. Bkiaa poccuiickux I€H, T€HOM, T'€HOTHUIl, ()EHOTHUI, XPOMOCOMBI,
1 3apyOEKHBIX YUEHBIX B PA3BUTHE T€HETUKH. ajuleJIbHblE  TeHbl  (ajulenn), TOMO3MIOTa,
41. Mertobl TE€HETUKHU (TMOPHUIOTOTUIECKUH, reTepo3UroTa, JIOMUHAHTHBIA TMpHU3HaK (TEH),
OUTOT€HETUYECKHM, MOJIEKYJISIPHO-TEHETUUECKUI ). peliecCUBHBIM NpHU3HAK (T€H), 4ucTas JIUHUS,
OcCHOBHBIE  TE€HETHYECKHE  TOHATHSA. | 'eHeTHueckas rudpua. Ilepeunciarh W XapakTepHU30BaTh
CUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPELIMBAaHUM. METOAbl  I'CHETUKHU: rUOPHUI0TIOTMYECKUH,
IUTOT€HETUYECKUH, MOJIEKYJISIPHO-
T€HETUYECKUI; JIOMUHAHTHBIE W PELECCUBHbBIE
IPU3HAKU pacTeHui U KUBOTHBIX.
[Tonp30BaThCA TEHETUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOH JUIsl 3aIIUCH T€HOTUIIMYECKUX CXEM
CKpEUIMBaHUs
6.2 3akoHOMepHOCTH HacJIeJ0OBaHUS NPU3HAKOB.
MoHoruopuHoe CKpelmnBaHue
42. 3aKOHOMEpPHOCTH HaCJIEJOBaHUS MIPU3HAKOB, PackpbiBaTh ~ comepxkaHue  TEPMHUHOB U
YCTaHOBJICHHBIE I. Menpenem. Monorubpuxoe MOHATUI:MOHOTUOPUIHOE CKpElIUBaHUE,

CKpelnuBaHue. 3aKOHEeIUHOOOpa3us TUOPUAOB TIEPBOTO

(beHOTUNMYECKHEe TPYMIIbI, THOPUIOTIOTUYECKUIA




ITIOKOJICHHA. HpaBI/IJ'IO AOMHWHUPOBAHMA.

MCTOJl, YUCTBIC JIMHHUH, JOMUHHUPOBAHUC T'CHOB

(mosHoOE, HEIOJTHOE), paclierieHue B
43. 3aKOH paclIEeIyIEHUs] MPU3HAKOB. [ MIIOTE3a YUCTOTHI ramer.
noToMcTBe. ONUCHIBATH METOJUKY MPOBEICHUS
[TonHOEGHW HEMOIHOE TOMUHUPOBAHHUE.
6.3 JAuruépuanoe CKpeluBaHue. 3aKOHHE3aBUCUMOT'0
HACJIe[IOBAHUSA NPU3HAKOB
44, Jlurubpunoe CKpellliBaHUe. 3aKOH  HE3aBHUCHUMOTIO PackpriBath coneprkaHre TEPMUHOB M TTOHSATHM:
HaclieJOBaHUsl NpU3HAKOB. [lUTOreHeTHYecKkrue OCHOBBI JTUTHOPUIHOE CKpEIMBaHUE, aHAJIU3UPYIOIIEe
JTUTHOPHUTHOTO CKPEITUBAHUSI. ckpentuBanue. OnuceiBaTh onbITH . Menaemns
45, AHanu3upyolee CKpEILIMBAHUE. Hcnonb3oBanue [0 HW3YYCHUIO HACIEIOBaHUA JIByX MHap

AHAJIM3UPYIOIICTO CKpCHIUBaHUS JJIA OIpCACIICHUA

TE€HOTHIIa 0COOU

IIPU3HAKOB y TOpoXa ITOCEBHOro. PackpeiBaTh
colepxanue 3aKO0Ha
HE3aBUCUMOTOHACJIEIOBAHHUS IIPU3HAKOB.
[IppMeHsAT  MaTeMaTH4YECKHMM  pacyer ¢
IIOMOLLBIO MeToa IIEPEMHOXKEHUS
BEPOSATHOCTEW W  3alUCh C  NOMOIIBIO
(PEHOTUIIMYECKUX  PAIUKAIOB  pacUIeTICHUS
OPU3HAKOB Yy TIOTOMKOB MO (eHoTuny u
TEHOTUITY. 3anuceIBaTh CXEMBI

JTUTHOPHITHOTOCKPEIIMBAHUS, OOBSICHATh €T0




OUTOJOINYCCKHUEC OCHOBBI UpcIaThb

T'CHCTHYCCKUC 3aJa4n Ha I[I/IFI/I6pI/II[HOC

CKpEIIUBaHNE

6.4 CuenJieHHOe HacJIef0OBaHUe IPU3HAKOB

46. CuerieHHoe HacneaoBaHue nmpu3HakoB. Padora T. Moprana PackpbIBaTh cosiepkaHle TEPMUHOB M TOHSITHI:
IO CIEMJICHHOMY HaclelI0BaHHIO TeHOB. Hapymienue CIICTITICHHOE HaclieI0BaHUe NPU3HAKOB,
CLICTIJICHHS TEHOB B pe3yJibTaTe KPOCCUHIOBEpa. pEeKOMOMHAIINS TEHOB, TEHETUYECKHE KapThl

47. XpOMOCOMHasl TEOpHUsl HACIEACTBEHHOCTH. | eHeTHueckue XpoMocoM, Mopranuaa. HasbiBaTb OCHOBHBIE

KapThl.

IIOJI0KECHUS XPOMOCOMHOMU TEOpUHU
HacinencTseHHocT 1. Moprana; packpbIBaTh
coagepkxanue  paborel T. Moprana 1o
CLEIUICHHOMY HACJIEIOBAHUIO T€HOB M IPUYHHBI
HapyIlIeHUs  CLEIUICHUS  MEXIYy  I'EHaMH.
3anucelBaTh ~ CXEMbl  CKPELIMBAaHUS  IIpH
CLIEIUIEHHOM HacCJICJIOBAaHUH, 00BACHATH
OPUYUHBl PEKOMOMHAIIMM T'€HOB, OINpPEAEIATh
YUCJIO TPYNN CLEIUIEHWS TEHOB; pelaTh
FEHETUYECKHE  3aJa4yd  Ha  CIEIUIEHHOE

HacCJICA0OBaHHC




6.5

I'eneruka nmoJia. HaciienoBanue npu3HaKoB, CHEIVICHHBIX

¢ M0JIOM
48. I'eneruka mona. XpOMOCOMHOE  ONpPEJCICHHE  MOJa. PackpeiBath cosepkaHre TEPMUHOB U TTOHSITHIA:
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W XPOMOCOMHBIA Ha0oOp, ayTOCOMBI, TIOJIOBBIC
rE€TEPOraMeTHbIE OPraHU3MBI. XPOMOCOMEBHI, TOMOTaMETHBIM OJI,
49. HacnenoBanue nmpu3HakoB, CHETJIEHHBIX C MTOJIOM. FETEPOraMeTHBIM TI0JI, CLEIMJIEHHOE C IO0JOM
HACJIEOBAHUE MIPU3HAKOB. OOBsICHATH
LIUTOJOTUYECKUE  OCHOBBI  XPOMOCOMHOIO
MEXaHU3Ma OIpPENICIICHUSI MOJIA Y Pa3InYHbIX
oprann3MoB. CpaBHHMBaTh 3aKOHOMEPHOCTHU
HACJIEJJOBaHUsI MPU3HAKOB, CICIJICHHBIX U HE
CUECIUICHHBIX croJioM. PemaTres reHeTndeckue
3a/1a4M HA HACJIEIOBAHHE CILIETUIEHHBIX C MOJIOM
MIPU3HAKOB
6.6 N3menuyuBocTh. HeHacJiencTBeHHAS H3MEHYMBOCTh
50. N3menunBOCTh. BUabl M3MEHUMBOCTH: HEHACIEACTBEHHAS U PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

HaclueACTBeHHas. Ponb  cpeasl B HEHAC/IEACTBEHHOU
U3MEHYUBOCTH. XapakTepuCTHUKa MOJAU(PUKALTMOHHOM

W3MEHUYMBOCTH. DBapuanvoHHBIM psg W BapUalUOHHAs

HU3MCHYUBOCTDB, HACIICACTBCHHAA NU3MCHYUBOCTD,
HCHACJICACTBCHHAs HU3MCHYUBOCTD,

MOI[I/I(I)I/IKaHI/IOHHaH HU3MCHYHNBOCTD,




kpuBasg. Hopma peakumn npusHaka. KonuuyecTBeHHBIE U
KaueCTBCHHbIC  IIPU3HAKM  HMHX  HOpMAa  PEakLUU.

