FOCYOQAPCTBEHHOE Moanucaxo umdposoii

BIOKETHOE P((;AC;ETF}%TBEHHOE

MPOGECCHIOHATIBHO BIénsienT oOpa3oBanus u Hayku bpsinckoii 061acTi

E OBPA3OBATEJIbHOE npooECccoHANbHOE

YUPEXKAEHVE  I'BIIOBPACHMKENIRE nenarornueckuii koaterxk M. A.C.ITymkuna»

"CYPAXCKUNI YYPEXIEHWE

MELATOTMYECKUN Hifﬁ?fﬁﬁﬂ?cmm

KROJNELK VIM. KOESEPIHO YTBEPXKIAIO
A.C.ITYLWWKUHA" A.CINYWKNHA"

Ha 3acenanmn 11K ecrecTBeHHO- 3am. qupekTopa mo y4ebHoi padbore
MaTEMAaTHYCCKUX TUCIMILINH I'BIIOY «Cypaxckuii neaarorudecKuu
kosuemk uM. A.C.Ilymkuna»
/FO.B. Haymosa |
«31» aBrycta 2023T. 10.B.Pomanyosa |

IIporokon Ne 1 «31» aBrycra 2023 r.

PABOYAS TITPOI'PAMMA

YUYEBHOM JUCHUATIIAHBI

OJ15.06 BHOJIOTHSA

44.02.01 /Jlouikonvnoe obpazoeanue

Cypax, 2023



PaGouass mnporpamma  oO1ieoOpa3oBaTeIbHOM y4eOHOM JTUCITUTIIIUHBI
buoJsiorusi paspaboraHa Ha OCHOBE denepanbHOTO roCyJapCTBEHHOI'O
o0pa30oBaTenbLHOTO CTaHAapTa cpeaHero oodmero obpazoBanusa (mamee OI'OC
COO (mpuka3z Munoopnayku P® ot 17 masa 2012 roga Ne 413 ¢ usMeHeHHUSIMU 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 00pa30oBaTEIbHOTO CTaHAApPTa MO CHEIUATBHOCTH CPEIHETO
po¢heCCUOHAIBHOTO oOpazoBanus (manee — OI'OC CIIO)  44.02.01
JlomkoabHOe oOpa3oBanme npuka3 MunHnpocsemeHus Poccuum ot 17 aBrycra
2022 roma Neo 743,DenepanbHoit pabodeil  mporpaMMmbl CpeIHEro OOIIEro
oOpazoBanus buoJsiorus, pazpadorannoit ®I'bHY UucturyT ctpareruun pasButus
oOpa3zoBaHuUs

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

Pa3zpaboTuuk:

KupoyxoBa I'.B., mnpenomasareinb 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 mporpamMma o yue6HOMy mipenmety «buosnorus» (mpenMerHas o61acTh
«EcTecTBeHHO-HAyUHBIC TIPEIMETHI») (Jajieeé COOTBETCTBEHHO — MpOrpaMMa IIo
Oouonoruu, OWOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO 3allMCKy, COJIEp)KaHue OOydeHHS,
IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl IO OWOJOTHH, TEMAaTUYECKOE
wianupoBanue. [losicHuTenpHas 3amucKa oTpakaeT oOlIMe LEeNu M 3aJadd U3ydeHUs
OMONOTHH, XapaKTEPUCTHKY IICUXOJOTHYECKHX MPEINOChUIOK K €€ H3yYeHHUIo
00y4JarImUMHUCs, MECTO B CTPYKType Y4eOHOTO IUTaHa, a TakKe IMOAXOABI K OTOOpY
COJIepKaHus, K OTPEACIICHUIO TUIAHUPYEMBIX PE3yJIbTAaTOB.

ConmepxaHue 0O0y4eHMsI PpacKpbIBa€T COJAEp)KATENIbHbIE JIMHUHM, KOTOpBIE
npeiaraTcs Ay 00s3aTeNIbHOTO M3YUYEHHUS B Ka)JIO0M Kjlacce Ha YpOBHE CPEIHETO
obmero obpazoBanusi. CojepkaHre OOy4YEHHs] PACKpBIBAET COJIEp KaTeNIbHbIE JIMHUM,
KOTOpBIE TMpEaaratoTcst Ajas 00A3aTeIbHOTO M3YyYEHHUs B KaXK/IOM KJlacCe Ha YPOBHE
cpeaHero o6miero ooOpazoBaHus, NMPO(ECCHOHATBLHO OPUEHTHUPOBAHHOE COJIEPKAHUE
BBIJIETICHO KUPHBIM KYPCHUBOM.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MPOrpamMMbl MO OHOJIOTUM BKJIIOYAIOT
JMYHOCTHBIE, METalpeIMETHBIE PEe3yNbTaThl 3a BECh MEPHOJ OOy4YeHHs Ha ypOBHE

cpenHero odmiero oopa3oBaHus, a TAKKe MPEAMETHbIE JOCTHKEHUS 00YUaroIerocs.



[Ipu pazpaboTke mporpaMMbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO MpeaMera
«buonorusi»  cocraBwiM:  KoHLeNnTyaidbHble — mosioxkenus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, collepKaHusl, pe3yIbTaTOB O0Oy4YEeHHs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHHUS OO0 OOIMX NEIsAX W MPUHIMUNAX,
XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO OOIIEero 00pa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crierudrke OMoJIOTHH, €€ 3HAaUYCHUU
B TIO3HAHUU >KUBOM TIPUPOJBI M OOECIEUEHUM CYIIECTBOBAHUS YEJIOBEYECKOIO
obmiectBa. CoOrjiacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEEICHbl OCHOBHBIE (DYHKITUU
nporpaMmbl 1o Omosiorun U €€ cTpykTypa. Ilporpamma mno Ouosoruu Jaér
NpEACTaBICHUE O LeNAX, 00 oOmel cTpareruu OOy4eHHs, BOCIIUTAHUS U PA3BUTHS
oOyyaromuxcst  cpeacrBamu  ydyeOHoro mnpeamera «buonorus», — omnpenensiet
00s13aTeNIbHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYPY, paclpeesicHue Mo pasaeaam
U TeMaM, PEKOMEHJyEeMYyIO IMOCIeI0BATEILHOCTh U3YUYEHUs] y4eOHOro marepuaia ¢
y4ETOM MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKU 00pa30BaTEILHOTO
mpoiiecca, BO3PACTHBIX OCOOEHHOCTEW oOydaronuxcs. B mporpamme mo Ouoioruu
TaK)K€ YUUTBHIBAIOTCA TPEOOBAHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM U
MpEeAMETHBIM pe3yjbTaTaM OO0ydeHHs: B (DOPMUPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATENILHON JIeSITEIbHOCTH/YUEOHBIX JEUCTBUN OOYYAIOIIUXCS IO OCBOCHHIO
colepxaHusi OHoJIoTUYecKoro oOpaszoBaHusi. B mporpamme mo Owuonorum (10-11
KJIacChl, 0a30BbI YpOBEHb) pEaM30BaH NPUHIIMI MPEEMCTBEHHOCTH B HW3YUYEHUU

Ouosnoruu, 6aroaps 4emy B Her



HOACHUMTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ONpENCIICHUST TMOJXO0J0B K (OPMHPOBAHHUIO COACpKaHUS YydeOHOro IpeaMera
«buosorus»  cocTaBWIM:  KOHIENTyajdbHble  nosiokenuss ®I'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COMlep KaHus, PE3yIbTaTOB OOYUYCHHs U TPEOOBAaHUN K
YPOBHIO TOJATOTOBKHM BBIITYCKHUKOB, TMOJIOKEHHUS OO0 OOIMX IeIAX W MPUHIMINAX,
XapaKTEPHU3YIONTNX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO OOIIEero oopa3oBaHUs
B Poccuiickoit denepanuu, a Takke MOJOXKEHHS O crieliuduke OMOIOTUH, € 3HAUCHUH
B TIO3HAHWUU JKUBOM TPHUPOABI M OOCCIECUYECHUU CYIICCTBOBAHUS YEIOBEYECKOTO
oOmectBa. CoOriacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEJEICHbl OCHOBHBIE (DYHKIIUU
MIPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosiornu naéT TpeAcTaBICHUE O LENsIX, 00 00Iiell crpareruu
00y4eHHs, BOCIIUTAHUA U Pa3BUTHS OOYYaIOIIMXCS CPEICTBAMH y4eOHOIO MpeaMera
«buonorusy, ompenenseT o0s3aTENIbHOE NPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYpY,
pacmpeneneHde 1O paslesiaM U TeMaM, PEKOMEHAYEMYI0 MOCJIeI0BaTeIbHOCTD
U3Y4YEHHUs Yy4yeOHOro Marepuana ¢ y4E€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM  00pa3oBaTEIBHOTO  TPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJarnmxcs.

B nporpamme 1o OHONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3yJbTaTaM OOydeHus B
GbopMHpPOBaHUN OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIBHON JCATEIHHOCTH/YUEOHBIX
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 Pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHUPOBAHHUEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUN JIMYHOCTH, DKOJOTHYECKOIO
MBIIJICHUS, TPEJCTABICHUN O 3J0POBOM 00pa3e *KU3HU U OCPEeKHBIM OTHOIICHHEM K
OKpy>Karolel npupoaHou cpene. [loaTomy Hapsay ¢ uzydeHueM OOIIeOMOIOrMYeCKUX
TEOpUH, a TaKK€ 3HAHUU O CTPOCHHM >KUBBIX CHUCTEM Pa3HOrO paHra U CYIIHOCTH

OCHOBHBIX HPOTCKAKOIINX B HUX IPOLHCCCOB B IIPOrpaMmc I10 OMOJIOruH YACICHO



BHUMAaHHE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUN B TTOBCEAHEBHOM KU3HU JIJIS1 PEIICHUS
OPUKIAJAHBIX 3a/ad, B TOM 4HCIE: NPO(QUIAKTHUKKA HACIEICTBEHHBIX 3a00J1eBaHUMN
YeJIoBeKa, MEIUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS SKOJOTHYECKH
1[€JI€CO00Pa3HOr0 TOBEACHUS B OKPY’KAIOIIEH MNPUPOJHON Ccpele, aHalu3a BIMSHUS
XO035MCTBEHHON JIEATEILHOCTH YEJIOBEKa Ha COCTOSIHHE TPUPOJHBIX U MCKYCCTBEHHBIX
IKOCHCTEM. Y CUJIEHHE BHUMAHUS K MPUKIATHONW HANPaBIEHHOCTH YY4EeOHOTO Mpeamera
«buonorus» MPOAUKTOBAHO HEOOXOJUMOCTBHIO OOECIEUEHHS YCIOBUU ISl PEIICHUS
OJIHOM W3 aKTyaJbHBIX 3aJad IIKOJBHOIO OMOJIOTMYECKOro oOpa3oBaHHs, KOTOpas
npeanosiaraer (GOpMUPOBaHHE Yy OOYYAIOIIUXCS CHOCOOHOCTH aJanTUPOBAaThCS 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, pacimdpser M 0000IIaeT 3HAHUS O >KUBOM MpUpoAE, €€ OTIUYUTEIBHBIX
pU3HAKaX — YPOBHEBOW OpraHU3aIlMU W SBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB >KMBOUW MpuUpobl, GOpMHUPOBaHUS (PYHKIIMOHAIBHOW T'PAMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30macHOro oopasza >KM3HH, FKOJOTMYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIIEHUS K )KUBOU MIPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHWe OWOIOTHS MMEET TakKe MJIsi PENICHUS BOCIHMTATEIBHBIX U
pa3BUBAIOIIUX 3a7ad CpeAHEro oOIero oOpa3oBaHUsl, COIUATM3AIMU O0yUYarOIIUXCS.
N3yuyenue Ouosioruu obecrneurnBaeT yclIoBUs i (OPMUPOBAHUS HHTEIJICKTYyaTbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpHI,
CIOCOOCTBYET WHTErpalid OWOJIOTHYECKUX 3HAHUU C TPEACTABICHHUSIMHU U3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Hazpanubie
MOJIOKEHHUST O TpeqHa3HadeHHH y4eOHOro mpenmera «buonorus») cocTaBUIN 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 COOTBETCTBHU C KOTOPHIM
oOyyarouqyecss  JODKHBI ~ OCBOMTh  3HAHWA W yMEHUS, 3HAYUMble  JUIS

(bopMHUPOBAHUSOOIICH KYJIbTYphI, OTIPEICISIIONTNE aICKBATHOE MOBEIACHUE YEIOBEKA B



OKpY>Kalollle MPUPOJHON cpefe, BOCTpEOOBaHHbIE B IMOBCEIHEBHOM JKM3HU U
npakTuyeckon gnesrerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHWM 3aHUMAloT
AJIEMEHTHI COACPIKaHUs, KOTOPBIC CITy>KaT OCHOBOM 111 ()OPMHUPOBAHUS MPEICTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa W LEHHOCTHBIX OPUEHTALMSIX
JUYHOCTH, CIOCOOCTBYIONIUX TyMaHU3AIMHA ONOJIOTMYECKOTO 00pa30BaHUA.

CTpyKTypHUpOBaHUE COJACPKAHUS yIeOHOTO MaTepuaia B IpOrpaMMme Mo OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSIX JKMBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHu3aiuud W SBojionuu. B
COOTBETCTBUM C O3TUM B CTPYKType yueOHoro mnpenmera «buonorus» BbIeICHBI
CIEAyIOIINE COAEpKaTelabHble JIMHUU: «buosorus kak Hayka. MeToasl HaydHOro
no3HaHus», «Knetka kak Ouosioruyeckas cucrema», «OpraHu3Mm Kak OuoJorhueckas
cucteMay, «CucremMa u MHOrooOpasue OpPraHUYECKOro MHpa», «IBOJIOLUS KUBOU
MPUPOABD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

[enb n3ydyenus yueOHoro npeamera «buonaorus» Ha 6a30BOM ypOBHE — OBJIJICHHUE
0o0yJarommMMuCss 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHU3allud >KUBBIX
CHUCTEM pa3HOr0 paHra U NPUOOpPETEHHE YMEHUW UCIOJb30BaTh STU 3HAHUS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOABI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIeM.

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

OCBOEHHE OOYYaIOIUMUCS CUCTEMbI 3HAHUW O OMOJIOTMUECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTE3aX, MpPaBWIAX, CIYXKAllMX OCHOBOM JJIs
dbopMupoBaHUs TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJax
HAy4YHOTO I[I03HAHUSA, CTPOCHHUM, MHOTOOOpPAa3WU M OCOOCHHOCTSX JKHMBBIX CHCTEM
pa3sHOrO YpPOBHS OpraHW3alMM, BBIJAIOIIMXCS  OTKPBITUSIX W COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopmupoBaHUe Yy OOYYalOIIMXCS IMO3HABATENIBHBIX, WHTEIUICKTyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MIPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B OUOJIOTHU
Hay4YHBIX B3IJISI0B, MJEH U MOJIXOJOB K M3YUYEHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHS

OpraHu3alluy;



CTaHOBJICHHE Y O0y4aroumxcs oO0Iel KyJabTyphl, (PyHKIIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHMM OOBSICHATH U OLECHUBATh SIBICHHUSI OKPYKAIOLIErO0 MHpa >KUBOH
IPUPOABI HA OCHOBAHUH 3HAHUH U OIIBITA, OJYYEHHBIX NPU U3YUEHUH OUOJIOTUH;

(¢opmupoBanne y  oOydaroluxcs YMEHUH  WJUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTM IIO3HAHMUSI YEJIOBEKOM >KHBOM
IPUPOABI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHUS K HEH, COOJMIOAEHUS 3TUYECKHX
HOPM TIpU NPOBEACHUM OHOJIOTUYECKUX HCCIIEOBAaHUM; OCO3HAHHE LIEHHOCTU
OMOJIOTMYECKUX 3HAHMWA JJIs TOBBIIICHUS YPOBHSA DKOJOTMYECKOM KYyJbTYpbI, AJIs
(bOopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHMW UM YMEHUN B IIOBCEJHEBHOM >KU3HHM JUIS
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, SIBIISIETCA 00S3aTENIbHBIM yY€OHBIM IPEAMETOM, BXOJSIIUM B COCTAaB
npeaMeTHon o6sacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

OO6m1ee ynciIo YacoB, pEKOMEHIOBAHHBIX JTsl n3ydeHus Ononoruu — 80 gacos.



COAEPKXAHHUE OBYUYEHUSA

Tema 1. buosiorusi Kak Hayka

buonoruss xak Hayka. CBs3bp OHMOJOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU Haykamu, ¢uinocodue, ITUKOHN, 3CTeTUKONU 1 mpaBoM. Poib
Oovonorun B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. Cucrema
OMOJOTMYECKUX HAayK. MeTonpl TMO3HAHMS JKUMBOM MpUponbl  (HaONIOAECHHE,
HKCHEPUMEHT, OMHCaHUE, U3MEPEHUE, Kjaccuduxanus, MOJEIUPOBAHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX).

Jlemoncmpayuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H.K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabauywl u cxemvl: «MeTOAbI MO3HAHUS )KUBOU TPUPOIBD».

Jlabopamophvie u npaxmuyeckue pabomol:

[Ipaktruueckas padora Ne 1. «Mcnonap30BaHne pa3audHbIX METOJOB MPU U3YUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl M UX OPraHU3alMs

Kusbie cucteMbl (OMOCHUCTEMBI) Kak TpeAMET Hu3ydeHus Ouonoruu. OTauyue
KUBBIX CHCTEM OT HeopraHuueckoi mnpuponbl. CBoicTBa OHOCHCTEM U UX
pasHooOpasue. YPOBHM OpraHu3alud OHOCUCTEM: MOJICKYJIAPHBINA, KIETOUYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreoreHOTHYECKU ), OMOChHEPHBIA.

Jlemoucmpayuu.

Tabmuubr u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU KUBOU
IPUPOJIBDY.

Obopyoosanue: monaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHNE KJIECTKH

XUMHUYECKUM COCTaB  KJIETKA. XUMHYECKHE DJIEMEHTBI: MAaKPODJIEMEHTHI,
MUKpPO3JIeMEeHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

(DYHKHI/II/I BOJbI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECCKOI'O

OastaHca.



benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnumble M 3aMEHHMBIE AMMHOKHUCIIOTBI. AMHHOKHUCIIOTHBIM COCTaB. YpPOBHU
CTPYKTYpBI O€JIKOBOM MOJIEKYJbI (IEpBUYHASL, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornueckue pyHKIUN OCIIKOB.