CaoiicTBamou(PUKAITMOHHON H3MEHINBOCTH.

BapUaLMOHHBIA PsJl, BApUaHTa, BapUalMOHHAs
KpuBas, MIPU3HAK, HOpMa peakiuu,

KOJIMYCCTBCHHBIC W KAaUYCCTBCHHLIC IIPU3HAKH.

51. [IpakTuueckas padota Ne 1. «M3yuenune MoauPHUKAITIOHHOMI KnaccupunupoBaTe BHUIBl HW3MEHUMBOCTH U
U3MEHUYMBOCTH, IIOCTPOCHUE BAapUAlMOHHOIO psAga M BBIIBJISITH ~ MXOMOJIOTUYECKHE  OCOOEHHOCTH.
BAPUALIMOHHOW KPUBOW». [lepeuncnsaTs cBoWcTBa MOAUDPUKAIIMOHHON

U3MEHYMBOCTU U OOBSACHATH €€ 3HAUCHUE NJIs
opraHu3MoB. Pa3inyaTe KOJNMYECTBEHHBIE U
KauyeCTBEHHbIE MIPU3HAKHY; CTPOUTH
BapUALMOHHBIA PsiJi, BapUALMOHHYIO KpPHBYIO,
BBIYKCIIATH CPEAHEE 3HAUCHUE IPU3HAKA

6.7 I'eneTnka yesioBeKa

52. I'enetuka denoBeka. Kapuotun denoBeka. (OCHOBHbBIE PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

MCTOJbI I'CHCTHUKHU YCJIOBCKaA. FeHeaHOFquCKHﬁ,

OJIM3HEIIOBBIN, IIMTOr€HETUYECKUH, OMOXUMUYECKUH,

MOJIEKYIsIpHO-TeHeTHUeCKuidi. COBPEMEHHOE OIpeaeIeHUe
TE€HOTHIIA:

ITOJIHOTI'€CHOMHOC CCKBCHHUPOBAHMNC,

TEHOTUIIMPOBAHUE, B TOM uKcie ¢ noMoubto [II1P-ananu3a.

KapUOTHI YEJIOBEKa, IMTOTCHETUUECKUI METOI,
reHEaTOTHIeCKUI METO/I, POJIOCTIOBHBIE,
OJIM3HEIOBBIN METO/I, HACJICICTBCHHbBIC
OoJsie3Hu: (MOHOTEHHBIE, C HacCJeIACTBEHHOU

IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE),




53. HacnencTBennsle 3a001eBaHus YeI0BEKA: T'eHHBIE OO0JIE3HMU,
OOJIE3HW C HACICJACTBEHHOH IIPEapacIoIOKCHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMaTHYeCKHe W TEHEPATHBHBIC
myTanuu.CTBOJIOBBIE KJIETKU. [IpuHIIUIIBI 310pOBOTO 00pa3a
KU3HHM, JUATHOCTUKH, TPOQHIAKTHKH W JICUCHHS
FeHETUYECKUX OoIe3HEN. MenuKo-reHeTHICCKOE
KOHCYJbTHPOBaHHE. 3HAYCHUE MEIMIIMHCKOW TEHETUKH B
MPEIOTBPAICHUN W JICUCHHH TCHETHYECKUX 3a00JIeBaHUI

YCJIOBCKA.

54. [Ipaktuueckas pabdora Ne 2. «CocraBieHHWE UM aHAIHU3

POAOCIOBHBIX YCJIIOBCKA»

M€EIUKO-TEHETHYECKOE KOHCYJIbTHPOBaHHE.
[Tepeuncnarh 0COOCHHOCTH U3YyUYEHHS T€HETHKU
YeJI0BeKa; MIPUBOIUTH IPUMEPHI
HAacCJIeICTBEHHBIX 0oxe3Heln YyeJI0BEKa,
XapaKTepu30BaTh METOJIBI UX MPOPUIAKTHKU;
000CHOBBIBATH 3HA4YCHHE MEJINKO-
r€HEeTHUYECKOTOKOHCYJILTUPOBAHHS.

BuISABISTE B cpaBHUBATH MEXTY CO00M
JOMUHAHTHBIC U PETICCCUBHBIC MPU3HAKA
YyeJIOBEKa.

CocTaBnsaTe 1 aHATM3UPOBATH

POAOCIOBHLBIC UCTIOBCKA

Tema 7. Cesiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUM

7.1 CeJslekIIUSl KAK HAYKA U MPOLEcC

55. Cenekuusi Kak HayKa M MOpolecc. 3apoKICHUE CEJIEKUUH U
nomectukanua. Yuenne H. WM. BaBuioBa o0 wnenrtpax

MHOT000pa3us ¥ MPOUCXOXKIEHUS KyJIbTYPHBIX PACTCHUH.

56. [leHTpbl NPOUCXOXKIECHHUS JOMAIIHUX >KUBOTHBIX. CopT,

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
CeJIeKIIUS, COpT, nopozja, ITaMM,
JOMECTUKAIYsl, WIA OJOMAIIHUBAHUE, LIEHTPbI

MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX




opoJia, IITaMM.

pacTeHHil U  KUBOTHBIX, THOpHUAM3ALUS,
UCKYCCTBEHHBIHOTOOP.Ha3piBaTh U CpaBHUBATH
OCHOBHBIE ATanbIpa3BUTUA ceneKkuuu. M3marars
yueane H. WM. BaswioBa o0 1ueHTpax
IIPOUCXOKICHUS KyJbTYPHbIX  PacTEHUM;
pasnuyaTth  LEHTPl  HA  KapTe  MHpA,
CBS3BIBATBUX MECTOINOJIOKEHUE C OdYaramu
BO3HUKHOBEHUSIPEBHEUIIINX 10050:35 0105630002078
CpaBHuBaTh copTa KyJbTYPHBIX PacCTEHUU,
NOpOJbl  JOMAIIHUX  JKUBOTHBIX U  HX
TUKUXIPENKOB. OLEHUMBaTh POJIb CEJNEKIUU B
obecrieueHnn MIPOJTIOBOJIbCTBEHHOM

0€30ITaCHOCTH YEJIOBEUECTBA

7.2 MeTtoabl W [IOCTH:KEHHMSI CeJIEKIMH PACTeHMil ©
KMBOTHBIX
S57. CoBpemMeHHbIE  METOJbl  CeleKuu.  MaccoBelii U PackpeiBaTh  coxepkaHue  TEPMHUHOB U

WHIUBUYaIbHBIA ~ OTOOPBI B CEJEKUMUPACTEHUH U
#KUBOTHBIX. OreHka »skcreppepa. biM3kopoacTBEHHOE

cKpeluBanue — MHOpuauHT. Ynctas nuaus. CKpeluBaHue

MNOHSATUI:UCKYCCTBEHHBIH ~ OTOOp, MacCOBBIi
oTOOp, WHIUBHUAYAIBHBIM OTOOp, DKCTEPHED,

6HI/I3KOpOJICTBCHHOC CKpCIIMBAHUC, qucTas




YUCTBIX JuHUU. ['erepo3uc, wnm ruOpuaHas CHIIA.
HepoacTtBenHoe ckpemyBanue — ayTOpuauHr. OtaanéHHast
rubpuauzanus u e€ycnexu. VICKyCCTBEHHBII MyTareHe3 u

IMOJTYUYCHHUC ITOJIUIITIONIOB.

JIMHUS, reTepo3uc, HEPOJCTBEHHOE
CKpCILMBaHUE, HCKYCCTBEHHBIM  MyTarcHes,
TTOJIUTUIONTBI. CpaBHHBaTh dbopMbI

UCKYCCTBEHHOro  oTOopa  (MaccoBoro

58. JocTrxeHus CEJICKIIUUPACTCHU, KUBOTHBIX u UHAMBUIyQJIbHOTO),  BHMJbl  THOpHUIU3aLUU
MUKpPOOPTaHU3MOB. (OTM3KOPOACTBEHHOM M OTAAJIIEHHOM), CLIOCOOBI
NOJIy4EeHMS TOIUILIONA0B. I IpuBOINTE prMeEpEI
JOCTHKCHUN CEJIEKIIUU PACTECHUN U JKUBOTHBIX
7.3 BuoTrexHo/i0rus Kak 0Tpacjib NPpOU3BOJACTBA
59. buorexHomoruss Kak OTpacib Npou3BOACTBa. [ 'eHHas PackpbiBaTh ~ copepxkaHu€  TEPMHUHOB U
UH)KEeHepHus. Jtambl co3jaHus pekomOuHantHoi JIHK u HNOHATUN:OMOTEXHOJIOT S, KJIETOYHAsI
TPAaHCTeHHbIX  opraHu3MoB.  Kilerounas  WHXXeHepus. WHKEHEPHsI, TeHHASIMH)KEHEPUsl, KIIOHUPOBAaHUE,
Knerounsie KynbTypbl. MUKpPOKJIOHAIBHOE Pa3MHOKEHUE TpaHcreHHble opraHu3mbl, MO (renetuuecku
pacTeHuil. MOIU(PUITUPOBAHHBIC OpTaHU3MBI).
60. KionupoBanue BBICOKOMPOAYKTHUBHBIX XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTPaCib

CEIbCKOXO03SMCTBECHHBIX OpraHu3mMoB. DKOJIOTrHUecKue u

OTUYECKUE poOJIEMBL. I'MO — TeHETUYECKHU
MOJAU(PUIIUPOBAHHbIE OpraHu3Mbl. Bauanue I'MO na

300p08bE 0eMCKO20 OP2AHU3Ma.

IIPOU3BO/JICTBA, OCHOBHBIEJIOCTUKEHUS
OMOTEXHOJIOTUH B 00JIACTH MPOMBIILICHHOCTH,
XO3IUCTBa u

CCJIBCKOI'O MCOUIIUHBI.

[lepeuncnsare M XapakTepu3zoBaTb OCHOBHBIC




METONBl W  JOCTWKEHUS  OWOWH)KEHEPUH.
OOcyxJaTh  SKOJOTUYECKHE M ITHUYECKHUE
ACMEKThl HEKOTOPHIX HCCIEAOBAaHWN B 00JacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUA,
HCKYCCTBEHHOTO OILJIOTOTBOPEHHUS,
HAIPaBJICHHOTO W3MEHEHUS TEHOMA U CO3/IaHMS

TPAHCTCHHBIX OPr aHH3MOB)

Tema 8. DBOJTIONMOHHAA OMOJIOTUA

8.1

JBOJIIOLMSA U METOABI €€ U3yUYeHUs!

61.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TEOPHHU.
DBOJIIOIIMOHHAs Teopus U €€ MecTo B Ouosnoruu. BiusiHue
ABOJIIOIIMOHHOW TEOPHUH Ha Pa3BUTHE OMOJIOTHH W JPYTHX
Hayk. CBugerenbcTBa 3BONONMU. llameoHTOnmormyeckue:
TIOCJIE/IOBATEIbHOCTD MOSIBJICHHUS BHUJIOB B
MTaJICOHTOJIOTMUECKOMIIETOITHCH, MePEXO/IHbIC (hopMmBI.
buoreorpadguueckue: cxoactBo u paznuuue ¢ayH udaop

MaTE€pUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U

pasiniuuns 3M6pI/IOHOB Pa3HBIX BUAOB ITIO3BOHOYHBIX.

PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUH:
JBOJIIOLINS, [IEPEXOIHBIE (bopmsl,
(¢unoreHeTHYECKUEe  PsAbI,  BUABI-DHIEMUKH,
BU/JIbI-PEITUKTHI, 3aKOH 3apOJBIIIEBOTO
CXOJICTBA, OMOreHeTUYEeCKUI3aKOH,
TOMOJIOTUYHBIE W  AHAJOTWYHBIE  OPTaHBbI,
PYAMMEHTApHBIE OpraHsl, aTaBU3MBI.
[lepeunciiATh  OCHOBHBIE  3Talbl  Pa3BUTHSA

HBOJIIOLIMOHHOW ~ Teopuu.  XapaKTepHU30BaTh




62.

CpaBHUTENBLHO-aHATOMUYECKUE: TOMOJIOTUYHbIE,
aHAJIOTUYHbIC,  PYIUMEHTApHbIE  OpraHbl, AaTaBU3MBI.
MonekynsipHO-OMOXMMHUUYECKHE:  CXOJACTBO  MEXaHHM3MOB
HACJIEICTBEHHOCTH M OCHOBHBIXMETA0OJIMYECKUX MyTeH y

BCCX JKUBBIX OPraHU3MOB.

CBUJIETENBCTBA IBOJIIOLUU:
MaJIC€OHTOJIOTHYECKUE, ouoreorpaduyeckue,
AMOPHOJIOTNYECKHE, CpPaBHUTEIBHO-
aHATOMHUYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHUE. [TpuBoAUTH IPUMEPDI
MEePEXO0IHBIX bopm OpraHU3MOB,
(buIOoreHeTHYECKUX PALIOB. [IpuBOIUTH

(GbOpMYJIMPOBKM 3aKOHOB OHMOT€HETUYECKOTO U

3apOAbIIICBOIO CXOACTBA

8.2

HNcTropusi pa3BuTHS npeacTaBJIeHU 00 IBOJTIOLIMH

63.

OomonnonHas Teopuss Y. JlapBuna. Ilpennoceuiku
BO3HUKHOBEHHUS JapBUHW3MA. JIBIXKYIIME CHIIBI 3BOJIIOILUU
BUI0B 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHUE TMIPU

OI'PaHUYCHHOCTH HeonpenenéHHaﬁ

pecypcos,
M3MEHYMBOCTh, OOpb0a 3a CYIECTBOBAHUE, €CTECTBEHHBIN
ot6op). Cunrernueckas teopus sBomooruu (CTI) u eé

OCHOBHBI€ ITOJIOKCHUS.

PackpriBaTh conepkaHue TEPMUHOB U TTOHSITHM:
CHUCTEMATHUKA, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oTOO0p. XapakTepHu30BaTh OCHOBHBIC
ABOJIFOIIMOHHBIE HJIEW, KOHUENIHNU W TEOPUHU;
CpaBHUBATh B3MJISAbIHA BUA W 3Bodtonui K.
JIuanes, JK.b. Jlamapka, Y. [lapBuHna.
OuenuBath BkJan JluHHess B pa3BUTHE

CUCTEMATUKH U OOBICHATH MPUHIUIIBIONHAPHOM

HOMEHKJIAaTypbl. XapaKTepU30BaTh COJICPHKAHUE




M 3HauYeHHUE 3BOIIOIMOHHOM KoHuenuuu K. b.
Jlamapka. OueHuBaTh €CTECTBEHHO-HAyYHBIE U
COIIMAJIbHO-D)KOHOMMYECKHE MPEINOCHUTKU
BO3HHUKHOBEHHUS HBOJIONMOHHOW Teopun Y.
JapBuHa.

PaCKpBIBaTI) COACPIKAHUC

3BOJIFOIIMOHHOMN teopuny. JlapBuHa;
CpPaBHUBATH HEOIPEACIEHHYIO U ONPEICIEHHYIO
U3MECHYHUBOCTb, €CTECTBCHHBIN u
UCKYCCTBEHHBIH OTOOp, (Qopmbl OOpHOBI 3a
cymectBoBaHre.  ONHUCBHIBaTh  MOJIOKECHHS
cuHteTndeckod Tteopuu sBojonuu (CTD) u

OO0BICHATH €€ 3HaYCHUE UIIOUOJIOTHH.

8.3 Bua: kpurepum u crpykrypa. Ilomynasimusi kak Kak
3JIeMEeHTaApPHAsl eIMHUIA BU/IA
64. MuxkposBosronust.  [lomyisinyust  Kak — eIMHULABUAIA U PackpeiBaTh  coxepkaHue — TEPMHUHOB U
SBOJIFOLUY. MOHATUI:MUKPOABOJIIOIUS,  BUJM, KPUTEPHUH
65. Jlabopatopnass pabora Ne 1. «CpaBHeHUE BHUJOB MO BUJIa, apeaJL,loNyysius, TeHOPOHA, MyTalluH,

MOP(OIOTUIECKOMY KPUTEPHIOY.