@depMeHThl — Ouonoruueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIH
HEHTp, cyocTpaTHas cneuuduunoctsb. Kodepmentsl. Butamunbsl. Otanuns GepMeHTOB
OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

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 nunuaoB. CpaBHEHHE YTJIEBOJIOB, OEIKOB HU
JUNUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie xkucnorel: JJHK u PHK. Hykneornasl — MOHOMEpBI HYKJIIEMHOBBIX
kuciot. Ctpoerue u ¢pynknuu JJHK. Ctpoenne u pynkimu PHK. Buasr PHK. AT®:
CTpPOEHUE U (DYHKIIUHU.

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

Knerka kak menoctHas >xkuBas cucrema. OOmMe MPU3HAKM KIETOK: 3aMKHYyTas
HapykHas mMeMOpana, mosiekysbl JJHK kak renerudeckuil anmapar, cucTeMa CHHTE3a
oenka.

Tunsl KIeTOK: syKapuoTHueckas M mnpokapuoTuueckas. OCOOEHHOCTH CTPOCHHS
poKapuoTHdYecKol kieTku. Kinetounas crenka 6akrepuit. CTpoeHHE 2yKapUOTUIECKON
KkJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAasl CTEHKA, TIJMKOKAJIHUKC, HX
¢bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U ¢GyHKuuu. [luTomnasma u eé
opranousipl. OnmHoMeMmOpaHHble opraHounbl kietku: OJIIC, ammapar Tonbmxu,
an30combl.  [lolyaBTOHOMHBIE  OpPraHOMAbl  KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.

[Ipoucxoxaenne MHUTOXOHAPUM © 1iactua. Buasl mmactua. HememOpaHHbie



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

SAnpo — peryasTopHblii ueHTp kieTku. CTpoeHHe sjapa: siiepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KIIETKE.

Jemoncmpayuu:llopmpemsi: A. JleBenryk, P. I'yk, T. IlIBann, 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 )KMBOU MPUPOJIEN.

Tabnuyvr u cxemwr: «llepmoguueckass TabIUMUAa XUMHUYECKHUX 3JIEMEHTOBY,
«CTtpoenne MoJeKyybl BoJbDy, «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiaKay,
«Ctpoenue Qepmenta», «Hyxnennossle kucinotel. JIHK», «CtpoeHue MoieKyJisl
AT®», «CrpoeHue 3yKapHOTUYECKON KIETKH», «CTpO€HHE >KUBOTHOW KIIETKUY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpoeHne NPOKApUOTUYECKOU KIIETKHY,
«CTpoeHue sapa KIETKN», « Y TIIeBOAbDY, «JIumuasn.

Obopyodosanue:  CBETOBOM  MHMKPOCKON, OOOpyAOBaHWE JUIsl  MPOBEJEHUS
HAOMNIOCHUM, W3MEpPEeHUH, HSKCIEPUMEHTOB, MHUKpOIpENaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

Jlabopamophvie u npakmuueckue pabomuwi:

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
JTUCCUMUTISTINSA  (PHEPTeTUYECKUH OOMEH) — JB€ CTOPOHBI €IMHOTO TIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M HSHEPrUd B TOHUMAaHUU
Merabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM u reTepoTpodHbii. Poib
(dbepMeHTOB B OOMEHE BEILIECTB W TNPEBPAIECHUM HSHEPruuM B KieTke. DOTOCHHTES.
CeeroBast u TeMHOBas (a3pl porocuHTe3a. Peakiuu @orocunTeza. DPGHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue GOTOCHUHTE3A ISl KU3HU Ha 3emuie. BiausHue ycioBuil cpezsl
Ha (POTOCUHTE3 U COCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTE3UPYOIue OakTeprun. 3HAUCHHEe XEMOCUHTE3a JJIs )KM3HU Ha



3emuie. DHepreTuyeckuii oOMeH B KieTKe. PacuieruieHue BeleCTB, BBIICICHUE U
aKKyMYJUPOBAHHE SHEPrUM B KJIETKE. DTambl dHEpreTudeckoro oomena. [nmkonus.
bpoxenne wu ero Buael. KuciaopogHoe OKuCIEHHE, WIM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe (ochopmnupoBanue. IPHEKTUBHOCT IHEPrEeTHUECKOT0 OOMEHa.
Peakiun matpuyHoro cunres3a. ['enetnueckas uHbpopmanus u JHK. Peamuzarms
TeHeTUYeCKOM uH(popMaluu B KIeTke. [‘eHeThyeckuid KOO U €ro CBOMCTBA.
Tpanckpunims — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunre3 Oenka. Dtarbl
TpaHcisiuu. KogupoBanue amuHOKHCIOT. Pons pubocom B OuocuHTE3e Oelnka.
Hexnerounsie ¢opmbl ku3Hu — Bupychl. Hctopus otkpeitus BupycoB (J.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KM3HEHHOTO ITMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTeHmil, >KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIM/la. OGpaTHas TpaHCKpUTIIIHUA,
peBeprasza u uHrerpasa. Ilpogunakmuka pacnpocmpanenus upycHvix 3a001e6aHuil
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»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbIM 1Mk Bupyca CIIN/a,
oakTeprodaray, «Permukarms JJTHK».

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

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHbli UK, WU )KU3HEHHBIN UK KiaeTku. MaTepdaza u murtos. [Ipoueccsl,
nporekatone B uHTep(daze. Permmkanus — peaknust matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHBIN
XPOMOCOMHBIC HaOOphl. XpoMatujbl. lluToNornyeckrue OCHOBBI Pa3MHOXKEHUS U
VH/IMBUTyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knetkn — Muto3. Craguu muto3a. IIponeccel, npoucxoasume Ha pa3HbIX

CcTaauaX MUTO3a. bHOJIOrHUeCcKUil CMBICII MUTO3A.



[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

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

Meito3. Cramum Meio3a. Ilporecchl, NpPOUCXOIAIIME HA CTaAusAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunroep. bruonornueckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJIOBBIX KIETOK Yy KMBOTHBIX. [losioBbIe
JKEJIe3bl: CEMCHHUKU U siMYHUKU. OOpa3oBaHUE W Pa3BUTUE MOJOBBIX KJIETOK — TaMeT
(cmepmaTto3ouny, SUIEKIETKA) — cIepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U cnepMaro3ouaoB. OmiogorBopenue. [laprenorenes. MuauBuayansHOe
pa3BUTHE (OHTOTEHE3).

OMOpuoHalIbHOE pa3BUTHE (IMOpHUOTEHE3). ITarbl YMOPHOHAIBHOTO PA3BUTHS Y
MTO3BOHOYHBIX KUBOTHBIX: npoOJeHue, racTpyJisius, OpraHOreHes.
[TocTomOproHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBLHOTO PAa3BUTHS: MPSMOE,
HermpsiMoe (IMYMHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHuW3MoOB, (DAKTOPHI,
CITIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOT€HE3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJIMU Pa3BUTHS.

Jlemoncmpayuu:

Tabnuyvr u  cxemvl: «DOpPMBI  pPa3MHOXKEHHSI OpPTaHU3MOBY»,  «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHHUE PACTCHUIN,
«Jlenmenne kneTku 6akTepuin», « CTpoOCHUE MOJIOBBIX KIETOK», «CTPOSHHE XPOMOCOMBD,
«Kierounbiii ki, «Pemmukamusa JHKY, «Murtosy», «Meios», «IIpamoe u Henpamoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIOIMIMX U YeoBeKka», «OCHOBHBIE CTaJIUU
OHTOTEHE3a».

Obopyoosanue: MMKPOCKOTI, MUKpOIpEnapaThl «CnepmMato30uasl

MJICKOIIATAIOWIETO», «SNuekneTka MIeKkonuraromero», «Kapuokunes B kieTkax



KOpEIlIKa JyKa», MarHuTHas Mozenb-anukanus «/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.
BuesaepHas HacneCTBEHHOCTh 1 H3MEHYUBOCTD.

I'eneruka venoBeka. Kaprorun denoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA!
TEeHEAIOTUYECKUN, OJIM3HEIIOBBIN, IUTOTEHETUYECKUN, OMOXUMHYECKUN, MOJEKYIISIPHO-
TE€HETUYECKU. CoBpeMeHHOE onpeenecHue TEHOTHIIA: MTOJIHOT€HOMHOE
CEKBCHHpPOBAHWE, TE€HOTUIIMPOBAHWE, B TOM uHcie ¢ nomomplo IIIP-ananusza.
HacnencrBennele  3a0oJieBaHMSI  dYelOBEKa: TIeHHBIE  OoJyie3sHHM, ©Oone3HHM ¢
HACJIEICTBEHHOUIIPEIPACTIONIOKEHHOCThIO, XPOMOCOMHBIE 00se3HH. CoMaTu4eckue u
reiepaTuBHble MyTanuu. CTBosIOBble KieTKU. [IpuHIUIBI 370pOoBOro obpasza >KU3HH,
JUArHOCTUKH, MNPOPUIAKTUKH W JIEUEHUA TEeHETHYecKuX OosiesHed. Menuko-
IFEHETUYECKOE  KOHCYJIBTHUPOBAHHME.  3HAYEHHE  MEIULMHCKOW  TE€HETHMKH B
NpPEeNOTBpPAllleCHU M JICYCHHM TEHETHYECKUX 3a0oJjeBaHui 4esioBeKa. Omobop
cooepicanun mamepuana «I'enemuxa 0na camvix MaaieHbKUX».

Lemoncmpayuu: [lopmpemuwi:

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

Tabauyvr u cxemvi: «MOHOTHOPUIHOE CKpPEIIMBAHME M €r0 LMTOrE€HETHYECKas
OCHOBa», «3aKOH PACILIEIJICHUS U €r0 IUTOT€HETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JurubpugHoe ckpeumBanue», «lluronornueckre OCHOBBI AUTHOPUIHOTO
CKpeuBanusy, «Mehos», «B3auMoneicTBUE aUIeNIbHBIX TE€HOB», «l'eHeTmyeckue
KapThl pPACTEHUM, KUBOTHBIX M 4YeJoBeKay, «l'eHeTuka moia», «3aKOHOMEPHOCTH
HAaCIIEIOBAaHUsI, CLICTUICHHOTO C MOJ0M», «KapuoTHUIlbl YeoBeKa U KUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MonudukanmonHas wu3MeHUMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3MEHUYUBOCTD.

Obopyodosanue: MoJeIU-anIuIMKau ~ «MOHOTHOPUAHOE  CKpELIMBaHUEY,
«Henonnoe  nomuHupoBanue»,  «JduruOpugHoe  ckpeuBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKON W MHKpomnpemnapar «/lpozoduna» (Hopma, MyTtammu (OpMBI

KPBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».



Jlabopamophvie u npakmuyeckue pabomul:

lIpakmuueckas paboma Ne [. «W3yuenue MoIu(PUKAMOHHOM H3MEHUYMBOCTH,
MMOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW.

IIpakmuueckas paboma Ne 2. «CocraBiieHrEe U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi OpraHu3MoB.

OcHoBbl OuoTexHonoruu Cenekius Kak HayKa v Ipoliecc. 3apoKICHUE CEJICKIUU U
nomecTtukanus. Yuenue H.M. BaBuioBa o 1meHTpax MPOUCXOXKICHHUS U MHOTO00Opa3ust
KYJIbTYpHBIX pacTeHHuil. LIeHTphl NPOUCXOXKICHUS NOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbl CENEKIMU. MacCoBbIi M WMHIMBHUAYaIbHBIA OTOOPHI B
CENEeKIMU pACTEHMH W KUBOTHBIX. OIEHKa JKcTepbepa. bIM3KOpOACTBEHHOE
cKpenuBanue — HHOpuauHT. Yncras nuaug. CKpeluBaHue YUCThIX JTUHUM. ['eTepo3uc,
uiu rubpuaHas cwia. HepojacTBeHHoe ckpemniuBanue — ayTOpuauHr. OtTnanéHHas
rubpuan3anus u e€ ycrnexu. McKyCcCTBEHHBI MyTareHe3 M MOJIYyYE€HHUE MOJUIIIONIOB.
JlocTrxkeHus CeNneKIuy pacTeHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpaciib MpoU3BOACTBA. [ €HHAsT MHXKEHEPUs. DTallbl CO3IaHU
PEKOMOWHAHTHOM JHK u TPaHCI€HHBIX OPraHU3MOB. Knerounas
nxeHepud.Kierounble  KyabTypbl. MMUKpPOKJIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KnonupoBanve  BBICOKONMPOMYKTHUBHBIX  CEIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.
Okonoruueckre M dTH4eckue npodiembl. MO — reneruuecku Moau(HUIIMIPOBAHHbBIE
opranusmel. Bauanue I'MO na 300posve 0emckozo opzanuszma.

Jlemoncmpayuu:

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

Tabauyvt u cxemovi: Kapta «LeHTPBI TPOUCXOKIECHUSI U MHOTOOOPa3usl KyJbTYPHBIX
pactenuit», «llopoabl AOMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTCHUNY,
«Otnanéunas rubpuauzamnus», «Padotsl akagemuka M.®. UBanoBay, «llonmumnouausy,
«O0bekThl  OmoTexHosoruny,  «KinetouHnele  KyJbTyphl W KJIOHUPOBAHUEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MyJSKM IUIOJOB UM KOPHEIUIOAOB JTUKUX (OPM U KYJIbTYPHBIX

COpPTOB pacteHui, repdapuii «CenbCKOX035iCTBEHHbBIE PACTEHUSD.



Tema 8. DBoJIONMOHHAA OMOJIOTUA

[Ipennochulku BO3HUKHOBEHUS BOJIOIMOHHON TEOPUH. DBOIIOLHMOHHAS TEOPHUS U
e€¢ Mecto B Ouonoruu. BrnusHue 3BOJIOIMOHHON TEOpUHM HAa pa3BUTHE OMONOTHH U
JIpYTUX HayK.

CuaerenbcTBa 3BoIonnU. [laneoHTonornyeckre: mocie10BaTeaIbHOCTh MOSBICHUS
BUJIOB B IMAJICOHTOJIOTUYECKOM JeTonucH, nepexoausie Gopmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA W  pa3iuyusi SMOPHOHOB pPa3HbIX BHUJOB
N03BOHOYHBIX.  CpaBHMTEIIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTMYHbIE,
pyJIMMEHTapHblE OpraHbl, araBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IIyTed Yy BCEX
OpPraHU3MOB.

OpomonnonHas teopuss Y. /lapsuna. [Ipeanocbuikyn BOZHUKHOBEHUS NAPBUHU3MA.
JIBroKyIMe cuibl 3BOJIOLMHM BHJIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPaHMYEHHOCTU  PECypcoB,  Heompeneia€HHas  U3MEHYMBOCTb, Oopbba  3a
CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckass Teopust HBomounu (CTD) m €€ OCHOBHBIE MOJOXKECHUS.
MuxkposBosorus. [lomynsuusa kak equHUIA BUA U BOJIOLIMH.

JIBkytue cuiibl ((PakTophl) SBOJIIOIMU BUIOB B MIpUpoae. MyTallMOHHBIN TTpoIiecc
U KOMOWHATUBHAs U3MEHYMBOCTD. [lomynsunonHbie BosiHbI U Apeld renos. M3onauus
U MUTpaIus.

EctecTBenHsbIit 0T00p — HampaBistomuii HakTop dBOTOIUH. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KaK  pe3yjibTaT dBodouuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopdh 036l ¥ HINOA AT TAIUH.

Bun u Bunoo6pazoBanue. Kpurepunu Buna. OcHoBHBIE (HOpMBI BUI00OPA30BAHUS:
reorpapuueckoe, SKOJIOTUYECKOE.

MakposBomonisi.  PopMbel  3BONMOLMU:  (UIETUYECKas,  JHMBEPIreHTHas,

KOHBCPICHTHAs, IapaljicIbHasd. HCO6paTI/IMOCTL 9BOJIIOIIHUH.



[IpoucxoxaeHne OT HeclEeUMaIU3UpOBaHHBIX MpeakoB. IIporpeccupytomas
cnenuanu3anus. AganTuBHAas pajguanusl.

Jlemoncmpayuu.

llopmpemui: K. JIunnei, XX.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap,
O. Tekkenp, @. Mromnep, A.H. Cesepuo. Tabmuubl u cxembl: «Pa3Butue
OpPraHWYeCcKOr0 MHUpa Ha 3emie», «3apolblllM  IMO3BOHOYHBIX  JKUBOTHBIXY,
«Apxeontepukc», «PopMbel 00ppOBI 3a CyllecTBOBaHHE», «EcTecTBeHHBIN 0OTOOPY,
«MHoroobpasue CcOpToB  pacTteHuir», «MHoOroobpasue MOpoJa  KUBOTHBIX»,
«Ilonmynsauumy, «MyTallMOHHas U3MEHYUBOCTEY, «Apomopdo3sl», «anoaganranuny,
«OOmas nereHepanusy, «JBwxymue cuibl 3Boouun», «Kapra-cxema mapuipyra
nytemecteuss Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucrnocoOaeHHOCTh
OpPraHU3MOBY, «['eorpaduueckoe BUJI000pa30BaHUEY, «IKOJIOTUYECKOE
BUI000pa3zoBanue». OOOpyaOoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU
OKpacku, HabOp IUIOAOB U CeMsH, KoJuleKuus «[Iprumepsl 3alUTHBIX MPUCTIOCOOIEHHIMA
y SKMBOTHBIX», MOJelib «OCHOBHbIE HAIpPaBJICHUS 3BOJIOLUN», OOBEMHAs MOJEIb
«CTpoeHre TOJIOBHOTO MO3ra IO3BOHOYHBIX». buoreorpaduueckas kapra Mupa,
KoJuleKusl «@OpMBI COXPAHHOCTH HCKOIIAEMBIX >KMBOTHBIX M PAacCTEHUN», MOJEIb
anmmkanus «llepekpéct xpomocom», BiaaxkHble mpenapaTthl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe JnATYIIKW», MHUKporpenapar «pozoduna» (Hopma, MyTanuu (QOpPMEI
KPBUIbEB M OKPACKH TeJa).

JIabopaTtopHbie 1 npakTudyeckue padoTsl: JlaboparopHas padora Ne 1. «CpaBHenue
BUJIOB 110 MOP(OJIOTUIECKOMY KPUTEPHUIO».

Tema 9. Bo3HUKHOBEHUE U Pa3BUTHE KU3HH HA 3emJie

JloHayuyHble TPENCTaBICHUS O 3apOKICHUU >KW3HU. HaydHble TuUnoTe3bl
BO3HUKHOBEHUS KHU3HU Ha 3emJyie: abuoreHe3 W MmaHcrepMmusi. XUMAYECKasi SBOJIIOLHUAL.
AOUOTeHHbIN CUHTE3 OpraHUYeCKUX BEIECTB u3 HEOPraHUYECKHUX.
DKCHepUMEHTANIbHOE MOATBEPXKICHUE XUMHUYEecKOW »Boonuu. HauvanbHble 3Tarbl
ouonornueckoit sBomonuu. ['mnoresa PHK-mmpa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHME IIPOTOKJIETKH. IlepBble KIETKM M HX DSBOJIOLMS.

@opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.



Pazputne xu3zHm Ha 3emie mo spaM u nepuonam. Karapxeil. Apxelckas u
npoTepo3oiickas dpsal. [laneo3oiickas 3pa u e€ nepuoapl: KeMOPUNCKHUM, OPAOBUKCKUH,
CUJIyPUMCKHN, TIEBOHCKAW, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

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

KaliHo3o1ickas 3pa u €€ nepuoabl: MajeoreHOBbINA, HEOT€HOBbBINM, aHTPOIIOTCHOBBIM.
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 OpraHM4eckKoro MwHpa Kak oOTpaxkeHue 3Boonuu. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA YENOBEKA. AHTPONOJIOrMs Kak Hayka. Pa3BuTHE NpEACTaBICHHN O
MPOUCXOKJICHUN 4YelIoBeKa. MeTopl u3yueHus anTponorenesa. CXoacTa v pa3nuyusi
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YEITOBEKA.

JBwxymue cuibl (dhakTopsl) aHTpornoreHeza. HaciencTBeHHass M3MEHUYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, U3TOTOBIICHHWE OPYIUi Tpyla,
MBIIIJICHUE, PEYb.

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

Yenoseueckne pacbl. OCHOBHBIC OOJIBbIIIME paChl: CBPOICOMIHAS (EBpa3uiicKas),
HErpO-aBCTPAIOUIHAS (PKBATOpHUAJbHAs), MOHIOJOHJHAS (a3UaTCKO-aMEpPUKAHCKas).
UepTbl TPUCTIOCOOJICHHOCTH TMPEACTAaBUTENCH UYEIOBEYECKHX pac K  YCIOBHUSAM
cyumiecTBoBaHMus. EnnHCTBO uenoBeueckux pac. Kputuka pacusma. Tonepanmuocmo
O00UWKONbHUKOE RO OMHOULEHUIO K OPY2Z 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 kieTtka», «CoBpeMEHHas CHCTEMa OPraHuYecKoro MHpay,



«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YETIOBEKA U YETIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJOTUUECKUX HAXOJIOK MPEAKOB COBPEMEHHOI'O YEIOBEKAY,
«/peBHenmme momn», «/peBHne moam», «llepBble  COBpEMEHHBIE  JIFOIU»,
«Yenoeueckue paco». ObopynoBanue: myJisbku «lIpoucxoxienue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJAEPTAIbla, KPOMAaHbOHIA), CIENKUH WIH
U300pakKeHHs] KaMEHHBIX OpYAMUN MEPBOOBITHOTO YeIOBEKa (KaMHH-YOMINephl, pyOua,
cKpeOyia), TreoXpoHOJormyeckass Tabnuna, KoJulekuusa «®DopMbl  COXPaHHOCTH
MCKOIIAEMBbIX )KUBOTHBIX U PACTCHHIN.

Tema 10. OpranusMsbl M OKpPY:Ka0Ias cpeaa

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

Cpenbl  oOuTaHUsT OpPraHU3MOB: BOJAHAs, HAa3€MHO-BO3IYIIHAs, IIOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

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

AbGunotnyeckue (akToOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHUOAU3M.
[Tpucnoco6ienusi opraHu3MoOB K JIEWCTBHIO a0MOTHYECKUX (pakTOpoB. bronoruueckue
PUTMBL.

buotnueckue Qakroppl. Bumbl OMOTHYECKHUX B3aMMOJEUCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, CcUMOMO3 W ero Qopmel. Ilapa3suTusm, Koomepamusi, MYTyaau3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OWMOTHYECKHUX B3aMMOJEWUCTBUN MJI CYIIECTBOBaHHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XApAKTEPUCTUKHU MONyJsiiud. OCHOBHBIE MOKA3aTEIN MOMYJIALINHN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpals. JuHaMmuka
YUCJICHHOCTHU MOMYJISIIUU U €€ PeryJIsiusl.

Jlemoncmpayuu.

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

«IIpuponnbie 30HBI 3emum», «Cpelnbl OOMTaHUS OpPraHU3MOBY», «DoTONEPHOAU3IMY,



«[lonynsauum», «3aKOHOMEPHOCTH pOCTAa YHMCIEHHOCTH MOMYJSLUM HH(PY30pHUH-
Typenbku», «[lumessie nenm».

Tema 4. CooO1ecTBa 1 IKOJIOrH4ecKre CHCTEMbI

CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OuoOlLieHO3a: BHIOBaf,
POCTpaHCTBEHHAs, Tpopuueckas (muiieBas). Buabi-nomunanTsl. CBSI3U B OHOIIEHO3E.
DKoJIOTHYECKHEe CHUCTeMbl (9KocucTembl). [loHATHE 00 3KOCHCTEME M OMOTEOIICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI IKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, PETYLICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B 3KocucreMe. Tpoduueckue (MUILEBHIE)
ypoBHU 3KocucTeMbl. [IumeBble nenu u cetd. OCHOBHBIE TOKa3aTeId 3KOCHCTEMBI:
Oouomacca,IpoyKuusi. OKOJOTMYECKHE MNUPAMUIBL:  HPOAYKLUHH, YHUCIEHHOCTH,
onomaccel. (CBoOWCTBa 3KOCHUCTEM: YCTOWYUBOCTH, CAMOpPETYJIALMS, pa3BUTHE.
Cykueccus.

[IprponHble PKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTPONOTEHHBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak Qaxktop ycroumBocTH  3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HOoOOpasus Ha 3emiie.

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! BeiecTB 1 OMOreOXMMHUECKHUE IUKIIBI 3JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH.

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

CocymuiecTBoBaHMe MpUPObl U yenoBedecTBa. CoxpaHeHre OMOpa3HOOOpa3usl Kak

OCHOBa ycTolunBocTH Onocdepsl. OCHOBA PAIIMOHAIBLHOTO YIIPaBICHUS! MPUPOIHBIMU

pecypcaMu U UX UCIOJIb30BaHue. JJOCTIKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.



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

Tabnuyver u cxemwvi: «llumessie uenu», «bUOLEHO3: COCTaB W CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenu mnuTaHus», «IKOJOTUUECKAs MHUPAMHIA,
«buochepa m uenoBek», «IKOCHCTEMa HIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCHUCTEMa
XBOMHOro jneca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHbie aHTPOIIOTEHHbBIE
BO3JCUCTBHAsSL HAa MpUPOAY», «BaxHellne WCTOYHMKHM 3arpsi3HEHUS BO3JyXa W
IpyHTOBBIX BOa», «llouBa — BakHeimias coctapistomas Ouocepb», «PakTopbl
nerpaganuu nousy, «llapaukoBeiil 3¢ dexT», «DakTOphl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepr», «O0mas crpykrypa ouochepsn», «Pacrnpoctpanenue xxu3Hu B ouochepey,
«O30HOBBIN 3kpaH Ouocdeprr», «KpyroBopor yriepona B Ouocdepe», «Kpyrosopor
a30Ta B IPUPOCH.

Obopyoosanue:  Monenb-aniuIMKanua «TuUnuyHble  OWOLIGHO3B», TepOapuii
«PactutenbHble €OOOIIECTBa», KOJUIEKIMH «bHOleHO3», «Bpenutenu BakHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYpP», TepOapuyd U KOJUICKIIMA PACTCHUH U KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM 3KOJIOTMYECKHM rpynnaM oJHOro Buaa, KpacHas kHura

Poccuiickoit @enepannu, n300pakeHUsI OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
11O BUOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHs IpeaMera «buomorus»
BBIJICJICHBl CJIEAYIOIIME COCTABJISIONIME: OCO3HAHME OOYyYaroMMUCA POCCHUICKON
IPaXIAHCKOM HMJAEHTUYHOCTHU — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTU U
CaMOOTIPEJICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIMKA pa3BUTUS OMOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBAaThCS B CBOEH JIESITEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 0Opa3oBaHUs,
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 POCCUHUCKUMHU COITMOKYJIbTYPHBIMH, HUCTOPUYECKUMU u
JlyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B OOIECTBE TNPAaBWIAMH U
HOpPMaMU MOBEAEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUs, CAMOBOCITUTAHUS U
CaMOpa3BUTHUS, PA3BUTHUSI BHYTPEHHEN MO3UIUU JIMYHOCTH, NATPUOTU3MA, YBAKEHUS K
3aKOHY WM TNPaBONOPAJNKY, YEJIOBEKY TpyJa M CTapUIEMy IIOKOJIEHUIO, B3aUMHOTO
YBOKEHHS, OCEPEKHOIO OTHOIICHUS K KYJbTYPHOMY HacCJCAUI0O W TPaguIUsM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickon @Penepauuu, OpUPOIE U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE PpE3ybTaThl OCBOCHUS y4yeOHOTo mpeamera «buosorus» m0JKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJICTBOBATHCS
cOpMUpPOBAaHHOM BHYTpPEHHEW TIO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX

OpHMEHTALNN, ITO3UTUBHBIX BHYTPEHHUX yOeXKICHHUI, COOTBETCTBYIOLIUX



TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO O0IIECTBA, PACHIMPEHUE KMU3HEHHOTO OIMbITa
U ONbITa [JIEATEIIBHOCTM B MPOLECCE peaM3alid OCHOBHBIX  HANpaBJICHUU
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1. rpakaaHcKoOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3ULIUK OOydYalolmerocss Kak aKkTUBHOTO H
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIECTBA; OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX
paB ¥ 00s3aHHOCTEH, yBAXKEHUE 3aKOHA U MTPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBbHOCTH IPU CO3JAHUU Y4YEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU OMOJIOTUYECKUX
HKCIEPUMEHTOB; CIIOCOOHOCTH OIPEAEIATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€, yMEHHUE YUYMUTHIBAaTh B CBOMX
JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOJIEH C pa3HbIMU
yOCXKACHUSMU, KyJIbTYPHBIMHU IIEHHOCTSMHU U COIIUATBHBIM MOJ0KEHUEM; TOTOBHOCTh K
COTPYAHHYECTBY B IPOLIECCE COBMECTHOIO BBINMOJIHEHUS! YUEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHUIO ONINOHEHTOB IpHU
00CYXJ€HHUH CIOPHBIX BOIPOCOB OHOJOTMYECKOTO COJAEpPKAHUSA; TOTOBHOCTh K
T'YMaHUTapHOM U BOJIOHTEPCKOU JEATEIBHOCTH;

2. TMATPHOTHYECKOTO BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKONW TpaKJaHCKOM HWIASHTUYHOCTHU, MATPUOTHU3MA,
YBAXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHON, ropaoctu 3a
CBOM KpaW, cBOw PoauHy, CBOM S3BIK W KyJIbTYpy, NpPOIUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBLHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHHE K MIPUPOJHOMY HACIEAWI0 M TaMIATHUKAM MPUPOJBI,
NOCTHXKEHNAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OMOJIOTMH, IOHUMaHUs 3HAYCHUSI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOIbI, B KU3HU
YeJI0BEeKa U COBPEMEHHOI0 00I1IECTBa;

ujeiHass yOexXIEHHOCTb, TOTOBHOCTh K CIyXeHHI0O H 3ammuTte OTedecTsa,

OTBETCTBEHHOCTD 3a €T0 Cy,Z[B6y;



3. AYXOBHO-HPABCTBEHHOI'0 BOCHUTAHMSI: OCO3HAHHME JTYXOBHBIX IEHHOCTEH
POCCHUHCKOTO Hapojaa; CchOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO
MOBEJICHUSI; CIOCOOHOCTh OIIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJa B TIOCTPOCHUE YCTOWYUBOTO OYAYIIET0; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJIUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSTHUS
IIEHHOCTEHW ceMeNHOM KU3HU B COOTBETCTBHH C TPAIUIMAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUYas O3CTETHKY ObITa, HAYyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHHUE YMOIMOHATBLHOTO BO3JACHCTBUS KUBOW MPUPOJIbI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX MCKYCCTBa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

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

IMOLUMOHAJIBLHOIO 0J1aroNoJIyYns:

MOHMMAaHUE U pealiu3alus 3JI0POBOTO U OE30MacHOr0 00pasza >KU3HU (370pOBOE
MATaHUE, COONIOJIEHNE TUTHECHUYSCKUX IPaBWJI U HOPM, COAJaHCHUPOBAHHBIM PEKUM
3aHSTUN U OTIIbIXA, PETyJsipHas pu3NUecKasi akTUBHOCTD), O€pEKHOTO, OTBETCTBEHHOIO
U KOMIIETGHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
370pPOBBIO; TIOHMMAHHUE IIEHHOCTH TIPaBWJI WHIWBUIAYAJIbHOIO U KOJJIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5. TPYAOBOI0 BOCIUTAHMS:

TOTOBHOCTh K TPYyZly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYA0JII00HE; TOTOBHOCTh
K AaKTUBHOM JEATEIbHOCTA TEXHOJOTUYECKOM UM COLMAJIBbHOM HaNpPaBIICHHOCTH,
CIIOCOOHOCTh HMHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATENIBHO BBIMNOJIHATh TaKylO
JIeSITEIbHOCTD;

UHTEpeC K pa3audHbiM cdepam npodecCHoHaNbHON IeATeIbHOCTH, yMEHHE

COBEPIIIaTh OCO3HAHHBIA BHIOOp Oymyied mpodecCuu U peaanu30BhIBaTh COOCTBEHHBIE



KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHHUIO
Ha IPOTSKEHUN BCEH KU3HH;
6. 3K0JOrH4ecKOro BOCIUTAHMS:

HKOJIOTUYECKH 1I€JIECO00PAa3HOE OTHOIIEHUE K IPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMSI;

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

OCO3HaHUE TJ00aJBHOrO XapakTepa OHKOJIOTMYECKUX MpodieM U NyTed ux
pElIeHUs; CIIOCOOHOCTh HCIIOJIb30BAaTh IMPUOOpETaeMble NpU H3YYEHUU OHOJIOTUU
3HAHMST M YMEHHS TpU pElIEHUU NpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM (COOJIIO/IEHUE MPABUJI MOBEJIEHUS B NPUPOJIE, HAIPABICHHBIX
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 IPENOTBPAIIATh UX;

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

/. 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;

WCIIOJIB30BaTh OHMOJOTHUECKHUE TOHATHS IS OOBsSCHEHMS (AKTOB W SBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUUECKUE PACCYXICHUS (MHIYKTHBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHN),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PacCMaTPUBAEMBIX SIBJICHUSIX,
bopMyJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPE/ICTBA ISl TPEJCTaBICHUS CYIIIECTBEHHBIX
CBSA3€H M OTHOILIECHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTro POJia, BEISBJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX

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

BHOCUTh KOPPEKTHUBBI B AESATEIbHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJISIM, OIEHUBATh PUCKH TOCJICICTBUHN AEATEILHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHSX peaibHOIO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJICHHUEC ITPH PCILICHUU )KU3HCHHBIX HpO6JICM.



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIAJCTh HAaBbIKAaMU YYEOHO-UCCIIEAOBATEILCKOW U TMPOEKTHON JAESTENIbHOCTH,
HaBbIKAMU pa3pelieHus mpobiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MIOMCKY METOJOB PELICHUS MPAKTUYECKHUX 3aj]lad, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS;

VCITOJIB30BATh PA3JIMYHbBIE BUJIbI I€ATEILHOCTH 1O IMOJTYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpEeTaluy, NPeoOpPa30BaAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIIUSIX, B TOM YUCIIE
IIPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpoBaTh HAy4YHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHIMU U METOJIAMU;

CTaBUTh M  (HOpPMYyJIMpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BATEIbHOM
JEATEIIBHOCTH M KU3HEHHBIX CUTYallUsX; BBISIBISATh NPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3UpoBaTh 3a/1auy, BbIIBUTATh TUIOTE3Y €€ peIIeHUs, HaXOAUTh apITyYMEHTHI JUIs
JIOKA3aTesIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh NapaMeTpbl U KPUTEPHH PEIICHHS;
aHAJM3UPOBATh IIOJYYEHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH K3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LIE€JICHANIPABICHHBIA TOUCK TIEPEeHOca CPEIACTB M CHOCOOOB
NEUCTBUS B MPO(PECCHOHAIBHYIO CPENy; YMETh MEPEHOCUTh 3HAHUS B NTO3HABATENIbHYIO
U IIPAKTUYECKYI0 00JIaCTH KUZHEACSITEIbHOCTH;

yMETh MHTErpUpOBaTh 3HAHUS W3 Pa3HbIX MPEAMETHBIX O0JacTeil; BBIIBUIaTh
HOBBIC UJICH, TIpe/JiaraTh OPUTHHAIBHBIC TOJAXOAbl M PEIICHHS], CTAaBUTh MPOOJIEMBbI H
3a/1a4u, JOMYCKAIOIINE aJIbTEPHATUBHBIE PEILEHUSI.