KOMOWHAIIMK T€HOB. XapaKTepU30BaTh BUJ KaK

OCHOBHYIO CUCTCMATHUUYCCKYIO CAUHULYy U




LEJIOCTHY IO OMOJIOTMYECKYIO CUCTEMY.
Briaensars KpUTEpUU BHJIA
(Mopdonorndeckuit, Pu3noIOTHIECKHHONOX M

WYECKUH, Te€HETHYCCKHUM, YKOJIOTMYECKUH,
reorpauyeckuii) ¥ TPUMEHATh KPUTEPUU IS
OIMCAaHUS KOHKPETHBIX BHU/IOB.
XapakTepu3oBaTh TIOMYJIALIMIO KakK
CTPYKTYPHYIOCJIMHUILY BHAAa ¢  SBOJIOLUU.
OnuceiBaTh  NOMYJSIHMIO O  OCHOBHBIM

IMOKa3aTCJsIM: COCTaB, CTPYKTYpa

8.4

JBrakyiue cujibl (3JieMeHTapHbIe (PAKTOPbI) IBOJTIOLUHA

66.

JBrxymue cunbl (PakToOpbl)3BOJIIONUN BHIOB B MPUPOJIE.
MyTannoHHbIH TpoLecC U KOMOMHATUBHAS W3MEHUUBOCTD.
[Tonynamunonueie BOJMHBI W Japeiid reHoB. M3omsauus u

MHUTpaLHs.

PackpeiBaTh  coxmepkaHMe ~— TEPMHUHOB U
HNOHATUN:KOMOMHATUBHAS U3MEHYUBOCTb,
MYyTalluH, MYyTallMOHHBIN nporecc,

NOMYJISIUMOHHBIE ~ BOJIHBI,  JIpeii)  T'€HOB,

U30JIALMS, MHUTPALH. Xapaxkrepu3oBaTh
3JIEMEHTApPHBIE (bakTopsI ABOJIIOLINU:
MYTallMOHHBIA  MPOIECC,  KOMOWHATUBHAS

W3MEHYUBOCTD, TTOMYJISIIMOHHBIE BOJHBI, Apeid




I'CHOB, H30JALHA, MUTpALMA. YcranaBiuBaTh
IMPUYINHHO-CJIICACTBCHHBIC CBABUMCIKIY
MCXaHHN3MOM " pE3yJIbTaTOM I[CﬁCTBHH

JIBIDKYIIUX CHJI  (RJIEMEHTapHBIX (HaKTOPOB)

HBOJIIOLIUU

8.5 EcrecTBenHblii 0TOOP 1 ero (popMbl

67. EcTtecTBeHHBIN 0TOOpP — HAIPABIISIIOUIUI (PAaKTOP 3BOJIIOLIMH. PackpeiBath conepkanre TEPMUHOB M TOHATHMN:
€CTECTBEHHBIN 0100 oopnOa 3a

68. @DOpMBbI €CTECTBEHHOT'0 0TOOpa P, P
cymecTBoBanue. OMUCHIBATD MEXaHU3M
NEeUCTBUS €CTECTBEHHOTO otbopa.

XapakTepu3oBatb  (OPMBI  €CTECTBEHHOTO
orObopa  (ABMKYLIMH,  CTAOWMIM3UPYIOUIUH,
TU3PYNTUBHBIN) W CPaBHUBATh WX MEXKIY
co0oii. XapakTepu3oBaTh 00pBrOYy 3a
CYIIECTBOBAaHWE W CpaBHUBATh €€ BUIBI
(MeXXBUIOBas, BHYTPUBHJOBas, Oopnba ¢

HeOMaronpusTHIMA  (aKTOpaMu  BHEUIHEH

cpenl)




8.6

Pe3yabTaThl IBOJIIOIUHU: MPHCIOCO0IEHHOCTH

OpPraHu3MoB M BH1000pa30BaHue

69. [Iprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT SBOIOIIH. PackpblBaTh ~ copepXkaHu€  TEPMHUHOB U
[Tpumeps! npucnocoOaeHUN Yy OPraHU3MOB. HOHSATUI: TPUCTIOCOOJIEHHOCTD,
70. ApomMopdo3ssl n nanoagantauuu. Bun u BugjoodpazoBaHue. IOKPOBUTEIILCTBEHHAs! W IIPEAOCTEperaronas
Kpurepuu Bua. OKpacka, = MacCKMpOBKa,  BHJ000pa3oBaHUE.
71. OcHoBHBIE (hOpMBI BUA000pa3oBaHUs: reorpaduyeckoe, OmnwuceiBaTh MEXaHU3M BO3HUKHOBEHUS
9KOJIOTUYECKOE. IPUCIIOCOOJIEHUH Y OpraHu3MoB. BBIABIATE 1O
U300pAKEHUSIM, HA KUBBIX M (DUKCUPOBAHHBIX
nopernaparax IMpUMEpPbl  MPUCHOCOOIEHHOCTH
pacTeHUH U IKUBOTHBIX K YCJIOBHUSMCPEIbI
oOuTaHus, JIOKa3bIBaTh OTHOCUTEJIbHYIO
1e71€CO00pa3HOCTh MPUCTIOCOOJICHHIA.
XapakTepuzoBaTh CHOCOOBI M MEXaHU3MBI
BUJ000pa30BaHusl; ONUCHIBaTh M CpPaBHUBATh
OCHOBHBIE(DOPMBI AKOJIOTUYECKOTO U
reorpaduueckoroBu000pa3oBaHus
8.7 HanpagpJjieHus1 1 NyTH MAKPO3BOJIHOLMH




72,

MaxkposBomorsi.  dopmbl  3BomOIIMK:  PHUIIETHUECKAS,

AUBCPIrCHTHAA, KOHBCPI'CHTHAA, ImapaJuICiIbHasd.

HeobpatumocTs ABOJIIOLIU Y. [Ipoucxoxnenue oT
HeCIeMaIu3upoBaHHBIX  npeakoB.  [Iporpeccupyromias

crienMaIn3alys. ATanTUBHAS paIdaIius.

PackpblBaTh ~ copepkaHue  TEPMHUHOB U

TTOHSITUM: MaKpO3BOJIFOIIUA, (1)I/IJIOI‘CH€3,

OMOJIOTUYECKUI porpecc U  perpecc,
apomopdos3, WJIM0aIaIlTallys,o01as
JeTCHepaIus, aJanTHBHAS paauanusi.
XapakTepu3oBaTh bopmbI SBOJIIOIHH.

BoisBisate  apomopdo3bl M MAMOATANTAIIUU
ypacTeHUH M JKUBOTHBIX. CpaBHHBATH
OMOJIOTHYECKHIT mporpecc W OUOJOTHYECKUN
perpecc, apoMopdo3, HAMOATANTAIUIO U
o01Iy10 JereHepanuio. BBISBIATE B3aUMOCBS3U
MEXKIy NMyTSIMU U HANPABICHUSMH 3BOJIIOLUN Y

pacTEeHUN U )KUBOTHBIX

73.

Tema 9. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHU HA 3emJie

9.1 Ucropus xu3Hm Ha 3emjie U MeTOAbI €€ W3ydeHMS.
I'unoTte3bl NPOUCXOKACHNS )KU3HU HA 3emJie
74, JloHaydHble TPEACTaBICHHUS O 3apOXKACHUU  HKU3HHU. PackpeiBaTh  comepkaHWe ~ TEPMHHOB |




Hayunble runote3sl BO3HUKHOBEHHS JKU3HM Ha 3eMie:
abuoreHe3  umaHcrepMmus.  XUMHYECKas  JBOJIIOLMSL.
AOWOTreHHbIN CUHTE3 OpraHuYeCKux BEILICCTB
U3HEOPTaHUYECKUX. OKCIIEPUMEHTAIbHOE IIOJTBEPKIACHUE

XUMHUYECKOM OBOJIFOIIHMH.