Pa6ora ¢ unpopmaunmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX HH(OpManmu (TeKcTe y4eOHOTo
nocoOusi,  HAy4YHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKHX  CJIOBapAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHere), aHaIM3UpOBaTh
UHGOPMAIIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKHA OLIEHUBATH €€

JAOCTOBCPHOCTb U HCIIPOTHUBOPECUNBOCTD,



bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METObI MPU MOUCKE U OTOOpE
Ounonornyeckor nHGoOpMaIi, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3aa4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPILIEHCTBOBATh KYJbTYPY AKTHUBHOTO HCIIOJIb30BAHUS PaA3INYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOUPATh ONTHUMANIbHYIO (DOpPMY MIpeICTaBICHHUS OMOIOTUYECKOM
uHpopMaruu (cxemsl, rpaduKu, JUArPaMMBbI, TaOJIUIIBI, PUCYHKU U JIPYTOe);

MCIIOJI30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTMYECKON
uHdopmaluen: TpPUMEHSITh XUMHYECKHE, (PU3nYeckrue W MaTeMaTUYeCKHe 3HaKu U
CUMBOJIBI,  (GopMyJbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISHOCTH;

BJIAJICTh HABBIKAMH pPAcCMO3HaBaHUsA M 3alUThl WHGOpMaIK, UHGHOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBbIE YHUBepPCaJbHbIe YUeOHbIE TeidCTBUSA

OOmenue: OCYIIECTBIATh KOMMYHHMKAIIMM BO BceX cdepax >KH3HU, aKTHBHO
y4acTBOBaTh B JUAJIOre WM JUCKYCCHM IO CYIIECTBY OOCYXKIaeMOW TeMbl (yMEHHE
3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CY>K/ICHUSI OTHOCUTEIHLHO BHITIOJIHEHHUS TpeJiaraeéMoi
3a]1a4y,y4YUThIBATh HMHTEPEChl M COTJACOBAHHOCTh TO3WIUN JIPYTUX YYaCTHUKOB
JMaora Ui TUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpelICcTBa  OOIIEHWS, TOHMUMAaTh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIldd, YMETh
CcMATYaTh KOH(GIUKTHI M BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CTHOCOOAMU OOIIEHUS UM B3aUMOJCUCTBUS, IOHUMATh
HaMEPEHUs JPYTHUX JIOJICH, TPOSBISATh YBOKUTEIBHOE OTHOIICHUE K COOSCEIHHUKY U B
KOppeKkTHO (dopme (HOpMyIUpOBaTH CBOM BO3pPAKEHUS; Pa3BEPHYTO U JIOTHYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

CoBMecTHasi JeSITeIbHOCTh: TIOHMMAaTh M HCIOJIB30BaTh IMPEUMYIIECTBA
KOMaH/JHOM M HMHAMBHUIYaIbHOM pabOThl MpPU pPELICHUH OUOJOTHMYECKON MpOOJIEeMBI,

000CHOBBIBaTh HEOOXOJAMMOCTb MPUMEHEHUs TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA TPHU



pelieHnn yuyeOHOM 3a7auu; BhIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUN C
y4€TOM OOIIMX UHTEPECOB U BOBMOKHOCTEH KaXK/I0T0 WIeHA KOJUJIEKTHBA,

INPUHUMATh L€ COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHHUPOBATH
JNEUCTBUSL TO €€ JOCTHKECHHUIO: COCTaBIATh IUIAH JCHCTBUM, PacHpeiessTh pPOJU C
y4€TOM MHEHUN YYaCTHUKOB, 00CYk/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 yYaCTHHKA KOMaHJbl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh  HOBBbIE IPOEKTHI, OLEHUBAaTh HUJEM C TO3ULUUU HOBU3HBI,
OpPUTMHAIBHOCTH,  MPAKTUYECKOM  3HAUYMMOCTH;  OCYUIECTBIISATH  IO3UTHUBHOE
CTpaTErM4ecKoe IMOBEJCHUE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

UCITI0JIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBISIBJICHUS NPOOJIEM M MX PEIICHHS B
KU3HCHHBIX M YUYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JICMCTBUSAX U MOCTYIIKaX IO OTHOIIEHMIO K )KMBOM ITPUPOLE, CBOEMY 30POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO  OCYILECTBIIATh MO3HABATEIBHYIO JIESITEIbHOCTh, BBISABISTH
npoOemMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIIbHOMN
NEeSATEIbHOCTH M U3HEHHBIX CUTYAIMIX; CAMOCTOATEIBLHO COCTABIATH IJIaH pPELICHUs
npobsieMbl € Y4Y€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacIIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTESHUN;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pEelIEHUEOLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW 3PYAULIMU B Pa3HBIX
00JIacTSAX 3HAHUM, IMOCTOSHHO IMOBBINIATh CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN

YPOBEHb.



CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsiIM, BHOCHTb KOPPEKTHUBBI B JAESATEIIBHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEISIM;

BJIAJICTh HAaBbIKAMHU IO3HABATEJILHON pPEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JIEVUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHWUM, UCIOJIb30BATh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYalllH, BEIOOpA BEPHOTO PEIICHUS,

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO MMPUHUMATh PEUICHUS M0 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJU3€ PE3yJIbTATOB JACSITEILHOCTH.

IIpunsiTue ceds U APyrux:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI M apPryMEHThl JPYTUX TMPU aHaJIU3€ PE3yIbTaTOB
NEATEIIbHOCTH;

MpU3HaBaTh CBOE MPaBO M MPaBO APYTUX HAa ONIMOKU, Pa3BUBATH CIIOCOOHOCTH
MOHUMATh MUP C MO3UIIUU IPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIbTATHBI

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJM OHOJIOTUHM B CHUCTEME HAy4YHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIQJIE POCCUUCKUX M 3apyOEKHBIX
Y4YEHBIX-0MOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a7a4;

YMEHHE PacKpbIBaTh COJEpPKaHUE OMOJIOTMYECKUX TEPMHUHOB M MOHSTHH: KU3Hb,
KJIETKa, OpraHu3M, MeTaboIu3M (0OMEH BEIIEeCTB W MPEeBpaIeHUue SHEPTHUH ), TOME0CTa3
(camoperymsitus), YpOBHEBasi OpraHu3alusl >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiusi), HaCJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE;BUJ, MOIMYJISIINS,
TeHO(OHI, IBOJIONHUS, JABWXKYIIUE CHIbI ((haKTOPBI) DBOJIOIMH, MPUCTIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPhI, IKOCUCTEMA, MPOAYIICHTHI,
KOHCYMEHTBI, PEIYLEHTHI, IEMH MUTAHUS, DKOJIOTMYEeCKas MupaMujia, OMOreoIeHo3,
ounocdepa;

yMEHUE Hu3jaratb OWOJOrMYecKWe Teopuu  (KJIETOYHas, XpPOMOCOMHasil,

MyTallMOHHAsI, LEHTPaJbHAas J0IMa MOJIEKYJIAPHON OMOJIOTMH)3BOJIOLMOHHAS TEOPUS



Y. JlapBuHa, CHHTETHYECKasi TEOpHUsI DHBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoasimeBoro cxoactBa K.M. bapa, uepenoBaHusi IJIaBHBIX HaIlpaBJICHUN W IMyTeH
oo A H. CeseprioBa, yuenus o Ouochepe B.M. Bepuaackoro,I’. Menaens,T.
Moprana, H.. BaBunoBa) u yuyeHusi (0 LEHTpaX MHOTO0OOpa3uisi U MPOUCXOKIACHUS
KyJnbTypHbIX pacteHudt H.M. BaBunosa), onpenensiTb rpaHuilbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAaMU HAy4YHOTO IO3HaHUS B OMOJIOTMM: HAONIOACHHUE U
OMMCaHWE J>KUBBIX CHCTEM, TMPOILIECCOB U SBJICHHUN, OpraHU3allus W TPOBEIACHHE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIJIBH)KCHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEeMbIMU BEJIIMYMHAMHU, OOBSCHEHHWE TOJYYEHHBIX pPE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI HA
OCHOBAHUH MOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIICCTBCHHBIC IPU3HAKKM BHUPYCOB, KJICTOK TMPOKAPHUOT H
9YKapUOT, OJHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIeCTB M TMPEBpAICHUs] SHEPTUU B KJIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U
JHEPreTUUeCKOro OoOMeHa, XEMOCHHTE3a, MMHTO03a, Meio3a, OIJIOJOTBOPECHHS,
Pa3MHOXKEHU S, MHIUBUyJIBHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE BBIICTATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOIOTHUECKUX OOBEKTOB:
BUJIOB, TOMYJSALWNA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOILIECCOB: HACIEICTBEHHOW M3MEHUMBOCTH, €CTECTBEHHOIO
oTOOpa, BUJI000pa30BaHuUsl, MPUCIIOCOOJICHHOCTH OpPraHu3MOB, JeUCTBUS
IKOJIOTHYECKUX (PAaKTOPOB HA OPTaHMU3MBI, MEPEHOCA BEIIECTB M TOTOKA SHEPTUH B
HKOCHCTEMAax, AaHTPONOICHHbIX W3MEHEHHH B OSKOCHUCTEMaX CBOEH MECTHOCTH,
KPYyroBOpPOTa BEIIECTB U OMOTCOXUMUUECKUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TOJyYCHHbIE 3HAHUS JUIsi OOBACHEHHS] OHOJIOTHYECKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHATHS MPAKTUYCCKUX PEIICHUN B MTOBCECTHEBHON KU3HU
C 1enblo oOecnieyeHusi O€30MaCHOCTH CBOETO 3J0pPOBbS U 3I0POBbS OKPYKAIOIIUX
Jr0eH, COOMIOICHNs HOPM IPaMOTHOIO TIOBEJICHUSI B OKPYKAIOIIeH IPUPOTHON cpene,
NOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHKEHHM COBPEMEHHON OHOJOTHUU U

OMOTEXHOJIOTHI JJI pallMOHAJIBHOT'O ITPHUPOJA0ITIO0JIB30BAHU A,



yYMEHHE pellaTh dJIeMEHTapHble TeHETUYEeCKHEe 33Ja4ll Ha MOHO- U TUTUOPUAHOE
CKpeIlMBaHMe, CIEIUICHHOE HAaclleZJOBaHUE, COCTABISATh CXEMbl MOHOTHOPHIIHOTO
CKpEIIMBAaHUA JJIS PEACKa3aHusl HACTIEAOBaHUS PU3HAKOB Y OPTaHU3MOB, COCTABIIATD
CXEMBI [IepPEeHOCca BEIIECTB M SHEPTHH B AIKOCUCTEMAX (LIENH MUTAHUS);

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

yMEHHE  KPUTUYECKH  OLEHWBAaTh U  HUHTEPIPETHPOBATH  MHQPOPMALHUIO
OMOJIOTHUECKOTO COZCPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
UCTOYHUKOB (CpeACcTBa MAaccOBOM HMH(OpMalMM, HAaydyHO-NOMYJSpHbIE MaTepuabl),
TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHMM B  OHOJOTMM, MEIUIMHE,
OMOTEXHOJIOTUN; YMEHHE CO37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011asi OMOJIOTUYECKYI0 HH(OPMALMI0O U3 HECKOJbKUX HMCTOYHHMKOB, I'PAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN arnmapaT OMOJIOTUH;

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

NOHATUIHBIN anmapaT OMOJOTUH.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne n/mt

Jata

HaunmenoBanue pa3acioB U TCM YPOKOB

Ko
b0/
ye
CT
BO
ya

(¢10)

OCHOBHBIC BUIbBI ACATCIbHOCTH 06yqa}01uﬂxc;1

Tema 1. buosiorusi kak Hayka (2 yaca)

11

buosaorus B cucreme HayK

buonorus xak Hayka. CBsi3u OMOJIOTHH C OOIIECTBEHHBIMU,
TEXHUYECKUMU ¢ JPYTUMHU €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peaurueit, ITUKON, SCTETUKOMN U rTpaBoM. PoJib
COBPEMEHHOW  HAay4YHOU

ouonmorud B (POPMHUPOBAHUU

KapTuHbl MUpa. Cuctema OMOJIOTHYECKUX HAYK.

PackpeiBath conepkanre TEPMUHOB M TOHATHMN:

HAay4YHO€ MHUPOBO33pECHHE, Hay4yHas KapTUHA

MHpA, HAy4YHBIM METOJ, THUIIOTE3a, TEOPHUS,

METOBl  MCCIIEIOBaHUA.  XapaKTepu30BaTh

OMOJIOTHUIO KaK HAyKy, €€ MECTO U pPOJib Cpeau
JIpPYTUX €CTECTBEHHBIX Hayk. I[lepeuucnsats

Pa3aciibl OMOJIOrUH B COOTBCTCTBUC C

oObeKkTaMu u3yudeHus. Has3biBaTh BakHEWIIHE

oTpaciii OWUOJOTUYECKUX3HAHUN U  3aJlauu,




crosimue niepen ononoruein X X1 B.

1.2

MeToabl NO3HAHUSA KUBOU NMPUPOIbI

Meroapl TO3HAHWS KWUBOM  mpupoabl  (HAOIIOIEHUE,
AKCIIEPUMEHT, ONHUCaHUE, W3MepeHue, Kiaccudukamus,
MO/JICJINPOBAHUE, CTaTUCTHYECKAs o0OpaboTka
nanubix).Ilpaktuyeckas pabora Ne 1. «Mcmonb3oBanue
Pa3IUYHBIX METOJIOB TPH HU3YYEHUU OHOJOTUYECKHUX

00BEKTOBY.

PackpbiBaTh ~ copepxkaHue  TEPMHUHOB U
MOHSATHN: HAYYHBIN METO/I, METO/IbI
UCCJENOBAaHMs. XapaKTepu30BaTh OCHOBHBIE
METOBI MTO3HAHUSKUBOU IPUPOJIBIL:
HaOJII0/ICHHE, AKCHEPUMEHT, ONHCaHUE,
U3MEpEeHue,Kilaccupukanusa, MOAEIMPOBaHUE,

CTaTUCTHYCCKAaA 06pa60TI<a JaHHBIX.

Tema 2. 7KuBble cucTeMbI U KX Opranu3amnus (2 yaca)

1.3

buoaornyeckue CHUCTEMBbI, ITPOLHECCHI U UX U3YUYCHHUC

XKupble cuctembl (OMOCHUCTEMBI) KaK MPEIAMET H3YYCHUS
Oouosiornu. OTaUYME KUBBIX CUCTEM OT HEOPraHUYECKOU

npupoasl. CBoiicTBa OMOCUCTEM U X pazHOoOpasue.

YpoBHM  opraHuzanuu  OMOCHUCTEM:  MOJEKYJISPHBIH,
OpTaHOMIHO-KJIETOYHBIN, OpTraHW3MEHHBIN, MOIYJISIITAOHHO-
BUJIOBOH, ASKOCHCTEMHBII (OUOTeO1IeHOTHYECKHUIA),
ouocdepunrii. Haykn, nzydatonme OMOCUCTEMBI Ha Pa3HBIX

YPOBHSIX OpraHU3alHU.

PaCKpI)IBaTL COACPKaHUC TCPMHUHOB U TIOHSITHUI:
CHCTCMaA, OnoJiornyeckas CHUCTEMA, DJJICMCHTBI

CHUCTEMBI, CTPYKTypa OHOCHUCTEMBI, CBOMCTBa

JKUBBIX CHUCTEM, obMeH BEIICCTB,
Pa3MHOXKEHHUE,POCT, pasBUTHE,
HACJICJCTBEHHOCTb, W3MEHYHUBOCTb,

pa3apaXKuMOCTh, DHEPTO3aBHCUMOCTh, YpPOBHH
OpraHu3aluu KUZHU (Ouocuctem).

Xapaktepu3oBaTb IPUHLMIIBI  OpraHU3aluu




OroCuCTEM: OTKPBITOCT, BBICOKAs
YIOPSI0YCHHOCTD, CaMOPETYIISIIHS,
UEPApXUIHOCTh. [lepeuncnsaTe yHHUBEpCaIbHBIC
CBOWCTBA JKMBOTO: EIMHCTBO XHMHYECKOTO
CoCTaBa, pa3apaKuMOCTh, IBWOKCHHUE,
rOMEeO0CTa3, pOCT U Pa3BUTHUE,HACIEICTBEHHOCTD,
U3MEHUYHUBOCTb, BOJIONUS (MPUCTIOCOOSIEHNE K
U3MCHSIONUMCS ~ YCJIOBHSIM). [TpuBOAUTH
npuMepsl  OMOCHCTEM  pa3HOTO  yPOBHS
OpraHu3allii W  CPaBHUBATb  IPOSIBICHHUS
CBOWCTB JKMBOTO Ha pa3HBIX  YpPOBHSX.
XapakTepu3oBaTh OCHOBHBIC HPOLECCHI,
mpoTeKaronme B OnocucremMax: 0OMEeH BEIIECTB
U MIpEBpAICHAE SHEPTHH,
CaMOBOCITPOU3BEICHUE, CaMOpETyJIAIIHS,
pazButue. CoOmronate mpaBuiia OEPEKHOTO

OTHOIIIEHUS KXKUBOM TIPUPOJIE.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH




Xumuyeckuii coctaB kjeTku. Boma m MuHepasabHble | 2

COJIx

XUMUYECKHM COCTaB KJIETKA. XUMHYECKHE DSJICMEHTHI: PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUM:

MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bojga u MuHEpanbHbIE 3JICMEHTHI-OMOT CHBI, MAaKpOAJIEMEHTBHI,

BEIIIECTBA. MHUKPOAJIEMEHThI; MUHEpaJIbHbIC  BEIIECTBA,

OyHKIMM BOABI U MHUHEPAJIbHBIX BEIIECTB B KJIETKE. MOJIEKYJIa BOJbl Kak JUIOJb, BOJOPOIHBIE

[Tonnepsxkanue ocCMOTHYECKOTO OajlaHca. CBSI3U; TUApPOPUIBHBIE ©  TUAPOoPOOHBIC
BeniecTBa. Jloka3pIBaTh €AMHCTBO 3JIEMEHTHOTO
cocTaBa Kak OJHO U3 CBOMWCTB JKHBOTO.
Pacnipenenath XMMHYECKME  JJIEMEHTBHI IO
rpynmnaM B 3aBUCUMOCTHOT KOJMYECTBEHHOTO
MPE/ICTAaBUTEILCTBA B OpTraHu3Me;
XapaKTEepU30BaTh POJIb OTACIBHBIX 3JIEMEHTOB.
BreisBisTh CBSI3b MEXKITY COCTaBOM,
CTPOCHUEMMOJICKYJIbI XAMHUYECKOTO
COeMHEHUS U er0 (DYHKITUSIMHU B KIJIETKE

beaku. CoctaB u cTpoeHue 0eJ1K0B 1

benku. CoctaB M cTpoeHHEe O€IKOB. AMHWHOKUCIOTHI — PackpbiBaTh  comepkaHue€  TEPMUHOB U

MOHOMEphl ~ OenmkoB.  HesameHumMble © = 3aMEHHUMBIC TTOHSTHIA: OCIIKH, MIOJIUMEDBI, MOHOMEDHI,




AMUHOKHCIIOTBL. ~ AMUHOKHCIIOTHBI  COCTaB.  YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKyJbl (TepBUYHAsl, BTOPUYHAS,
TPETUYHAsI M YETBEPTUYHAsI CTPYKTypa). XUMHUYECKUE

cBOMCTBa OeKoB. bronorndeckue GyHKINN OCIKOB.

AMUHOKHUCIIOTHI,IENTUAHAS CBS3b, TOJUTICTITH]I,
neHatypanus. XapaKTepu3oBaTh OCIKH Kak
KJIacc OPTaHUYECKUX COEMHECHUN;
KIacCUPUIIMPOBATh  HMX  TIO0  CTPOSHUIO
(rmobynsapubie W QUOpHIUIApHBIE  OEJIKH),

NEPEeUYNCIIATh W XapaKTepu3oBaTh (PyHKIHUU

0enKkoB
3.3 depMeHTHI — OM0JIOTHYEeCKHE KATATH3aTOPbI
®epMeHTBl — Ouonormyeckue Karanuzatopel. CTpoeHue PackpeiBaTh  comep:kaHMe = TEPMHUHOB U
(epMeHTa: aKTUBHBIA LIEHTpP, CyOCTpaTHasl cIeU(PUIHOCTD. HNOHATHI: (DEPMEHTHI, AKTUBHBIN LEHTD,
Kodepmentsl. Butamunbpl. Otinuuss  QEepMEHTOB  OT cyOcTpaTtHas cCHeuu(pUYHOCTb, KOPEPMEHTHI,
HEOPraHUYECKHUX KaTaJIu3aTOpOB. O€JIKM-aKTUBATOPbl U OEJIKU-UHTUOUTOPHI.
Yka3pIBaTh OTJINYUSA (bepMeHTOB oT
HEOPraHWYEeCKUX  KaTanu3aTtopoB.OOBACHATH
poJib (hepMEHTOB B (PYHKIIMOHMPOBAHUU >KMBBIX
CUCTEM, B IPOMBILUIEHHOCTH, B MEIMIMHE, B
MMOBCEIHEBHOM KM3HU YEJIOBEKa
3.4 Yriaesoanl. JInnuasl




VYrneBoapl:  MoHOcaxapuibl  (TJIOKO3a,  pubo3a |

Ne30KcupuO03a), aucaxapuisl (caxaposa, JakKTo3a) U

nojmcaxapuabl  (Kpaxmal, — INIMKOT€H,  LEJUII0JI03a).

buonornueckue JInnuaer:

byHKIMH YTJIEBOJIOB.

Tpuriuiepuanbl, ¢ochomunuasl, crepounsl. ['napoduibHo-
runpodoOHble  cBoiicTBa.  buomormueckue — GyHKIUU
munuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JUIHUAOB Kak

HCTOYHHWKOB SHCPIUH.

PackpblBaTh ~ copepkaHue  TEPMHUHOB U

HOHATUMN:yTJIEBOIBI, MOHOCaXapubl,
JYcaxapubl, OJIUCAXapHIbl, TII0K03a, pudo3a,
ne3okcupudo3a, caxaposa, JIaKTo3a, MajbTo3a,
HeJuIoa03a  (KieTyaTka), Kpaxmal, TJIMKOIEH;
JUOUABL,  TPUTIIMLEPUABl  (GKUpBL,  Macia),
docomunuapl, CcTEepouabl. XapaKTepU30BaTh
YIIEBOAbL, JUMUABI KAK KIACCOPTaHUYECKUX
coenuHeHnii. KiaccuguuupoBarb yrieBoJbl H
JUNUJIBI 110 CTPOCHHUIO; MEPEUUCTATh PYHKIHUU
yIaeBoAoB M JunuaoB.  CxemaTHYecKu
n300paxkaTb CTPOEHUE MOJEKYJ YIJIEBOJOB,

JIMIINJIOB

3.5

HyxkienHoBbie KucJI0Tbl. AT®

10.

Hyxnennoseie xucnorel: JIHKu PHK. Hykneotuasr —
MOHOMEpPBHI HYKJICHMHOBBIX KHCIOT. CTpoeHne U (PyHKIUH

JHHK. Ctpoenue u ¢ynkuuu PHK. AT®: crtpoeHue u

GyHKUIUU.

PackpeiBaTh  coxmepkaHMe ~— TEPMHUHOB U

HNOHATUN: 1€30KCUPUOOHYKJIENHOBAsE ~ KHCIIOTa
(AHK), pubonyknennoBas kuciora (PHK),
HYKJICOTHU]I, MOJIMHYKJICOTUIHAS 1ernb

(MOJIMHYKJIEOTHU]T), KOMILJIEMEHTAPHOCTb,




¢yukmun  JJHK  (xpanenne wu  mepemaua
HacnencTBeHHoW wuHbopmanuu); Buasl PHK
(mH(pOpPMAITMOHHAS, TpaHCIIOPTHAS,
pubocomanbHas); ageHosuHTpudochar (ATD),
MaKpOdpruyeckas CBsi3b. XapaKTepU3UPOBATh
HYKJICUHOBBIE  KHCIIOTBI ~KaK XUMHUYECKHUE
COCAMHEHUS W HOCUTEIW HACJIEACTBEHHOU
uH(popManuu. OtMmeuaTh 0COOEHHOCTH
CTPOCHHUSI MOJIEKYJ] HYKJIEHHOBBIX  KHUCJIOT
(IHK, PHK) u AT®. C(Cxemarnuecku
n300paxaTh CTPOCHUE HYKJICOTHAOB, MOJIEKYJI

HYKJIEUHOBBIX KUCHOT, ATD

3.6

HUcropuss u mMeroabl u3ydYeHuss KJjeTku. Kierounas

Teopus (1 yac)

11.

[luronorus — Hayka o kieTke. Kiietounas reopust — npumep
B3aMMOJIEHCTBUSA naeu u dakToB B HAy4YHOM

HOSH&HHH.MCTOI[BI HN3Y4YCHUA KIICTKH.

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
KJIETKa, LUTOJIOTUS;, PACKPBIBATH COJEpKaHUE
MIOJIO’KEHHUM KJIETOYHOU TEOPHH.

Ilepeuncnare M XapakTepu3oBaTb OCHOBHBIE

MCTOJbl M3YUYCHHA KIICTKU: (HpI/IFOTOBJ'IeHI/Ie




CpC30B, OKpalIMBAHUC, MHUKPOCKOIIMPOBAHNC,

HEeHTpU(PYTUPOBAHUE, KYJIHbTUBUPOBAHUE KIETOK

U TKaHEH)
3.7 Kuerka kak nesoctHas :xuBas cucrema (1 gac)
12, Knerka kak menoctHas xuBas cucrema. OOmue mpu3HaKu PackpeiBaTh  conepkaHME€ ~ TEPMUHOB U
KJIETOK: 3aMKHyTas HapykHas memOpana, modekyibl/JHK MOHSATHN: KJIETKU (9yKapuoTHUecKas,
KaK TeHeTHUYECKUM ammapar, cucreMa cuHTe3a Oerka. Turmsl IpOKapUOTUYECKas),[Ia3MaTudecKasl MeMOpaHa
KJIETOK: DYKapUOTUYECKAS u MIPOKApUOTUYECKAS. (mna3manemMma),  TIUKOKAJIUKC,  TPAHCIOPT
OCOOEHHOCTH ~ CTPOCHHS  MPOKAPUOTUUECKOM  KIIETKH. BEILIECTB (MMACCUBHBINA, AKTUBHBIN), SHIOIMTO3
Knerounast crenka Oaktepuil. CTpoeHHE 3yKapUOTUUYECKOU (daroruTo3s, MMUHOLIUTO3), AK30IUTO3,
KJIeTKU. OCHOBHBIE OTJIMYUSIPACTUTENBHOM, KUBOTHOM U KJIIETOYHAs CTeHKa, Hykieouna. CpaBHHUBaTh
rpuOHOM KJIeTKU. [TOBEpXHOCTHBIE CTPYKTYphI — KJIETOUYHAs MEXKITY cobom 3YKapUOTUYECKUE
CTEHKa, TJIMKOKAJIUKC, ux byHKIUN. UIIPOKAPUOTUYECKHUE KJIETKU; OTMEYaTh
[Tna3zmatnueckasimeMOpaHa, ee CBONCTBA U (DYHKIIUH. CXOJICTBO M pa3uuusg B CTPOEHUU KIETOK
OakTepuil, ’)KUBOTHBIX, PACTEHUI U TPUOOB
3.8 CTpoeHue 3yKapHMOTHYECKOH KJIeTKH
13. [Murorutazma wu ee  opraHounbl. OgHOMEMOpaHHBIE

opranouzs! kinetku: IIIC, anmapat ['0yb1KH, TU30COMBI.




14,

HOHyaBTOHOMHBIe OopraHouabl  KJICTKH: MHUTOXOHJPHH,
II1aCTUABI. HpOI/ICXO)KI[eHI/IG MI/ITOXOHI[pI/Iﬁ n II1aCTUAO.

Buasimactu.

15.

HememOpanHbIe OpraHOUIBI KIETKUA: pUOOCOMBI,KJIETOUYHBII
LEHTP, LEHTPUOJIH,PECHUYKHU, KTy TUKH. OyHKIHNH

OpraHona0B KIICTKH. BxiroueHus.

16.

Anpo — peryisTOpHbIA UEHTp KiIeTKu. CTpoeHHE sapa:

AACPHAA O6OJIOLIKa, KapuoIiliadma, XpoOMaTHH, SAPBIIIKO.

17,

JlaGoparopnas pabora Ne 1. «M3ydyeHue CTpoeHHs KIIETOK
pacTeHuM, >KUBOTHBIXM OaKTepuil MOJ MHUKPOCKOIIOM Ha

T'OTOBBIX MUKPOIIPCIIapaTax U UX OIIMCAHUC)

Tema 4. ’KuzHeaeaTeJbHOCTH KJIETKH

4.1

Oomen BemiecTB. Ilimacrnueckuii ooOMeH. DoTOCHHTE3.

XeMOCHHTE3

18.

OOMeH BelecTB, WIX METa00aU3M. ACCHUMMIALUS
(mumacTuyeckuii 0OMEH) M IUCCUMMIIALMS (SHEPTeTHUYECKUI
0o0MEH) — JBE CTOPOHBI EIMHOTrONIpoIlecca MeTadoIu3Ma.

Ponn 3akoHoOB COXpaHCHHUA BCIICCTBA W OHCPIrUMh B

PackpsiBaTh copep:xaHre TEPMUHOB U TTOHATUM:
OoOMEH BEIIECTB U TpPEBpallleHUE DSHEPrUu
(MeTaboM3M), ACCHUMIUISIMUSA, IIACTHUYCCKUN

00OMEH, TUCCUMMIIALIMS, IHEPTETUUECKUI OOMEH,




MOHUMaHUW  MeTabonu3ma. Tumbl OOMEHa  BEIIECTB:
aBTOTpodHBIH U rerepoTpodHbii. Ponb ¢depMeHTOB B

0OMEHE BEILECTB U MPEBPAILICHUN SHEPTHH B KIIETKE.

19.

®otocunTe3. CBeroBas u TemMHOBas (a3bl (HOTOCHHTE3A.
Peakiuu  ¢dotocunresa. IDddexTuBHOCTE (POTOCHHTESA.
3nadenne (orocuHTE3a IS KM3HM Ha 3emuie. BrusHue
yCJIOBUM cpenibl Ha (DOTOCUHTE3 M CIIOCOOBI MOBBIIIECHUS €T0
IPOJYKTUBHOCTU Y KYJIBTYPHBIX pacTeHUl. XEMOCHHTE3.
XeMOoCHHTE3HupyIome OakTepun. 3HA4YeHHE XEMOCHHTE3a

IUIA KU3HHU Ha 3eMIie

dotocunte3, ¢oronus, dochopuIupoBaHUE,

IMCPCHOCYHK ITPOTOHOB, XCMOCHHTC3.

OnuceIBaTh dboTocuHTe3, MIPOLECCHI,
IIPOTEKAIONMe B CBETOBOM M TEMHOBOW (hase.
BBIABISATE  IPUYMHHO-CIICICTBCHHBIC  CBSI3U
MEXIY TIOTJIONIEHUEM COJHEYHOW DHEPTUHU
xjgopoduszioMm U cuHTe30M Mojekya ATO.
CpaBHHBaTh HMCXOIHBIC BEIIECTBA, KOHECUHBIC
IPOAYKTHl W YCIOBUS TPOTEKAHWS PpPEaKIIH
CBETOBOM W TeMHOBOM (ha3bl (POTOCHHTE3A;
CpaBHmBaTh  (OTOCHHTE3 U  XCMOCHHTE3.
OuenuBarth  3HaueHHe  (QOTOCHHTE3a U

XCMOCHHTEC3a AJIA KU3HH Ha 3emie

4.2

JHepreTuyecKuii 00MeH

20.

DHepreTuueckuil 0OMeH B KieTke. PaciemnieHue BemecTs,
BBIJICJICHUE W aKKyMYJIUPOBAaHUE DHEPTUU B KJIETKE. DTarbl

AHEpreTuyeckoro oomena. I nukonus. bpoxkeHuen ero BUbIL.

PackpeiBath conepkanne TEPMUHOB M TOHATHM:

IHEPreTUYECKUN OoOMeH, TJIUKOJIN3,
MOJIOUHOKHCIIO OposkeHue, CTIIUPTOBOE
OpokeHue, OMOJIOTMYECKOe OKHUCJICHHE,

KJICTOYHOC AbIXaHHUC,JUCCHUMMIIANNA, (bepMCHT.




XapakTepu3oBaTh oOMeH BEILIECTB u

npeBpaleHue dSHepruu (MeTaboInM3M) KaKk OJTHO

150, CBONCTB YKABOTO. [lepeuncnsars
0COOEHHOCTH IJIACTUYECKOTO "
OHEPIreTUYECKOIrO oOMeHa B KJIETKE;

yCTaHaBJIMBAaTh B3aUMOCBS3b MEXIY HUMHU.
Paznuyare TuUnbl OOMEHa BELIECTB B KIIETKE:
aBTOTPO(MHBIA U TreTepoTpodHbId. ONUCHIBATH
ATaIbl SHEPreTUYECKOTO oOMeHa
(MOArOTOBUTENBHBIN, OECKHUCIIOPOIHBIH,
KHCJIOPOJHBIN) U CPAaBHUBATh MX MEXIY COOOM.
XapakTepu3oBaTh peakuuu IJINKOJIN3A,

6pO)I(eHI/I$I, KIICTOYHOI'O JbIXaHHs, BbIABIIATH

IPUYUHHO-CJIEICTBEHHbIE CBA3U MEXKITY
[JIMKOJIN30M,  KJIETOYHBIM  JbIXaHUEM U
CHUHTE30M MOJEKYTATO. CpaBHuBaTh
3 PEeKTUBHOCTH OCCKHCIIOPOTHOTO

HKHCJIIOPOJHOI'O 3TAIIOB

4.3

BuocuHTe3 001K




21,

Peakuuu matpuuHoro cunresa. I eHeTnueckas uHdopmamms

u JIHK. Peanuzanus reHetnyeckoit uHGOpMaIuy B KIETKE.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:

I'CH, FeHETUYCCKUU KO, ManHIIHblf/'I CHHTC3,

22. 'eHeTnyeckuii KoOx HWEro cCBOWCTBA. TpaHckpunuus — TPAHCKPUIILM, TpaHCIALMS, KOJIOH,
MatpuuHbii cuate3 PHK. AQHTUKOJIOH,puOOCOMa, IIEHTpaJIbHAs  JIOTMa,
23. Tpancnauuss — OuocuHTe3 Oenka. JTambl TPAHCISAIUU. MOJIEKYJISIpHAs Onosorus. Onpenensth
KomupoBanue amuHokucioT. Poib puGocoMB OMOCHHTE3E CBOMCTBAa T€HETUYECKOTO KoJia (TPHUILICTHOCTD,
Oenka. OJIHO3HAYHOCTB, BBIPOKJICHHOCTb,
YHHUBEPCAIIBHOCTD, HETNEPEKPHIBAEMOCTD,
HETMPEPHIBHOCTH ). OnuceiBaTh ATallbl
peanu3alid HacJIeJCTBEHHOW HMH(pOpMallud B
kietke. CpaBHUBATh pEaKIUM MATPUYHOTO

cuntezamosekyn PHK u Genka B kieTke.

4.4 HexJieTrounbie popMbl 5KU3HU — BUPYCHI

24, Hexnerounsie popMbl KU3HU — BUPYCHI. IcTOpUS OTKpPBITHS PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

BupycoB (/. M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHul, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyaurtens

CII1[la. OOpaTHast TpaHCKPUMIUS, pPeBEPTa3a U WHTErpasa.

BUPYC, BHUPYCOJIOTHS, Karcuga, Oaktepuodar,
BUpyC uMMyHojAeduiuta uenoBeka (BUY),
OHKOTCHHBIE BHPYCHI. XapakTepu3oBaTh
BUPYCHl KaK HEKIECTOYHYIO(POPMY  IKU3HH,

0COOEHHOCTH CTPOCHHUA M KHU3HCACATCIIbBHOCTHU




Ilpoghunaxmuxa pacnpocmpaneHus 8UPYCHBIX

3aobo0nesanuii ¢ /[0Y.

BUpYCcOB. OmNuUCHIBaTh  >KM3HEHHBIH  LIHUKII
BHUPYCOB UMMYyHoAepuITa YeJI0BEKa,;
pazmuyath Ha pucyHkax BTM  ((Bupyc
TabayHOM MO3aHKH), oakTepuodar,

BUY.060cHOBBIBaTh W COOJIOJATH  MEPBI
NpOPHIIAKTUKA PaCIPOCTPAaHEHUSI BHUPYCHBIX
3a0osieBaHui  (pecrupaTOpHbBIC, KEIyJI0YHO-

KUIIICUHble, KiemeBod »sHuedammr, BUY-

uH(pEKIu)
Tema S. Pa3MHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 7Ku3HeHHDbII MUK KiIeTKHU. [enenue kieTtku. MuTo3
25. Knerouneli 0OuKI, WM KU3HEHHBIM LMK  KIETKU. PackpeiBaTh  coxepkaHue  TEPMHUHOB U
Nntepdaza wu wmwuro3. Ilpoueccwl, mnpoTrekaromue B MOHSTUI:KJIETOYHBIN LUK, unrepdasa,
unTepdaze. Perumkanus — peakuuss MaTPUYHOTO CHHTE3a penyIIKaIus, XpOMOCOMa, KApUOTHIIL,
JIHK. Ctpoenne xpomocoM. XpPOMOCOMHBIM Habop — FalyiOuAHbIA,  AUIUIOWAHBIA ~ XPOMOCOMHBIN

KapuoTuIl. JIMIIOUAHBIA W TalUIOWJIHBIA XPOMOCOMHBIE

HaOOPHI. XpoMaTusl. [HuTomornueckue OCHOBBI

Pa3MHOKCHUSA W HWHAUBUAYAJIbHOI'O PA3BUTHA OPraHU3MOB.