HNOHATUN:KPEAMOHU3M, a0UOTEHE3, BUTAIU3M,
naHcrepMmus, onomnoss, KOalepBaThI,
OpOOMOHTBI, CHUMOHOTeHe3. XapaKTepu30BaTh
METOJbl M3YUYEHHUS] HCTOPUYECKOIO IPOLLIOro

3emJu. Hepe‘{I/ICJIHTB OCHOBHBIC OTallbIl

75. HauanpHple aTamel OMOJIOTMYECKON DBOJMIONMH. | MmoTesa XUMHYECKON  MOMOJIOTHYECKON  DBOJIIOLMM.
PHK- wmwmpa. dopmupoBanre MeMOpaHHBIX CTPYKTYp U N3marate coxepaHue TUIOTE3 M TEOPUH
BO3HHKHOBEHUE NPOTOKJIETKH. IlepBble KIETKH H HX BO3HUKHOBEHUSA KU3ZHU Ha 3emie
sBoNmOLMs.  POPMHUPOBAHUE OCHOBHBIX TPYNN  KHUBBIX (KpealioHu3Ma, CaMONPOU3BOJIBHOTO
OpraHU3MOB. 3apOKICHUS  (CHIOHTAHHOrO),  MAHCIEPMUH,

TUIIOTE3bI PHK-mupa). OnuceiBaTh
skcnepumentel C. Mwmepa u I'. HOpu mno
NOJIy4YEHUI0  OpPraHMYECKUX  BEIIECTB U3
HEOPraHWYECKUX MyTEM aOMOTEHHOI'0 CUHTE3a

9.2 OcHOBHBIE JITanbl 3BOJKLIMHA OPraHUYECKOr0 MHpa Ha
3eMuie, pa3BUTHE JKU3HM 110 3PaM H NIEPHOAAM

76. PazButne xn3Hu Ha 3emiie no 3pam u nepuonam. Karapxen. PackpeiBath conepkanne TEPMUHOB M TOHATHM:

Apxelickas U nporepo3orickas 3pbl. [laneo3oiickas spa u eé

NepUOJbl: KEMOPHUMCKUN, OpAOBUKCKUM, CHIypUICKUH,

J0H, apa, nepuos, apoMopdo3blI,

WIMoaJanTalyu. 3HaTh IIOCJIEA0BATEIBLHOCTh




JNE€BOHCKUI, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

77,

Meso3o0lickas 3pa U €€ NEepUuoAbl: TPUACOBBIM, HOPCKHM,

MEJIOBOM.

78.

Kannozolickass 3pa u €€ mNepuOnbl: IAJCOTCHOBBIM,
HEOI'€HOBBIM, AaHTPOIIOT€HOBBIA. XapaKTEPUCTHUKA KIMMaTa U
re0JIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl JBOJIFOLUHU
pPaCTUTENBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl Yy
pacTeHuil U KUBOTHBIX. [losiBIEHME, pacBET U BBIMUpPAHUE

IPYIII )KUBBIX OPTAaHU3MOB.

J0HOB:  KaTrapxeu, apxeu,  IpPOTEPO30H,
dbaHepo3oii; 3p: apxeickas, IPOTEPO3OUCKas,
[aje030MCKasg, MeE3030MCKas, KalHO30MCKasl;
IIEPUOIOB: KEeMOPHUICKHH, OPJOBUKCKHM,
CWIYPUMCKHM, JEBOHCKHAM, KaMEHHOYTOJIbHBIM,
MIEPMCKHM, TPHUACOBBIMA, IOPCKUM, MEJIOBOM,
I1aJIEOT€HOBBIN 51 HEOT€HOBBIN,
AHTPONOTCHOBBIA. XapaKTEPU30BaTh OCHOBHBIC
COOBITUSI B Pa3BUTUM OPraHUYECKOTO MHpa IO
3paM U M[EpPUOAAM T€OJIOTHYECKON HCTOPUH;
ATanbl Pa3BUTUSL PACTUTEIBHOTO W KUBOTHOTO
mupa. BeimenuTs  rmaBHbIE  apoMOpdO3bl
pacTeHuil W >KUBOTHBIX. CpaBHUBATh MEKIY
co0Oif  TpeACTaBUTENIEM  CHUCTEeMATHYECKUX
rpynI OpraHu3MOB, BBISBJISITh YEPTHI
YCIOXKHEHUSI W MOPUCHOCOOJIEHHOCTH K

YCJIOBHAM KU3HU

9.3

CoBpeMeHHasi CHCTeMAa OPraHNYecKoro Mupa




79.

Cucrema OPTraHUYCCKOro MHpa KaK OTPAKCHHUC 3BOJIFOLNH.

OCHOBHBIC CUCTEMATUYCCKHE I'pYIIIbI OPTaHU3MOB.

PackpblBaTh ~ copepkaHue  TEPMHUHOB U
MOHSATUI:CUCTEMATUKa,  HCKYCCTBEHHas M
€CTeCTBeHHas  kiaccudukanus,  OuHapHas
HOMEHKJIaTypa, TMPUHIUI  HEPAPXUYHOCTH.
XapakTepu3oBaTb  COBPEMEHHYIO  CHUCTEMY

OpraHu4CcCKOIro MHupa.

9.4

DBOJIIOIYSA YeIoBeKa (aHTPOIIOTeHE3)

80.

DBoJIIOIMA YeJI0oBeKa. AHTPOIOJIOTUs Kak Hayka. PazButue
MPEJICTABIICHU O MPOUCXOXKICHUM YeloBeKa. MeTomabl
M3y4eHus anTponoreHesa. CxoJICTBa U pa3anyus 4€JIOBEKa U

’KMBOTHBIX. CHCTEMaTHYECKOE IT0JIOKECHHME UEIOBEKa.

PackpelBaTh  comepkaHue  TEPMHHOB U
NOHSATHN: aHTPOIIOJIOT U, AHTPOIIOICHES,
YeJI0BEK pazymubiii(Homo sapiens),
IPSIMOXO0XKJICHHE, BTOPAsi CUTHAJbHAs CUCTEMA.
[lepeuncnarsb 3a/1aun aHTPOIIOJIOT UM,
ATANbICTAHOBIICHUS U PA3BUTHS MPEACTABICHUI
O IPOHMCXOXKIECHHH  4ejoBeka.  M3marath
OCHOBHBbIE moOJOkeHus1 teopun Y. JlapBuHa,
KPUTUYECKU OLICHUBATh
HEHAYYHYIOMH(POPMALIUIO O TMPOUCXOKIACHUU
YEJI0BEKA. 3HaTh CHUCTEMATHYECKOE

noyioxkeHueBuga Homo sapiens, mepeducisTh




ero  mop(domoro-aHaTOMUYECKHE  MPU3HAKU
pa3HoOro ypoBHsl (THI, KJacc, OTpAl U [Ip.).
VYcraHaBiIuBaTh YepThl CXOJICTBA u
pasznuuuituenoBeka U KUBOTHBIX. OOBACHATH U
OIICHUBATh 3HAYEHUE HAYYHBIX 3HAHUU O

IMPOUCXOKIACHHUHN YCJIOBCKAa J[JIA ITOHHMAaHUA

MCCTAa U POJIK YCIOBCKA B IIPUPOIC

9.5 JBrkymue cuiibl (GaKkToOpbl) AHTPONOreHe3a
81. JIBrKymue CHJIBI (pakropsr) AHTPOIIOTECHE3A. PackpeiBath conepkanre TEPMUHOB M TOHATHM:
HacnencTtBeHHass M3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD. (dakTopsI aHTPOTIOTeHE3a, TpyMIoBoe
OO1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYIUN TPYyAa, COTPYJHUYECTBO, peub, opyJuiiHas
MBIIIJICHUE, PEUb. TSI TeNbHOCTb, noauMophu3m.
XapakTepu3oBaTh JBIKYIIUE CHIIBI ((haKTOPHI)
aHTpPONOreHe3a: OMOJIOTUYECKUE U COLAIIbHBIE,
CpPaBHUBATH UX MEXIY cOO0M
9.6 OcHoOBHbBIE CTAANH IBOJTIOIUH YeI0BeKa
82. OcHOBHbIE CTaAUM W BETBH OBOJIOIMHM  YeJIOBEKa: PackpeiBaTh coaep:kaHuEe TEPMUHOB U TOHATH:

aBCTPAJIONUTEKH, Yenosek YMEJIbIN, Yenosek

ABCTPAJIOIINTCK, YCIOBCK YMCHBIﬁ, YCJIOBCK




NPAMOXOISIIINH,

IPSIMOXOISIIIINI, HEaHJepTael], KpOMaHbOHEII,

83. Yenosexk HEaHIepTaJIbCKUH, Yenosek pa3syMHbIN HEOIIMTHIECKAS  PEBONIOIHS,  [EPBOOEITHOE
COBpeMeHHOro Ttuna. Haxoaku ucCKkomaembIX OCTaHKOB, MCKYCCTBO.  XapakTepu3oBaTh W  CPaBHUBATH
BpeMsl CyIIECTBOBaHHMSA, 00JacTh pacnpoCTpaHEHUs, 00bEM MEXly COOOH OCHOBHBIC CTAMH SBOJIOUMH
FOJIOBHOTO MO3Ta, 06pa3 JKH3HH, 0Py IHA. YeJIOBEKa: XPOHOJIOTMYECKUM BO3pacT, apeal
pacripocTpaHeHus, 00OBEM TOJOBHOTO MO3ra,
oOpa3 >)KU3HU U OpyaAus Tpyda
9.7 YesioBeueckne pachl U NPUPOJHBbIE AJANITAIIUH YeJ0BeKa
84. YenoBeueckne  pacbl.  OCHOBHbIE  OOJIBIIME  PACHL: PackpbiBaTh  comepxkaHue  TEPMHUHOB U
eBpornieouiHas  (eBpasuiickas),  HErpo-aBCTpaJOUIHAs HOHATHI: packl, pacoreHes, ColMaI-IapBUHU3M,
(3xBaTOpHANbHAS), MOHTOJIOMIHAS (a3marcko- pacu3M, MeTHcauMs. XapakTepu3oBaTb WU
amepukanckas ). UepTsl MPUCTIOCOOTICHHOCTH CpaBHHUBATH MpeICTaBUTEIICHYEIIOBEYECKIX
npeacTaBuTeNen YeJI0BEYEeCKHXpac K YCIIOBUSIM pac,pacKpbplBaThb ~NPUYMHBI W MEXaHU3MBI
cymectBoBanus. EanHcTBO uenoBeueckux pac. Kpurtuka pacoreHesa, IMEPEYUCIATb U IPUBOJUTH

COLIMAJIIBHOTO JapBUHU3MAa U pacusma.Tonepanmuocms

MAAOUWIUX WIKOTIbHUKO8 NO OMHOWIEHUIO K OpYy2 Opy2).

OpUMEpPbl  MPUCIOCOOJIEHHOCTH YeJOBEKa K

YCIIOBUSIM cpenpl, [IPUMEPBI

MPUCIIOCOOUTEIHLHOTO3HAYCHUS PaCOBBIX
npu3HakoB. Jloka3piBaTh €AMHCTBO BHAa Homo

sapiens, HAyYHYI0 HECOCTOATEILHOCTh PACOBBIX




TEOPUM,UAEH COLMAIBHOTO JapBUHHU3MA U

pacusmMa

Tema 10. Opranu3smsl 4 OKpy:Kamas cpeaa

10.1 JKOJIOTUsI KAK HAyKa
85. DKoJIoTHsl KaK Hayka. 3aauuy pa3fesbl 3KOJIOrHud. MeTo bl PackpbIBaTh cosiepkaHle TEPMUHOB M TOHSITHI:
HKOJIOTMYECKUX UCCIIEJOBaHUH. DKOJIOTHYECKOE AKOJIOT U, HI0JIEBbIE HaOJI0IeHUS,
MHUPOBO33pEHUE COBPEMEHHOIO YEJIOBEKA. AKCIIEPUMEHTBI, MOHUTOPUHI  OKpY’Karollen
CpeIbl, MOJIETTUPOBAHUE, HKOJIOTHUECKOE
MHPOBO33pEHUE. [lepeuncasTs 3a/1a4u
9KOJIOTHH, €€ pas3felnbl HCBS3U C JIPYTHUMH
HayKamH. XapaxkTepu3oBaTh METO/IBI
DKOJIOTUYECKUX UCCIIEN0BaHUN
10.2 Cpeabl 00UTAHMA M IKOJIOTHYECKHE (PAKTOPBI
86. Cpenpl  oOWTaHMs  OpPraHU3MOB:  BOJHAs, HA3E€MHO- PackpbiBaTh ~ copepxkaHue€  TEPMHUHOB U

BO3ayHIHasd, IIOYBCHHAs, BHYTPHU-OPTraHU3MCHHA.

DKOJIOTUYECKHUE (bakTophI. Knaccuduxarus
AKOJIOTMYECKUX(DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE W

aHTpornorennsie. JleficTBue skoornueckux (PakTopoB Ha

NOHATHI:Cpena  OOWUTaHUsA,  DKOJOTHYECKHE

bakTopsl, OMOJIOTUYECKUIA ONTUMYM,
OrpaHUYMBAOIIUKA  (TUMUTHPYIOLIUI)(aKTOp.

XapakTepuszoBaTh YCIOBUS Cpell OOWTaHUS




OpPTraHU3MbI

OpTaHU3MOB; KJaccu(puImpoBaTh u
XapaKTePHU30BaTh AKOJOTHYCCKHE  (PAKTOPHI:
abmoTHyeckre, ONOTHIECKUE U aHTPOIIOTCHHEIE.
OnuceiBaTh neiicTBUe SKOJOTHYECKHX
(dakTOpoBHa OpPraHM3MBbI. XapaKTepPHU30BaTh
O0COOEHHOCTH CTPOCHHUS M KU3HEIEATCIHLHOCTH

paCTeHI/Iﬁ " JKXUBOTHBIXPA3HBIX CPCA obuTanus.

10.3 AbuoTnyeckue GakTopbl
87. AOuoTtnueckue (akTophl: CBET, TeMIEpaTypa, BIIAKHOCTD. PackpeiBath cosepkaHre TEPMUHOB U TTOHSTHIMA:
®oronepuoausm.IIpucnocodienns opranu3mMoB K JE€HCTBUIO abnotuyeckne  (QaxkTopbl,  (POTONEPUOIN3M,
abuotnueckux (pakTopoB. bruosornyeckuepuTMsl. OMOJIOrMYECKUE  PUTMBIL. AHanusupoBaTh
JIEHUCTBUE CBETAa, TEMIEPATYpPhl, BJIAKHOCTH Ha
OpTraHU3MBbI u PUBOJIUTH pUMEpPHI
IPUCIIOCOOIEHHOCTH OPraHU3MOB.
104 Buoruyeckue paxkropsl
88. buotnueckue (bakTOpBHI. Bunpr OMOTUYECKUX PackpeiBaTh  comepkaHMe ~ TEPMHUHOB U

B3aUMOJICUCTBUI: KOHKYPEHIIHS, XUIITHUYECTBO, CUMOMO3 U

ero Qopmel. Ilapazutusm, Koomepauus, MYyTyalu3M,

MOHATUI: OMOTHYECKHE bakTopsl,

XUIOTHHUYECTBO, [MapasuTu3Mm, KOHKYPCHIMA,




KOMMEHCAJIU3M (KBapTUPAHCTBO,

AMeHcanu3M,  HEUTpaJn3M.  3HA4YEHUE

B3aMMOJECHUCTBUM I  CYIIECTBOBAaHMS

IMPUPOIHBIX COO6H1€CTB8,X.

HaxJCOHUYIECCTBO).

OHMOTUYECKUX

OpPraHu3MOB B

MYyTYyaJIU3M, CUMOMO3, KOMMEHCAIU3M,
HaXJICOHUYECTBO, KBAPTUPAHCTBO,aMEHCAIIU3M,
HEHUTpaM3M. XapaKTepu30BaTh OHOTHUECKHE
(dakTopsl W BHABIB3aUMOOTHOIICHUN MEXKIY
OpraHu3MamH; MPUBOJUTH MPUMEPHI B3aUMHOM
IPUCTIOCOOIEHHOCTH OpraHu3MoB. CpaBHUBATH
co0oif

MEXTY BUJIBI

OMOTUYECKUXB3aUMOJICUCTBUN OPTaHU3MOB.