HAaO0Op, XpOMaTUIbl; MHUTO3 €ro CTaJHH:

npodasza, wmeradasza, anadaza, Tenodasa.

OnuceIBaTh YKU3HECHHBIN OHKII KJICTKH,




Jlenenue kietkn — muto3. Craaum muto3a. IIporeccsi,
IPOUCXO/IAIINE Ha Pa3HBIX CTAIUSIX MUTO3a. bromornueckuii
cMbicn MmwuTOo3a. [Iporpammupyemas THOENb KIETKH —

aIlOIITO3.

HNEPEeUYUCIIATh U XapaKTepU30BaTh MEPUOIbI
KJIETOYHOTO IIMKJIA, CPaBHUBAaTh HUX MEXIY
co0oii. OnuceiBaTh CTPOECHHE  XPOMOCOM,

KapuOTHUIIOB OpraHu3mos, CpaBHHUBATH
XPOMOCOMHBIC Ha6op51 KJIGTOK.PaCKpI)IBaTL

OMOJIOTUYECKHIT CMBICJI MUTO3A.

5.2

@®opMblI Pa3MHOKEHHUSI OPraHU3MOB

26.

@®opMbI pa3MHOMKEHHS OpPraHU3MOB: OECIOJIOE U TOJIOBOE.
Bunbl Oecronoro pa3sMHOXKEHHs: JEJI€HHE HAJABOE U
MMOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNUE,
BETr€TaTUBHOE Pa3MHOKEHHUE. HckyccTBeHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JUISICENEKLHUU.

ITonmoBoe Pa3MHOIKCHUC, CTOOTINYIHNA OT OecroJIoro.

PackpeiBaTh  conepkaHu€ ~ TEPMHUHOB U
MOHSATUI: Pa3MHOKEHHE, KJIOH, MTOJIOBBIE KIETKU
(rameThl), SIUIEKIIETKA, CIEPMATO30HU, 3UT0Ta,
JEJICHUE HaJBOE, IOYKOBAaHUE, CHOPYJISLHUS,
dbparMeHTaius, BEreTaTUBHOE Pa3MHOXKEHUE,

CEMEHHOE Pa3MHOXEHHE, OIBIJICHUE, JIBOMHOE

OIUIOJIOTBOPEHHUE, MOJIOBBIE KEJIEe3bl,
CEMEHHUKH, SIMYHUKU, OTUIOJIOTBOPEHUE
(Hapy»kHOE, BHyTpeHHEE ) XapaKTepu30BaTh

O0COOEHHOCTH ¥ 3HadyeHue O€ECIoJiIor0 U
TIOJIOBOTO CITOCOOOB pa3MHOXKEHUS. BBIACISITH
BUJIBI OCCIIOJIOTO Pa3MHOXKCHHUS, BBISBJIATH

B3aUMOCBSI3M MexAy (popmamMu U crnocodbamu




Pa3MHOXKEHU, U 170:¢ OMONOTMYECKUM
3HaYeHueM. Bianets npuémaMu BET€TATUBHOIO
Pa3MHOXEHUSI KYyJbTYpPHBIX pacTeHud (Ha
npuMepe  KOMHATHBIX).  XapaKTepu30BaTh
MIOJIOBBIE KJIETKH: SIMLIEKIETKH, CIIEPMATO30UbL;

BBISIBJIATH OCOOCHHOCTH HNXCTPOCHUSA

5.3 Meiios.
217, Meiio3. Cramgun wMenoza. Ilpoueccsl, mpoucxonsdimue Ha PackpelBaTh  comepkaHue  TEPMHHOB U
cragusix wmenosa. IloBegeHne XpoMocoM B MeHo3e. MMOHSITHUI:MEHO03, KOHBIOT AU XpOMOCOM,
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHUE ME03a nepekpeCT (KPOCCUHTOBEP) XPOMOCOM, TaAMETBHI.
Xapaktepu3oBaTb MEN03 KakK croco0
KJIETOUHOTOJICJICHUS; OMMUChIBaTh MEHO3 IO
CTaAusIM; CPaBHUBATh CTAJAUU MEH03a U MUTO3A.
Pazmuuare Ha puCyHKAax cTagud MeEHo03a;
packpbIBaTh OMOJIOTHYECKOE 3HAUEHUE Mei03a
5.4 Oo0Opa3oBanne ¥  pa3BUTHE  MOJOBBIX  KJIETOK.
OmogorBopeHue
28. ['ameTtorenes — mpoiiecc 0Opa3oBaHUs TMOJOBBIX KIIETOK PackpbiBaTh cosiep>kaHre TEPMUHOB M TTOHSITHI:




yXKUBOTHBIX. [lOJOBBIE KENE3bI:CEMEHHUKU U SIMYHUKHU.
OOpazoBaHue W pa3BUTHE TMOJOBBIXKIETOK — TraMeT
(cmepmaro3ou, SUIEKIIETKA) — CIIEPMATOTE€HE3 U OOTEHE3.
OcoOEHHOCTH CTPOCHUS SIMIEKJIETOK U CIEPMaTO30UJIOB.

OmnonorBopenue. [lapTeHorenes.

raMeTOreHes, CIIEPMATOrEHE3, OOI€HE3,
CIIEpPMATO30HU 1, aKpocoma, AULCKIIETKA,
HIOJISIPHBIE TEJbLA. XapaxkTepu3oBaTh

OCOOCHHOCTH TaMETOIreHe3a Y KUBOTHBIX H €TI'0
CTaauH, IIOJIOBBIC KIJIICTKH ZKNBOTHBIX )41
OIIMCBIBATH IMPOHCCC UX PA3BUTHA. CpaBHI/IBaTB
CIICPMATOICHC3 u OOTI'CHC3. OnuceIBaTh
OIIOJOTBOPCHHUC, OMOJIOTHYECKOE 3HA4YCHHE

OIIOJOTBOPCHUA

5.5

NupuBuayajibHoe pa3BUTHE OPraHU3MOB

29. NunuBuyansHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE
pazButTue (AMOpUOTEHE3). DTanbl SMOPUOHAILHOTO Pa3BUTHS
y TO3BOHOYHBIX JKMBOTHBIX:IPOOJICHUE, TaCTPYJIAIuS,
OpraHOIeHE3.

30. [TocTamOproOHaIBHOE pa3BUTHE. Tunel

NOCTAIMOPUOHAJILHOTO ~ Pa3BUTHA: MpPsIMOE, HE MpsMOE
(inumHoOuYHOE). BnusgHue cpenbl HA pa3BUTHE OPTraHU3MOB;
(dakTopbl, CHOCOOHBIE BBHI3BIBATH BPOXKACHHBIE YPOJCTBA.

Poctr u pa3Butue pacteHuid. OHTOTr€HE3 IBETKOBOIO

PackpriBath cojepikaHre TEPMUHOB M TTOHSTHM:
OHTOTEHE3, dMOpUOreHe3, 3UroTa, ApOoOJIeHUe,
Oy1acTomMepshl, MopyJia, Onacryna,
OyacTorenb,racTpyia, HeEHpylia, OpPraHOTCHE3;
3apOBIIIEBRICIMCTKU: IKTOAEpPMa, ME30/epMa,
PHTOJCPMA; TOCTIMOPHOHAIBLHOE pPa3BUTHE:
psIMOE u

HETPSIMOE (JIMYMHOYHOE);

MeTamop (o3, Meracropa, MUKPOCIIOpa,

NBUIBLIEBOE 3€PHO, CIEPMUHU, 3apOJbIIIECBbIN




pacTCHuA: CTPOCHNUEC CCMCHU, CTAAUN PA3BUTUA.

MEIIOK, JIBOMHOE OIIOIOTBOPEHHE.
Onpenenarb 3Tanbl SMOPUOHATBHOTO Pa3BUTHS
XOpJIOBBIX HAa CXE€MaxX U [pemnaparax u
OMKCHIBATh MPOIECCHI, TMPOUCXOSANINE Ha
KakaoM  drane.  CpaBHUBATh  NEPUOABI
OHTOT€HE3a; MPSIMOE U HeNpsiMOe (JIMYMHOYHOE)
NOCTAIMOPHUOHAIBHOE ~ Pa3BUTHE,  3aPOJIBIIIH
YyejgoBeKa W JIPyTUX XOpAOBBIX. OOBSICHATH
OMOJIOTUYECKOE  3HAUYEHHE  pa3BUTUS €
MeTaMoOp(o30M;  OTPHUIATEIBHOE  BIIMSHHUE
AJIKOT0JisI, HUKOTUHA W JPYTUX TEPaTOTCHHBIX
¢akTOpOoB Ha pa3BUTHE 3apOjbIlIa YeJIOBEKa.
OnuceiBaTh rpouecc JIBOVMHOTO

OIUIOJIOTBOPEHUS Y IBETKOBBIX PACTEHUIN

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB

6.2

I'eneTnka — HAayKa 0 HACJICACTBCHHOCTH H H3MCHYUBOCTH

31.

I[IlpenMeTr w 3amauuM  TEeHETUKW. Poip  UHUTONOTHMHM U

3M6pI/IOJ'IOFI/II/I B CTAHOBJICHHU I'CHCTHUKU. BKJ'IaI[ pOCCHfICKHX

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATHUH:

IeH, T€HOM, TE€HOTHUIl, (PEHOTHUI, XPOMOCOMHBI,




u Sap}I6e)KHBIX YUYCHBIX B pa3BUTUC I'CHCTUKHU.

ajiebHble  TeHbl  (a/ienu), TOMO3WIoTa,

reTepo3UroTa, JIOMUHAHTHBIA TMpHU3HaK (TEH),

32. Meroabl TE€HETUKU (ruOpUIOTOTUYECKH,
UTOT€HETUYECKHIA, MOJIEKYJIIPHO-T€HETUYECKUM ). PCLCCCHBHBIA NpPU3HAK (ICH), MMCTaf JMHAA,
OcHOBHBIE ~ TeHeTHYeCcKHe  mNoHATHS.  ['eHeTHueckas rubpun.  llepednciate . XapaKTepu3OBaTh
CHUMBOJIMKA, UCITOJIB3YEMAs B CXEMAaX CKpPEIIMBaHUM. MCETOABL — TCHCTHKM. THOPHONOTHICCKHI,
LHATOTC€HETUYECKHUN, MOJIEKYJIIPHO-
TEHETUYECKUH; JTOMHHAHTHBIE U PELIECCUBHbBIC
pU3HAKU pacTeHuit u YKUBOTHBIX.
[Tonp30BaThCA TEHETUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM JJISl 3alTUCH T€HOTUIMYECKUX CXEM
CKpEIIMBaHUS
6.2 3akoHOMepHOCTH HACJIe[IOBAHUA NMPU3HAKOB.
MoHoruopuHoe CKpelmnBaHue
33. 3aKOHOMEPHOCTH HaCJIEI0BAHUS MIPU3HAKOB, PackpeiBaTh  conepkaHuE€ ~ TEPMUHOB U
YCTaHOBJICHHbBIE I. Menpaenem. Monorubpuanoe MOHATUI:MOHOTUOPUTHOE CKpELIUBaHUE,
CKpelniuBaHue. 3aKOHEeIUHOOOpa3us TUOPHUIOB TIEPBOTO dbeHoTUNMYEeCKHEe TPYMIIbl, THOPUIOTIOTUYECKHIMA
nokoJieHus. [IpaBuno 1oOMUHUPOBAHUSI. METOJI, YUCThIC JIMHUH, JTOMHUHUPOBAHUE T'€HOB
34. 3aKOH pacHICIUICHUsI MPU3HAKOB. [ MIoTe3a YMCTOTHI TaMer. (mosHoOE, HETIOJIHOE), pacuierieHrue B

ITonHnoen HenoHOE JAOMHWHHUPOBAHUC.

nmoromcTBe. ONMUCHIBATh MCTOJUKY IIPOBCACHHA




6.3

JAurndpuaHoe  ckpemuBaHue.  3aKOHHE3aBHCHUMOIO

HAaCJCJ0BAHUA IIPU3HAKOB

35. JlurnOpuaHOe  CKpelMBaHWe. 3aKOH  HE3aBHUCHUMOIO
HACJEIOBaHMUS TPU3HAKOB. [luTOreHeTHYecKne OCHOBBI
TUTAOPUTHOTO CKPEITMBAHUS.

36. Amnanuzupyroiiee CKpEIlIUBaHUE. Ucnonb3oBanue

AHAJIU3UPYIOIICTO CKpPCIIMBAaHHA JJIsA OIIPpCACIICHUA

TE€HOTHIIa 0COOU

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
JUTUOPUIHOE CKpEIIMBAHUE, aHAIU3UPYIOIIEe
ckpenuBanue. OnuceiBaTh ONbITHL I'. Menaens
N0 M3YyYECHHIO HACJIENOBAaHMUS JIBYX IHap
IPU3HAKOB y TOpOXa IOCEBHOro. PackpsiBaTh
colepxanue 3aKOHA
HE3aBUCHMOTOHACJICJOBAHMS IPU3HAKOB.
[IpuMeHAT  MaTEMaTUYECKUH  pacyeT ¢
IIOMOILBIO MeTOo/1a MIEPEMHOKEHHUS
BEPOSITHOCTEM W 3alUCh C  ITOMOIUBIO
(PEHOTUITMYECKUX  PAJUKAIOB  pacUIeTICHUS
OPU3HAKOB Yy TIOTOMKOB MO (EeHOoTUIy H
TE€HOTHITY. 3anuceIBaTh CXEMBI
TUTHOPUIHOTOCKPEIIMBAHUSA, OOBACHITh €ro
UTOJIOTUYECKHE OCHOBBI upelaTh

T'CHCTHYCCKUC 3aJa4un Ha I[I/IFI/I6pI/II[HOG

CKpEIIMBaHuE




6.4

CuenjieHHOe HacjeJl0BaHue NMPU3HAKOB

37.

CuermieHHoe HacneaoBaHue nmpu3HakoB. Padora T. Moprana
IO CIEMJICHHOMY HaclelOoBaHHIO TeHOoB. Hapymenue
CHEMJEHUs TeHOB B  pe3ylbTaTe  KpPOCCHHIOBEpA.
XpoMOCOMHasi TeOopusi HACJIEICTBEHHOCTH. | eHeTndeckue

KapThl.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:

CLICTUIEHHOE HacJIeI0BaHUE MIPU3HAKOB,
pEKOMOUWHAIMS TEHOB, TE€HETUYECKUE KapThl
XpoMocoM, Mopranuga. HazpiBaTb OCHOBHBIC
MOJIOKEHUS XPOMOCOMHOM TEOpUHU
HacinenctseHHocT 1. Moprana; packpbiBaTh
coaepkxanue  paborel T. Moprana 1o
CLEIUIEHHOMY HAaCJIEAOBAHUIO T€HOB U MPUYHHBI
HApYLICHUS  CUCIUICHUS  MEXAY  TICHAMMU.
3anuchIBaTh ~ CXEMbl  CKpEUIMBaHUS  IpPHU
CLIEIUIEHHOM HacCJICJIOBAaHUH, 00BACHATH
NPUYMHBI PEKOMOWHAIIMM TEHOB, OIPEISIATh
YUCJIO TPyNnn CUEIUICHWS TEHOB; pellaTh
FEHETUYECKUE  3aJa4yu  Ha  CLEIUIEHHOE

HacCJICAOBaHHC

6.5

I'eneTuka nmosa. HaciienoBanue Nnpu3sHaKoOB, CUEIVICHHbIX

C IMOJIOM




38.

I'enernka 1nosa. XpOMOCOMHOE  OIpENENIEHHE  IOoJja.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OoMOrameTrHele Wu
reTeporamMeTHble opraHu3Mbl. HacliemoBaHue NpU3HAKOB,

CIOCIIJICHHBIX C ITOJIOM.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
XpPOMOCOMHBI HabOp, ayTOCOMBI, IOJIOBBIE
XPOMOCOMEBHI, TOMOTaMETHBIN 101,
reTEpOraMeTHBIA I10JI, CLEIUIEHHOE C II0JIOM
HacIeq0BaHue IIPU3HAKOB. OOBACHATD
LATOJOTUYECKUE  OCHOBBI  XPOMOCOMHOIO
MEXaHHU3Ma OIIPEACIICHUA I10Ja y PasIu4HbIX
oprann3MoB. (CpaBHHMBAaTh 3aKOHOMEPHOCTHU
HACJICOBAaHUs TPU3HAKOB, CIEIUVIEHHBIX U HE
CLEIUICHHBIX cIojoM. Pemare renerndeckue
3a/1a4¥ Ha HACJICJOBAaHUE CLECIUICHHBIX C II0JIOM

PU3HAKOB

6.6

N3menuuBocTh. HeHaciieacreeHHast H3MEHYMBOCTD

39.

N3meHunBOCTh. BHUIBI MU3MEHYMBOCTH: HEHACIEACTBEHHAS U
HacleACTBeHHass. Ponp  cpeapl B HEHACIEACTBEHHOU
V3MEHYUBOCTH. XapakTepuCcTrKa MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH. BapuauMOHHBIM psg W BapUalMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonumyecTBeHHbIE U

Ka4CCTBCHHBIC IIPpU3HAKH 15050, € HOpMa PCaKInu.

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
W3MEHUYMBOCTb, HACIIC/ICTBEHHAS! N3MEHYUBOCTD,
HEHACJIEACTBEHHAS M3MEHYHUBOCTb,
MO U (UKAITMOHHAS W3MEHYUBOCTb,
BAPUALIMOHHBIN psifi, BapUAHTA, BapHallMOHHAs

KpuBas, MPU3HAK, HOpMa peaKIvu,




CaoiictBamoiu(PrKAITMOHHON U3MEHINBOCTH.

KOJIMYCCTBCHHBIC W KAaUYCCTBCHHLIC IIPU3HAKH.