10.5 JKOJIOrHYeCKHEe XaPAKTEPUCTUKH BU/IA U MOMYJISIMU
89. DKoJIoTHYecKHe XapaKTePUCTHKHU TIOTTY JISITIAH. PackpeiBaTh  comepkaHue ~ TEPMHHOB |
OcHoBHbIENIOKA3aTENN HOITYJISILIVN: YHCIIEHHOCTb, HNOHATUN:TOMYJISIUS, YUCIEHHOCTb, IUIOTHOCTbD,

INIOTHOCTB, POXKIAACMOCTh, CMCPTHOCTD, IIPUPOCT, MUTpPALIHL.

JInHaMUKa YMCIIEHHOCTH MOMYJISIINU U €€ PEryJISLUs

POKIAaEMOCTB, CMEPTHOCTb, IPUPOCT,

MuUurpanusd, iMHaMHuKa YUCJIICHHOCTH ITOITYJIAIIUH.
XapaKTepI/I30BaTb OCHOBHBIC IIOKa3aTCJIM U

9KOJIOTHYCCKYIO IOITYJIAIINH,

CTPYKTYpPY

OIIMCBhIBATD MCXaHHN3MbI peryjsinnun

YHUCJIICHHOCTH IOITYJIAIUH

Tema 11. Coo0urecTBa M IKOJOTHYECKHUE CHCTEMbI
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Coo0mecTBa Opranu3smMoB

90.

CooOmiectBo  opranu3mMoB —  OuoneHo3. CTpyKTypsl
OuolrieHo3a: BHIOBas, MPOCTPAHCTBEHHAs, TpoduuecKas

(muteBast). Buasi-noMmunanTel. CBsi3u B OMOLIEHO3E.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
OMOIIEHO3, 3KOCHCTeMa, OUOreOlIE€HO3, BUJIbI-
JOMUHAHTBHI, AKOJIOTMYeCKas HULIA.
XapakTepu3oBaTh OMOIIEHO3 (COOOIIECTBO), €ro
BUJIOBYIO, MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYpbl. OOBACHATH pPOJb KOMIIOHEHTOB
OuoleHO3a B MOJJCPKAHUU €r0 CTPYKTYphl U
CYILIECTBOBAHMS Ha ONPEACIEHHON TEPPUTOPHUU.
OOBACHATH, OMOJIOTUUECKUN CMBICT SIPYCHOCTHU
Y TUCTOBOM M03anku. CpaBHUBATh KOMIIOHEHTBI
OMOLIEHO30B, UX BUIOBYIO, MPOCTPAHCTBEHHYIO

U TpOUUYECKYIOCTPYKTYpPBI, CBSI3H  MEXIY

OpraHu3MaMu

11.2

JKOCHCTEMBbI U 3aKOHOMEPHOCTH UX CyIIeCTBOBAHMS

91.

DKoJsiornueckre cuctembl (dkocucteMbl). Ilonsarue 00

DKOCHCTEME " ouoreoreHose. @DyHKIMOHAJIbHBIE

KOMITIOHECHTBIDKOCHUCTCMBI. MNPOAYLCHTHI, KOHCYMCHTEI,

PackpeiBath conepkaHre TEPMUHOB U ITOHSATHIA:
9KOCHCTEMa, OMOreoIIeHO3, IPOTYTICHTHI,
KOHCYMEHTBHI,

PEaYLIEHTHI, Tpoduueckue




penyuenTtel. KpyroBopoT BEIECTB M NOTOK JHEPruUd B

YPOBHH, IMUIICBAALICTIb U CCTb, 3KOJOTMYICCKHUC

HKOCUCTEME. Tpoduueckue (nuieBbIe) YPOBHH nupamMubl, OMoMacca, MPOAYKIHS, CYKIIECCHS.
3KOCUCTEMBI. XapakTepu3oBaTh CBOMCTBA SKOCHCTEMBI (€€
92. [TumeBsie wenu u  cetd. OCHOBHBIE  TOKa3aTelH CIIOCOOHOCTh K JUTUTETEHOMY
HDKOCUCTEMBI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE CaMOMOIIEP>KAHUIO, OTHOCUTENIBHO 3aMKHYTHIN
MUpaMUIbL:  TPOAYKIIMW,  YHUCIEHHOCTH,  OHOMACCHI. KPYTOBOPOT BEILIECTB, HEOOXOIUMOCTh MOTOKA
CBOIICTBA 3KOCHCTEM: YCTOMYHMBOCTb, CAMOPETYJISLUA, sHepruu).  CpaBHUBATH  MACTOUIIHBIE U
pa3BUTHE. JNETPUTHBIC THINEBBIC IIEMH, TPOPUICCKUE
93. Cykueccus. YPOBHH HKOCUCTEMBI. PasznmnuaTe mOupaMuibl
OPOAYKIMU, TNHUPAMUILl  YHUCIEHHOCTH H
nupamMuabl Onomaccel. COCTaBIATH 1ETH U CETH
nuranud. llepedncnsaTe CBOWCTBA SKOCUCTEM:
YCTOMYMBOCTh,  CAMOPETYJISIUSA,  pPa3BUTHE
(cykueccusi). OnuceIBaTh MEXaHH3M
NOJJICP)KaHUST PaBHOBECHS B OJKOCHCTEMaXx.
XapakTepru3oBaTh CYKIIECCHH, BBISIBIISITD
OPUYUHBI M OOIIME 3aKOHOMEPHOCTH CMEHBI

HKOCUCTEM

11.3 IIpupoanbie 3KOCUCTEMbI




94,

[IpupoaHble PKOCHUCTEMBI. ODKOCHCTEMBI PEK U  O3Ep.

DKocHUcTeMa XBOMHOI0 MIIU MU POKOJIMCTBCHHOT'O JICCA.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
BOJHBIC JKOCUCTEMBI, OHMOreoLEeHO3HI,
(PUTOIUIAaHKTOH, 300IJIAHKTOH, OEHTOC, TyMycC.
[IpuBoaUTE TpPHUMEPHI NPUPOAHBIX DKOCUCTEM
cBoell MecTHOCTH. CpaBHHBAaThb Ha3eMHBIE U
BOJIHBIE YKOCHCTEMBI; OPTaHU3MBbI, 00Pa3yIoIIne

pasHbie TpohUUECKHE YPOBHHU

11.4

AHTpOHOFeHHbIe IKOCHCTEMBbI

95.

AHTPONOT€HHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBEI.
Ypboskocucrtembl.  buosiornyeckoe U XO3SIHMCTBEHHOE
3HAYEHUE arpo3KOCHCTEM " ypOO3KOCUCTEM.
buopa3zHooOpasue kak (hakTOp YCTOHYMBOCTH 3KOCHUCTEM.

CoxpaHeHre OMOJIOTHYECKOro pa3Hoo0pa3us Ha 3eMIle.

PackpeiBath conepkanre TEPMUHOB M TOHATHM:

AHTPOIIOICHHAA JSKOCHUCTCMaAa arpo3KOCUCTEMA,

ypOo3KOCUCTEMA, O6uropazHoobpasue.
XapakTepru3oBaTh arpodKOCUCTEMBI u
yPOOIKOCHCTEMBI, 0COOCHHOCTH ux
CYIIIECTBOBAHMSI. [TpuBOIUTH IPUMEPHI

AHTPOIION€HHBIX 3KOCUCTEM CBOEW MECTHOCTH,
ONMCHIBATh WX BHUJIOBOM COCTaB U CTPYKTYpPY
NPUPOAHBIX DKOCHUCTEM M  arpOd3KOCUCTEM,

arpodKOCHCTEM B YPOOIKOCHUCTEM.
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Buocdepa — rinodanbHas 3xocucrema 3emian

96. VYuenue B. U. Bepuanackoro o 6uocdepe. ['pannipl, coctan PackpsiBaTh copepxkaHre TEPMUHOB U TTOHATHUM:
U CTPYKTypa Ouocdepsl. ouocdepa, >XKMBOE BEIIECTBO, JIWHAMHYECKOE

97. XKusoe BemectBo U ero Gpynkunn. OcobeHHOCTH OnoChepsbI paBHoBecue. OuenuBarb Bkiag B. W
KaKTJI00QIbHON SKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE U BepHnanckoroB cosznmanue ydenust o Ouocdepe.

obpatHas cBs3b B Ouocdepe. XapakTepusoBaTh cOCTaB OMocdepbl, PyHKIIUU

YKUBOTO BellecTBa Ouocdepsl U OnpeaesaTh (Ha

KapTe) obnactu ero HanOOJIBIIETO

pactpocTpaHeHus.  [IpuBomuTh  TIPUMEPHI

nposiBieHusT  (GYHKIWKA  JKABOTO  BEIIECTBA

ouochepsl, OMOTCOXUMUYECKON IeATEeTbHOCTH

YeloBeKa. [Tepeuncisars 0COOEHHOCTH

Oouochepsl Kak ri100aIbHOM 3KOCUCTEMBI 3eMJIH.