KJ'IaCCI/I(bI/IHI/IPOBaTB BUJAbl HN3MCHYUYHUBOCTH H

40. [Ipaktuueckas padota Ne 1. «M3yuenune MoanPHUKAITMOHHOMI
BBISIBIIATh MXOHOJIOTHUECKHE OCOOCHHOCTH.
U3MECHUMBOCTH, TIOCTPOCHHWE BAPUAIMOHHOTO psAla U
o o [lepeuncnarp cBoiicTBa MOIU(DHUKAIIMOHHON
BapUALIMOHHON KPUBO».
U3MEHUYMBOCTH M OOBSACHATL €€ 3HAUCHUE IS
OpraHu3MoB. Pa3nmnuare KOJMYECTBEHHBIE U
KauyeCTBCHHBIC MPU3HAKY; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUALIMOHHYIO KPHUBYIO,
BBIYUCIISITH CPETHEE 3HAUCHUE MMPU3HAKA
6.7 I'eneTnka 4yenoBeka
41. I'enetuka denoBeka. Kapuotun denoBeka. (OCHOBHBIC PackpbiBaTh copepkaHue€ TEPMUHOB U TTOHATHI:
METO/IbI TCHETUKH YeJI0BeKa: reHeaJJOTMYeCKHUM, KapUOTHIT YEJIOBEKA, [IMTON€HETUYECKUI METOJ,
OJIM3HEIOBBIH, LIMTOTEHETUYECKUM, OMOXUMUYECKUH, reHeaJIorTuueCcKui METO/I, POIOCIOBHBIE,
MOJIEKYJISIpHO-TeHEeTHUeCKU. COBpPEMEHHOE OIpeesICHUe OIM3HEIIOBBIH METO/, HACJICJICTBCHHbIC
FeHOTHIIA: MOJIJHOT€HOMHOE CEKBECHUPOBAHMUE, Oone3Hu: (MOHOTEHHBIE, C HACJICIACTBECHHOM
FEHOTUIIMPOBAHUE, B TOM uKcie ¢ noMoibio [IIIP-ananu3a. MIPEAPACIIOIIOKEHHOCTHIO, XPOMOCOMHBIE),
42. HacnencrBennnslie 3a001eBaHMs YEIO0BEKA: TeHHBIC OOJIC3HMU, MEJIUKO-TEHETUUECKOE KOHCYJIbTUPOBAHHUE.

OOJIe3HM C HACIEICTBEHHOW MPEIpacIioNOKEHHOCTEIO,

XPOMOCOMHEIC oone3nu. ComMaTHYECKHE H T'CHCPATHUBHLIC

[lepeuncisaTh 0COOEHHOCTH U3YUYEHUS T€HETUKU

YEJIOBEKA; MIPUBOJIUTH IIPUMEPBI




MyTauuu.CTBOJIOBbIE KIETKU. [IpuHIMIBI 310poBOTO 00pasa
KU3HMU, JUATHOCTUKU, TNPOPUIAKTHUKH U JICUCHUS
TEHETUYECKUX OOJIe3HEH. Menuko-reHeTu4ecKoe
KOHCYJbTUPOBAaHHUE. 3HAYCHUE MEIMUIIMHCKOW TEHETUKH B
NPEeIOTBPAIICHUN U JICUEHUU TEHETHMYECKHX 3a00JIeBaHUi

YCJIOBCKA.

43.

[IpakTuyeckas pabora Ne 2. «CocTaBieHHEe M aHaIU3
POZOCIIOBHBIX YEJIOBEKA».Omoop coodepircanua mamepuaia

«l'enemuxa 01 Maaouwiux wWKoOJ1bHUKOG.

HACJICICTBEHHBIX Oosie3Her YyeJIoBeKa,
XapaKTepu30BaTh METOJIbI UX MPOPUIAKTHKU;
000CHOBBIBATH 3HA4YCHHUE MEJINKO-
Tr€HETUYECKOTOKOHCYJILTUPOBAHMS.

BoIsSBISATE U cCpaBHUBATH MEXKIY COOOM
JOMUHAHTHBIC U PEIICCCUBHBIC MPU3HAKA
YyeJIOBEKa.

CocTaBisaTe 1 aHAIM3UPOBATH

POAOCIOBHBIC YCIIOBCKA

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

7.1

Ceslekuusi Kak HayKa U Mpoiece

44,

Cenexkius Kak Hayka W MOPOLECC. 3apOXKACHUE CEIICKIINU U
noMmectukanus. Yuenne H. M. BaBwioBa o0 1ueHTpax
MHOT000pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PACTECHUH.
[leHTpbl TPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,

opoAa, ITaMM.

PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUI:
CeJIeKIus, COopT, rnopozja, ITaMM,
JOMECTUKaLWsI, WIA OJOMAIIHUBAHUE, LIEHTPHI
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHMd W  JKUBOTHBIX, THOpUAM3AINA,

UCKYCCTBEHHbINOTOOP.Ha3piBaTh M cpaBHUBATH




OCHOBHBIE 3TanbIpa3BUTUA ceneKkuuu. M3marars
yueane H. WM. BaswioBa o0 1eHTpax
MIPOUCXOKICHHUS KYJIbTYPHBIX pacTeHui;
pa3iauyaTh  LEHTPBI Ha  KapTte  MHpa,
CBS3BIBATBMX MECTOIIOJIOKEHHE C oOdaraMu
BO3HUKHOBEHUSAPEBHENIIINX [UBUJIN3AINM.
CpaBHMBaTh CcOpTa KYJbTYPHBIX PacTCHUH,
MOopoAbl  JOMAIlHUX  JKMBOTHBIX M HX
TUKUXIPENKOB. OLIEHUMBaTh POJIb CEJIEKIUU B
oOecrnieueHUn MPOJIOBOJILCTBEHHOM

0€30ITacHOCTH YEJIOBEUECTBA

7.2 MeTtoabl W JOCTHKEHHMSI CeJCKUUM PacTeHUMH |
KMBOTHBIX
45. CoBpemMeHHBIE  METOIOBI  CeNeKuu.  MaccoBeli U PackpeiBaTh  coxmepkaHue ~— TEPMHUHOB U

UHIWBUAYAJIbHBIA ~ OTOOpPBI B CEJICKIMUPACTCHHH U
KUBOTHBIX. OlleHKa JKCcTepbepa. bBIUM3KOpOJACTBEHHOE
CKpeluBaHue — MHOpuAuHT. Ynctas nuausi. CKpeluBaHue
YUCTBIX JuHUU. ['ereposuc, wunm THOpUIHAS CHIIA.

HepoacteBenHoe ckpenuBanue — aytopuaunr. OtnanéHHas

MOHSATUI:UCKYCCTBEHHBIH ~ OTOOpP, MacCCOBBIi
oTOOp, WHIUBHUAYAJIBHBIM OTOOp, DKCTEPHED,
OJIM3KOPOACTBEHHOE  CKpEIMBAaHUE, YHUCTas
JIUHUS, reTeposuc, HEPOJCTBEHHOE

CKpPCIIUBAHUC, HCKYCCTBeHHBIﬁ MYTAarcHes,




rudpuauzanus 1 e€ycnexu. VICKyCCTBEHHBI MyTareHe3 M

IMOJTYUYCHUC ITOJIUIITIONIOB.

TTOJIUTUIONTBI. CpaBHUBaTh bopMbI

UCKYCCTBEHHOro  oTOopa  (MaccoBoro

46. JlocTmxeHus CENEKIIMUPACTEHUH, KUBOTHBIX u WHAUBUIYAIBHOTO),  BHJBl  THOpHUIU3ALIH
MUKpPOOPTaHU3MOB. (0M3KOPOACTBEHHOM U OTAAJIEHHOMW), CIOCOOBI
HOJIy4eHUs NoNuIIon10B.II[puBoanTs npumepsl
JNOCTUKEHUN CEJIEKIINHA PACTEHUU U )KUBOTHBIX
7.3 BbuoTtexHoJI0rHs Kak 0Tpac/ib NPOU3BOACTBA
47. buorexHonorus Kak oTpacip Npou3BojAcTBa. ['eHHas PackpbpiBaTh ~ colepkaHu€  TEPMHHOB U

UHXeHepus. Otanbl co3aanus pexkomMOuHaHTHOM JIHK m
TPAaHCT€HHBIX  opraHu3MoB.  KilerouHas  WH)XeHepus.
KJIeTOUHBIEKYIBTYBI. MUKpOKIOHAIBHOEPA3MHOKEHUE
pacTeHUi. KionnpoBanue
BBICOKONPOAYKTHUBHBIXCEJIbCKOX035CTBEHHBIX OPTaHU3MOB.
OKOoJIOTUUECKHEen  3THYeckue  mpobiemel. [MO -
TF€HETUYECKH MOAM(PUIMPOBAHHBIE OpraHU3MbL. Bauanue

I'MO na 300poéve 0emckoz2o opzanusma.

HNOHSATUI:OMOTEXHOJIOTHS, KJIETOYHAs
WHKEHEPHsI, TCHHASIMH)KEHEPUs1, KIIOHUPOBAaHUE,
TpaHcreHHble opranusmbl, MO (reneTnuecku
MOJAU(PUIIUPOBAHHbBIE OpraHU3MBbl).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK OTPaciib
IPOU3BOJICTBA, OCHOBHBIEIOCTH)KECHHSI

OMOTEXHOJIOTMH B O0JIACTH MPOMBIIUIEHHOCTH,

CENbCKOrO XO351CTBA U MEIULIVHBI.
[lepeuncnsars 17} XapakTepru30BaTh
OCHOBHBIEMETO/IBI 17} TOCTUKEHUS

ouonnxenepuu. OOCyk IaTh 3KOJOTUYECKUE U




ATUYECKHE ACTIEKThl HEKOTOPBIX HCCIIEIOBaHUI
B 007acTH OHMOTEXHOJIOTHH (KJIOHUPOBAHUSI,
HCKYCCTBEHHOTO OTLTOIOTBOPCHHS,
HaIpaBJICHHOTO U3MEHEHHUSI TEHOMA U CO3JIaHuUs

TPAHCTEHHBIX OPTAaHU3MOB)

Tema 8. DBOJTIOIMOHHAA OMOJIOTUSA

8.1

JBOJIIOLMSA U METOABI €€ M3yUYeHUs!

48.

[Ipennochulkn BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU.
DBOJIIONMOHHAsA Teopust U €€ MecTo B Ouosioruu. BriusHue
ABOJIIOLIMOHHOM TEOpUHM Ha pa3BUTHE OHOJIOTMH U
JIPYTUXHAYK. CBunerenbcTBa HBOJIOLIHH.
[TasnieoHTONOTMYECKHE:  TIOCJIENOBATENBHOCTh  MOSIBJICHUSA
BUJIOB B  MAJICOHTOJIOTHYECKOWIETONNCH, TEPEXOIHBIC
dbopmel. broreorpadgudeckue: cXoACcTBO M pasznuuue dayH
upIop MaTEPUKOB U  OCTPOBOB.OMOPHOJIOTUYECKHE:
CXOJICTBA W  pa3iauyusi HSMOpPHUOHOB pa3HbIX  BUJIOB
MMO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE:

rOMOJIOTUYHBIC, AHAJOIHYHBIC, PYAUMMCHTAPHBIC OpPIraHbI,

PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUH:
3BOJIFOLIUS, [IEPEXOHbIE dbopmpl,
(GUITOTEHETUYECKUE  PSANIbI, BUABI-DHJIEMUKU,
BHJIbI-PEITAKTHI, 3aKOH 3apOJBIIIEBOTO
CXOJCTBA, OMOreHETUYECKUN3aKOH,
FOMOJIOTUYHBIE W  QHAJOTUYHBIC  OpraHbl,
PYAUMEHTapHbIE OpTaHsbl, aTaBU3MBI.
[lepeuncnsaTe OCHOBHBIE JTalbl  Pa3BUTHUSA
JBOJIIOLIMOHHOW  TeOpuu.  XapakTepHU30BaTh
CBUJETEIIbCTBA ABOJIIOLIUH:

NaJeOHTOJIOTHYECKHUE, ouoreorpaduyeckue,




aTaBU3Mbl.  MOJEKyIApHO-OMOXUMHUYECKHUE: CXOJICTBO

MEXaHU3MOB HACJIEACTBEHHOCTH U
OCHOBHBIXMETAOOIMUYECKUX TyTed y  BCEX  JKUBBIX

OpraHu3MoOB.

AMOPHUOJIOTUYECKHE, CPABHUTEJIBHO-
aHAaTOMHUYECKUE, MOJIEKYJISIPHO-
OMOXMMUYECKHUE. [TpuBoauTh MIPUMEPHI
MEPEXOIHBIX dbopm OpraHu3MOB,
(buIOreHeTUYECKUX PAIIOB. [IpuBOIUTH

(bOpMyYITHUPOBKH 3aKOHOBOMOTEHETUYECKOTO H

3apOJIBIIIEBOTO
CXOJICTBA
8.2 Hcropusi pa3sBuTHs npeacTaBjieHUil 00 IBOJTIOLINHA
49. OpomonmonHas teopust Y. JlapBuna. Ilpenmoceuikm PackpeiBaTh  comep:kaHMe ~— TEPMHUHOB U

BO3HMKHOBEHUS JapBUHU3MA. J[BHKYIIME CHIIbI HBOJIIOLUU
BUJIOB 10 JlapBuHy (KM30BITOUHOE pPa3MHOKEHHE IPHU

OI'PaHUYICHHOCTH HeonpenenéHHaﬁ

pecypcos,
M3MEHUYHUBOCTh, OOpb0a 3a CyIIECTBOBAaHWE, €CTECTBEHHBIN
otOop). Cunrernueckass Teopust s3Bomounu(CTI) u eé

OCHOBHBICIIOJIOKCHU .

IIOHATUN:CUCTEMATHKA, €CTECTBECHHBIN U
UCKYCCTBEHHbIH  OTOOp.  XapaKTepus3oBaTh
OCHOBHBIE DBOJIIOLMOHHBIE HUJIEU, KOHLEIIUU U
TEOpUH; CPABHUBATh B3MVISIABIHA BUA U
spomoonnio K. Jlunnes, JK.b. Jlamapka, Y.
Hapuna. OueHuBaTh Bkiadg JIuHHes B
OOBSCHATD

Pa3BUTHC CHCTCMATUKHU )41

OPUHIIUITBIOWHAPHOM HOMEHKJIaTypPBbl.

XapakTepu3oBaTh COJECPXKAHUE U 3HAYEHUE




sposironnonHoN koHuenuuu K. b. Jlamapka.
OuenuBathb €CTECTBEHHO-HayYHbIE U
COLMAJIbHO-DKOHOMHUYECKHUE MPEINOCHUTKU
BO3HUKHOBEHHUS HSBOJIIOHMOHHOM Teopun Y.
JapBuHa.

PaCKpBIBaTB COACPIKAHUC

3BOJIFOIIMOHHOMN teopuny. JlapBuHa;
CpPaBHUBATH HEOIPEACIEHHYIO U ONPEICIEHHYIO
U3MECHYHUBOCTb, €CTECTBCHHBIN u
UCKYCCTBEHHBIH OTOOp, (Qopmbl OOpHOBI 3a
cymectBoBanre.  ONHUCBHIBaTh  MOJIOKECHHS
cuHteTnueckoit Tteopuu sBodonuu (CTI) u

OO0BICHATH €€ 3HaYCHUE UIIOUOJIOTHH.

8.3 Bua: kpurepum u crpykrypa. Ilomynasimusi kak Kak
3JIeMEeHTaApPHAsl eIMHUIA BU/IA
50. MuxkposBosronust.  [lomyisinyust  Kak — eIMHULABUAIA U PackpeiBaTh  coxepkaHue — TEPMHUHOB U
SBOJIFOLUY. MOHATUI:MUKPOABOJIIOIUS,  BUJM, KPUTEPHUH
51. Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHUIOB IO 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
(Mopdonorudeckuit, Pu3n0IOTHIECKUHOMOX M

WYECKUH,  T'CHETUYECKUH, YKOJOTHYECKHUM,
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

52,

JBrxymue cunbl (PakToOpbl)3BOJIIONUN BHIOB B MPUPOJIE.
MyTannoHHbIH TpoLecC U KOMOMHATUBHAS W3MEHUUBOCTD.
[TonynanuonHuele BOJMHBI M apeid reHoB. M3omsamus 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




TCHOB, W3OJIALMS, MUTpAIHsa. Y CTaHABIUBATh
IPUYUHHO-CJICICTBCHHBIC CBSIBUMEKIY
MEXaHU3MOM H  PE3yJbTaTOM  JICHUCTBUS
JIBIDKYIIUX CHJI  (RJIEMEHTapHBIX (HaKTOPOB)

OBOJIIOIINH

8.5

EcrecTBenHblii 0TOOP 1 ero (popMbl

53.

EcTtecTBeHHBIN 0TOOp — HaNpaBIAOMUN (AKTOP 3BOIIOLHUU.

DOpMBI €CTECTBEHHOTOOTOOPA.

PackpeiBath conepkanre TEPMUHOB M TOHATHMN:

€CTECTBEHHBIN ot0op, o6oprba 3a
cymecTBoBanue. ONMUCHIBATH MEXaHU3M
NEeUCTBUS €CTECTBEHHOTO otbopa.

XapakTepu3oBatb  (OpMBI  €CTECTBEHHOTO
orObopa  (ABMXKYWIMWA,  CTaOMIM3HPYIOUIUH,
TU3PYNTUBHBIN) W CPaBHUBATh WX MEXKIY
co0oii. XapakTepu3oBaTh 00pBrOYy 3a
CYIIECTBOBAaHWE W CpaBHUBATh €€ BUIBI
(MeXXBUIOBas, BHYTPUBHJOBas, Oopnba ¢

HeOMaronpusTHIMA  (aKTOpaMu  BHEUIHEH

cpenl)




8.6

Pe3yabTaThl IBOJIIOIUHU: NPUCIOCO0IEHHOCTH

OpPraHu3MoB M BH1000pa30BaHue

54,

[Iprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT SBOIOIIH.
[Ipumeps! npucnocobaeHnil y opranu3mMoB. ApoMopdo3bl u
uanoananrtauuu. Bunu BunooOpaszoBanue. Kputepuu Buaa.
OcHoBHBIE (OpMBI BUA000pa3oBaHUs: TeorpaduyecKoe,

OKOJOI'H4YCCKOC.