11.6 3aKOHOMEPHOCTH CylIeCTBOBaHUA OMochepbl

98. KpyroBopotbl BemiecTB U OMOTCOXMMUYECKHE  ITUKIIBI PackpsiBath cosiepkaHre TEPMUHOB U TTOHSITHI:

AJEMEHTOB (yryiepoja, aszoTra). 30HAIBHOCTh OHOChEpHI.

OcHoBHBIE OHOMBI CYIIIH.

LEI0CTHOCTh Onoc(ephl, KPyroBOPOT BEIIECTB,
OMOreOXMMHYECKHE LUKJIBI AJIEMEHTOB,

30HAIBHOCTH Ouocdeprbl, OuoMbl. ONUCHIBATH




KPYTrOBOPOT  BEHIECTB, OHMOr€OXMMHUYECKUE
OUKIBl a30Ta MW yriepoja B Ouocdepe.
OOBACHATh MPUYUHY 30HATBHOCTH OHOC)EpHI.
[lepeuncnsaTh M XapaKTepU30BaTh OCHOBHBIE

OMOMBI CyIIU 3eMITH.

11.7 YenoBeuecTBO B Ouochepe 3emiiun
99. YenoBeuectBO B Oumocdepe 3emMiu. AHTPOIOTCHHbIE PackpbiBaTh cosiep>kaHle TEPMUHOB M TOHSATHI:
U3MEHEeHus B buocdepe. AHTPONOTCHHbIE HM3MEHEHHs, HSKOJIOTMYECKUN
100 ['mo0anbpHbIE HKOJIOTUYECKUE TTPOOIIEMBI. KpHU3HC, rJ1I00aJIbHBIETTPOOIEMBI.

XapakTepu3oBaTh OUOC(EpHYIO POJIb YETOBEKA.
[IpuBOUTH MIPUMEPHI AHTPONOTEHHBIX
VU3MEHEHUN B ounocdepe. OueHuBathb
IIOCJICICTBUS 3arpsA3HEHUS] BO3IYLIHOW, BOAHOMN
cpedbl, U3MEHEHHUs KINMaTa, COKpalleHUus
OropazHooOpasusl. dopMynHpoBaThH
COOCTBEHHYI0 TIO3MLMIO TIO OTHOUICHHIO K
I00aJbHBIM U PETUOHAJIBHBIM AKOJOTUYECKUM
npobiemMaM, apryMEHTUPOBaTh CBOIO TOYKY

3pCHHA. Ha3piBaTh IIPUYHHBI TTIOABJICHUA




IPUPOAOOXPAHHON ITUKH, pacKpbIBaTh
3HaUEHUE  TMporpecca g IPEOAOTICHUS

9KOJIOTHYCCKOI'O KpHU3uca

11.8 CocyumecTBoBaHMe NPUPOABI M YeJI0BEYeCTBA
101 CocyiiecTBoBaHME MPUPOJIBI U yenoBedecTBa. CoxpaHEeHHUE PackpbIBaTh cosiepkaHle TEPMUHOB M TOHSITHI:
O61opazHo00pasus Kak OCHOBA YCTOWYMBOCTH OHOC(EpHI. palroHaIbHOE IPUPOOIIOIB30BaHHE,
102 OcHOBa  palMOHANBHOTO  YOPABJICHHUS  MPUPOIHBIMU YCTOWYUBOE pa3BUTHE, KOSBOJIOLHS.
pecypcamMu M MX UCHOJb30BaHuE. JlOCTH)KEHUsT OMOJIOTHH U XapakTepu3oBaTh panoHaIbHOE
OXpaHa MPUPOJIBI. UCIIOJIb30BaHUE MPUPOTHBIX pPECypcoB;
103 HuddepeHunpoBaHHbINA 3a4eT OCHOBHBIE MOJIOKEHUS KOHIICTIIIAN

YCTOﬁqHBOF O pa3BUTHUA




IIpumepHasi TeMATHKA WHIAMBUAYAJIbHBIX IPOEKTOB
B.U. BepHajnckuii u ero yuenue o o6umocdepe.
Wcropust u pa3BUTHE 3HAHUN O KIICTKE.
Oxkpy>karoniasi 4eJoBeKa cpejia U €€ KOMIIOHEHTHI: pa3IMuHbIE B3IJISIbI HA OJIHY MpoOsieMy.
[Tomymsus Kak eqMHAIIA OMOTOTHIECKON YBOJTIOIIHH.
[Tomynsammst Kak SKOJOTUYECKAs CIMHUIIA.
CoBpeMeHHbIE B3Il HA OMOJOTUYECKYIO SBOIIOIHUIO.
CoBpeMeHHBIE B3TJISAABI HAa IPOUCXOKICHNE YEIOBEKA: CTOJKHOBCHHE MHCHHIA.
CoBpeMeHHbIE METO/IbI HCCIIEIOBAHUS KIIETKH.
Cpenpl 00UTaHMS OPraHU3MOB: IPUUYMHBI PA3HOOOPa3Us.
Brusiare nBWKEHHUSI MAaTEPUKOB | OJICICHCHUH Ha (POPMUPOBAHNE COBPEMEHHON PACTUTEIILHOCTH U )KUBOTHOT'O MHpPa

[IprurHBI ¥ BO3MOXHAsI UCTOPHS BbIX0/1A HA CYLly PACTEHUU U KUBOTHBIX



YCJOBUSI PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM TUCIIUILINHBI

3.1. lis peasu3anuy NporpaMMsbl y4eOHOH TUCHMILIMHBI MPEAYCMOTPEHO cJieylollee CreluaJbHoe MoOMelleHue:
Kabuner Ouonoruu. Ilomemenue kaOuHETa COOTBETCTBYET TpeOoBaHUAM CaHUTAPHO-IMUAEMHUOIOTUYECKUX TPABUI H
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHaiieHO TUIOBBIM OOOPY/IOBaHHEM, B TOM 4YHUCJE CICHHAIU3UPOBAHHON Y4ueOHOMU

MeOeIbIO U CpeICTBaMU 00yUeHUs, HEOOXOAMMBIMU JIJIsl BBIMOTHEHUS TPEOOBAaHUI K YPOBHIO MOATOTOBKH 00YYaIOLTHXCS.

O6opynoBaHue yueOHOTO KaOMHETa!

— [I0Ca/I0YHbIE MECTA MO KOJIMYECTBY 00YUaIOUINXCS;
— pabodee MeCTO MpenojaBaTeis;

— KOMIUIEKT Y4€OHO-HaIJISIIHBIX TOCOOMIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUIEOMATEPHUAJIOB;

— 33J]aHUs JI1 KOHTPOJIbHBIX padoT;

— npo¢ecCHOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;

— Marepuainsl 1udPepeHIMpOBaHHOTO 3a4eTa.

Texauueckue cpeacTra 00ydeHUsI:
— MEePCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOTPaMMHBIM 00€CTICUCHUEM;

— TPOEKTOP C IKPAHOM.



3aJibl;

bubmmoTeka, YMTATBHBIN 3aJ1 C BBIXOJOM B c€Th VIHTEpHET.

3.2. UndopManmoHHOe o0ecnevYeHne peajn3auuy NporpaMmmbl
[Taceunnk B.B., Cymaroxun C.B., I'anontok 3.I". [lIsenos I'.I'. buonorus. — M. 2023
benses /I K., Joimwuy I'M., Ky3neyosa JI.H. u op. buonorus (6a3oBsiif yposens). 10 kimacc. —M., 2017.
benses /. K., Joimwuy I'.M., bopooun [1.M. u dp. buonorus (6a3oBsiif ypoBens). 11 knacc. —M., 2017.
Koncmanmunos B.M., Pezanog A.I'., @aodeesa E.O. buonorus: yaeOHUK IJI CTY. YUpEKISHUN cpell. ipod. oOpa3oBaHus / o pel.

B.M.KoncrantunoBa. — M., 2018.