PackpblBaTh ~ copepXkaHu€  TEPMHUHOB U
HOHSATUI: TPUCTIOCOOJIEHHOCTD,

INOKPOBUTENBCTBEHHAsA U IPENOCTEpEraromas
OKpacKa,  MAacCKHpPOBKa,  BHI000pa30BaHMUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
IPUCIIOCOOJIEHUH Y OpraHu3MoB. BBIABIATE 1O
U300pKEHUSAM, Ha KUBBIX M (PUKCUPOBAHHBIX
nopernaparax IMpUMEpPbl  MPUCHOCOOIEHHOCTH
pacTeHUH U IKUBOTHBIX K YCJIOBHUSMCPEIbI
obuTanus,

JOKa3bIBATb OTHOCHUTCIIBHYIO

1e71€CO00pa3HOCTh MPUCTIOCOOJICHHIA.
XapakTepu3zoBaTb CHOCOOBI M MEXaHU3MBbI
BUI000pPA30BaHUs; OIKCHIBATh W CPaBHUBATH
OCHOBHBIC(DOPMBI AKOJIOTMYECKOTO u

reorpaduueckoroBu000pa3oBaHus

8.7

HanpaBJjieHusi 1 nyT MaKpPO3BOJIIOLHHU




55.

MaxkposBomorsi.  dopmbl  3BomOIIMK:  PHUIIETHUECKAS,

AUBCPIrCHTHAA, KOHBCPI'CHTHAA, ImapaJuICiIbHasd.

HeobpatumocTs ABOJIIOLIU Y. [Ipoucxoxnenue oT
HeCHeluaIn3upoBaHHBIX  mpenakoB.  [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 SBOJIIOIUH.

BoisBisite  apomopdo3bl U MAMOATANITAIIUN
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

Tema 9. Bo3HUKHOBeHMEe U Pa3BUTHE )KU3HHM HA 3emJie

9.1 Ucropus xu3nm Ha 3emjie U MeTOAbI €€ W3ydeHMS.
I'unoTte3bl NPOUCXOKACHNS )KU3HU HA 3emJie
56. JloHaydHble TPEACTaBICHHUS O 3apOXKJACHUU  HKU3HHU. PackpeiBaTh  comepkaHWe ~ TEPMHHOB |

HayIIHBIG TUINOTE3bl BO3HMKHOBCHMS JKM3HM Ha 3eMile:

abuorenes HITaHCIICPMU:]. XuMuueckas 9BOJIFOII M.

MOHSATUM:KpEallMOHU3M, a0UOTEHE3, BUTAIU3M,

MaHCIIEPMHUS, OHOoI1033, KOoallepBaThl,




AOGuoreHHBIN CUHTE3 OpraHuYeCcKux BEILICCTB
WU3HEOPTaHUYECKUX. OKCIIEPUMEHTAIBbHOE IIOJTBEPKIACHUE

XUMHUYECKOM DBOIIOIINH.

OpOOHOHTHI, CHMOHMOTreHe3. XapaKTepu30BaTh
METOABl HM3y4YEHHs HMCTOPHUYECKOTO IMPOILIOTO

3emiu.  IlepeuncnsaTb  OCHOBHBIE  3Tambl

57. HauanbHple STanbl OMOJOrHMYeckoil »Bosronuu. [ umoresa XUMHYECKON  MOMOJIOTHYECKOW  DBOJIIOIUM.
PHK- wmwmpa. dopmupoBanve MeMOpaHHBIX CTPYKTYp U N3narate copepkaHWe THUNOTE3 H TEOPUU
BO3HHKHOBEHHUE TIPOTOKJIECTKU. llepBble KIeTKM W HX BO3HUKHOBEHUS KA3HU Ha 3emuie
sBOIONIMS. (DOPMUPOBAHME OCHOBHBIX TPYII KUBBIX (KpealMoHHU3Ma, CaMOIIPOU3BOJIBHOTO
OPraHUu3MOB. 3apOoXKJeHUsl  (CIOHTAaHHOTO),  TAHCIIEPMHUH,

TUIIOTE3bI PHK-mupa). OnuceiBaTh
skcnepuMentbl C. Mumiepa u I'. HOpu mno
MOJYyYCHUIO  OPraHWYECKHWX  BEHIECTB U3
HEOPTraHUYECKUX MyTEM aOMOTEHHOTO CUHTE3a

9.2 OcHOBHBIE JITanbl 3BOJKLIMHA OPraHUYECKOr0 MHpa Ha
3emule, pasBUTHE *KU3HHU 110 IPaM U NEePHOAAM

58. PazButHe xxu3Hu Ha 3emiie mo 3pam u nepuoaam. Karapxeii. PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
Apxeiickas u poTepo3orickas 3pbl. [1aneo3oiickas spa u eé 30H, apa, MEPHUO/I, apoMopdo3bl,
MepUOJbl: KEMOPHUICKUNA, OpJOBUKCKUM, CHIIypPHICKUH, uauoazanTalud. 3HATh IOCIEAOBATEIbHOCTD
JI€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUHU. J0HOB: KaTapxeu,  apxeul,  MOpOTEPO30H,

59. Me3o30lckass 3pa U €€ TEePUOAbl: TPUACOBBIM, FOPCKUU, dbanepo3oii; 3p: apxeickas, MPOTEPO3OUCKasi,




MEJIOBOM.

60.

Kannozolickass 3pa u €€ mNepuOnbl: IAJCOTCHOBBIM,
HEOr€HOBBIM, aHTPOIIOI'€HOBBIN. XapaKTepUCTHKA KiIuMaTa 1
re0JOrM4ecKuX IpoueccoB. OCHOBHBIE ATalbl JBOJIIOLMH
pPacTUTENBHOTO U KUBOTHOTO MHpa. Apomopdo3el y
pacTeHuid U KUBOTHBIX. [losiBIIeHNE, paclBET U BRIMUpAHUE

IPYIII )KUBBIX OPTAaHU3MOB.

Majeo30MCcKas, Me3030MCKas, KalHO30MCKasl;

IIEPUOIOB: KEeMOPHUICKHH, OPJIOBUKCKH,
CUITYPUWCKHUN, JEBOHCKWW, KaAMEHHOYTOJIbHBIN,
MEPMCKHM, TPUACOBBIA, FOPCKUW, MEJIOBOM,
1aJIEOr€HOBBIN 51 HEOI'CHOBBIN,
AHTPOIIOTCHOBBIN. XapaKTEPU30BATH OCHOBHBIE
COOBITHSI B Pa3BUTUU OPraHUYECKOTO MHUpa IO
3paM W MEPUOAAM T€OJIOTMYECKON HCTOPHH;
ATanbl Pa3BUTUSL PACTUTEIIBHOTO W KHUBOTHOTO
mupa. BeigenuTs  rmaBHbie  apoMopd03bl
pacTeHUl W KUBOTHBIX. CpaBHHUBATh MEKIY
co0oOl  TpeACTaBUTENEH  CHUCTEMATHYECKUX
rpynI OPraHu3MOB, BBISBJISTD YEPTHI
YCIOXKHEHUSI W MOPUCHOCOOJIEHHOCTH K

YCJIOBHAM KU3HU

9.3

COBpeMeHHaﬂ CHUCTEMA OPTraHNY€CKOIo Mmpa

61.

Cucrema OpraHM4eCKOro MHpa KaK OTPaKCHUC OBOJIIOLIUH.

OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

PackpeiBaTh  comepkaHu€ ~ TEPMHUHOB U
NOHATUN:CUCTEMATHKA,  UCKYCCTBEHHas U

€CTeCTBEHHass  Kjaccudukanusi, OuHapHas




HOMCHKJIATypa, IIPHUHIIUIT HCPAPXUIHOCTH.

XapakTepu3oBaThb  COBPEMEHHYI0  CHUCTEMY

OpraHu4CcCKOro Mupa.

9.4 DBOJIIOIYA YeTIOBEKa (AaHTPOIOTEHE?)

62. DBOJIOLHS YeloBeKa. AHTPONOJIOTHS Kak Hayka. PazButue PackpblBaTh  copepxkaHue€  TEPMHUHOB U
NpEeACTaBICHUNA O TMPOUCXOXKICHUM 4YeloBeKa. MeTozbl HOHSATHI: aHTPOIIOJIOT U, aHTPOIIOTEHE3,
M3y4yeHus aHTpororere3a. CxoacTBa v pa3inyus 4YeJIoBeKa U YEJI0BEK pa3zymubIii(Homo sapiens),

’KMBOTHBIX. CHCTEMaTHYECKOE IT0JIOKECHHUE UEIOBEKa.

IMPAMOXO0XKIACHUC, BTOPAsA CUTHAJIbHAA CHUCTCMaA.

[lepeuncrarsb 3a/1auu aHTPOIIOJIOT UM,
ATaNbICTAHOBIICHUS U Pa3BUTHSI MPEACTABICHUI
O IIPOHMCXOXKJIECHHHM  4ejoBeKa.  M3maraTth
OCHOBHBbIE moOJOXeHus1 Tteopun Y. JlapBuHa,
KPUTHUYECKU OLICHUBATh
HEHAYYHYIOMH(QOpPMALIMI0 O MPOUCXOXKICHUU
YeJI0BeKa. 3HaTh CUCTEMAaTUYECKOE
nojioxkeHueBuga Homo sapiens, mepedyucisiTh
ero  Mop(doJoro-aHaTOMUYECKHUE  MPU3HAKU
pa3HoOro ypoBHsS (THIN, KJacc, OTpAl U [Ip.).

YcranaBauBaTh YCPThI CcXoACTBa u




paznunuifuesoBeka U KUBOTHBIX. OOBACHITH U
OIICHUBATh 3HAYEHUE HAYYHBIX 3HAHUU O
MPOUCXOXKJIECHUU YEJIOBEKa JJisl T[OHWMAHUS

MCCTAa U POJIK YCIOBCKA B IIPUPOJIC

9.5 JABrkymue cuiibl (GakTopbl) AHTPONOTeHe3a
63. JIBrxyime CHUJIBI (dakTopsl) aAHTPOIIOTeHE3a. PackpbiBath cojiepkaHre TEPMUHOB U TTOHSITHI:
HacnencTtBeHHass M3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD. (dakTopsI aHTpPOIIOTeHE3a, TpyIIOBOE
OO01ecTBeHHBINH 00pa3 *KU3HU, U3TOTOBIIEHUE OPYIUH TPYyAa, COTPYJHUYECTBO, peub, opyuiiHas
MBIIIJICHUE, PEUb. JeSITENIbHOCTb, NOJIUMOPPU3M.
XapakTepu3oBaTh JBHXKYUIUE CHIIBI ((PaKTOPHI)
aHTPONOreHe3a: OMOJIOTUYECKUE U COLIMAIIbHBIE,
CpPaBHUBATH UX MEXIY COO0M
9.6 OcHOBHBIE CTaAUH IBOJTIOIHUH YeJIOBEKA
64. OcCHOBHbIE CTagUM W BETBU OBOJIOIUM  YeJIOBEKA: PackpbiBaTh cofep:kaHuEe TEPMUHOB U MOHATU:

ABCTPAJIONIUTEKH, Yenosek YMEJIbIN, Yenosek
npamoxonsmmi, YenoBek HeaHAepTalbCKuii, YemoBek
pa3syMHBId COBpPEMEHHOro Ttumna. Haxonkm uckomaempix

OCTAaHKOB, BpeM CymeCTBOBaHuUs, 00J1aCTh

ABCTPAJIONIUTEK, YEJIOBEK YMEJNbIA, YEIOBEK
NPSMOXOISIIIINKM, HeaHaepTalell, KPOMaHbOHEIl,
HEOJINTUYECKAs] ~ PEBOJIIOIMS,  TEPBOOBITHOE

UCKYCCTBO. XapaKTepu30BaTb W CPaBHUBATDH




pacnpocTpaHeHHs, 00bEM TOJOBHOTO MO3ra, o0pa3 KHU3HHU,

opyausl.

MEXKJy CO000il OCHOBHBIE CTauU 3BOJIIOLUU
YeJlOBEKa: XPOHOJIOTUYECKUH BO3pacT, apean
pacnpocTpaHeHusi, O0bEM TOJIOBHOTO MO3Ta,

00pa3 KU3HU U Opyusi TpyJa

9.7

YeoBeueckne pachbl M IPUPOAHbIE ATANITAIIMN YeJI0BEKA

65.

YenoBeueckue Pachl. OcHOBHBIC OobIIHE PpachI:

€BpONeouHas (eBpazwmiickas), HETPO-aBCTpaJIOUIHAS

(’xBaTOpHaNIbHAS), MOHTOJIOUTHAS (a3uarcko-

aMepuKkaHckas ). YepThl MPUCIIOCOOIEHHOCTH

MIpeICTaBUTENEH YeJI0BEYECKUXPac K YCJIOBHSIM
cyliecTBoBaHMs. EnuHCTBO uenmoBedeckux pac. Kpurmka
COLIMAJIIBHOTO JapBUHU3MAa U pacusma.Tonepanmmuocms

MAAOUWIUX UWIKOTIbHUKO8 O OMHOUWIEHUIO K OpYy2 OpYy2Y.

PackpbiBaTh ~ copepkaHue€  TEPMHHOB U
HNOHSTUI:pachl, pacoreHes3, Colual-IapBUHH3M,
pacusm,

MCTHCALIM. Xap AdKTCPHU30BaTb u

CpaBHUBATh MPEJCTABUTEIICHUEIIOBEUECKUX

pac,paCKpbIBaTb IMPHUYNHBL u MCXaHHN3MBbI

pacoreHesa, IEpPEUYHCIATh W NPUBOJIUTH
OpUMEpPBl  MPUCHOCOOTIEHHOCTH 4YeJIOBEKa K
YCIIOBHSIM

cpensl, [IPUMEPBI

IPUCITOCOOUTEIIFHOTO3HAYCHUS PaCOBBIX
npu3HaKkoB. Jloka3piBaTh €IMHCTBO BUaa Homo
sapiens, HAyYHYI0 HECOCTOSATEIIPHOCTh PACOBBIX
TEOPUM,UJIEN  COLMAJIBHOTO JapBUHU3MA U

pacuzma




Tema 10. Opranusmsl 4 OKpy:Kamoas cpeaa

10.1 JKOJIOTUsI KAK HAyKa
66. DKoJIoTHsl KaK Hayka. 3aauuy pa3fesbl 3KOJIOrHud. MeTo bl PackpbIBaTh cosiepkaHle TEPMUHOB M TOHSITHI:
HKOJIOTMUYECKUX UCCIIEJOBaHUH. DKOJIOTHYECKOE AKOJIOT U, IIOJIEBBIE HaOJII0ICHUS,
MHUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA. AKCIIEPUMEHTHI, MOHHUTOPUHT  OKpPYXaroIieu
Cpelbl, MOJIEJIMPOBAHUE, HKOJIOTHYECKOE
MHPOBO33pEHUE. [lepeuncasTs 3a/1a4u
9KOJIOTHH, €€ pas3felnbl HCBS3U C JIPYTHUMH
HayKaMH. XapakTepu3oBaTh METO/IbI
JKOJIOTUYECKUX UCCIIEIOBAHUN
10.2 Cpeabl 00UTAHMSA M IKOJIOTHYECKHE (PAKTOPBI
67. Cpenpl  oOWTaHMs  OpPraHU3MOB:  BOJHAs, HA3E€MHO- PackpbiBaTh ~ copepkaHu€  TEPMHHOB U

BO3ayHIHasd, IIO4YBCHHAs, BHYTPHU-OPTraHU3MCHHA.

DKOJIOTUYECKUE (bakTophI. Knaccuduxanus
AKOJIOTUYECKUX(AKTOPOB: abUOTHYECKHE, OMOTHYECKHUE U
aHTpornorenusie. JleficTBue 3KoJOTMYECKHX (PaKTOpOB Ha

OpTraHU3MBbI

NOHATHI:Cpena  OOWUTaHUsA,  DKOJOTHYECKHE

(bakTopshl, OMOJOrUYECKU ONTUMYM,
OTpaHUYMBAIOIIUNA  (IUMUTHPYIOMIUN )(haKTop.
XapakTepuzoBaTh YCIOBUS Cpell OOUTaHUS
OpraHu3MOB; KJ1accu(pUIMpoBaTh 17}

XapaKTCPpHU30BaTb OKOJIOTHYCCKHUC (I)aKTOpI)II




abnoTHYecKre, OMOTUYECKUE U AaHTPOIIOTEHHBIE.

OnuceIBaTh NefcTBre AKOJIOTUYECKUX
(dakTOpoBHa  OpPraHW3MBI.  XapaKTePHU30BaAThH
OCOOEHHOCTH CTPOEHHUS M KU3HEIEATEIbHOCTH

paCTGHI/Iﬁ " JXUBOTHBIXPA3HBIX CPCA oOuTaHus.

10.3 AduoTrnyeckue GpaKTopbI
68. AOuoTtnueckue (akTophl: CBET, TeMIepaTypa, BIKHOCTb. PackpeiBath cosepkaHre TEPMUHOB U TTOHSITHIMA:
®doronepuoausm.lIpucnocodaeHnss OpraHu3MoB K 1€HCTBUIO abuotnueckue  (HakTopsl,  (POTONEPUOIU3M,
abnotnueckux (akTopoB. bHOIOTHYECKUEPUTMBI. OMOJIOTHYECKHE  PUTMBIL AHanu3upoBaTh
JICICTBUE CBETa, TEMIIEPATyphl, BIAKHOCTH Ha
OpraHU3MBbI u MPUBOJIUTH IpUMEPDI
MPUCTIOCOOICHHOCTH OPTaHU3MOB.
104 Buoruyeckue paxkropsl
69. buotnueckue (bakTopBhl. Buapt OMOTUYECKUX PackpeiBaTh  conepkaHuE€ ~ TEPMUHOB U

B3aMMOJICUCTBHI: KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U
ero ¢opmel. [lapasutusMm, Koomepauus, MYyTyalu3M,
(KBapTUPAHCTBO,

KOMMEHCaIN3M HaxJICOHUYIECTBO).

AMeHcanu3M,  HeuTpaiu3M. 3HaueHHe  OUOTHYECKHUX

MOHSATUI:OMOTUYECKHE bakTopsl,
XUITHAYECTBO,  TMAapa3uTU3M, KOHKYPEHITHS,
cuMOuO03,

MyTYyaJIU3M, KOMMEHCAJIU3M,

HaXH€6HI/I‘I€CTBO, KBapTUPAHCTBO,aMCHCAJIN3M,




B3aMMOJECUCTBUA JUIsl CYUIECTBOBAHUS OpPraHU3MOB B HEUTpaM3M. XapaKTepu30BaTh OHUOTHYECKHUE
IPUPOAHBIX COOOIIIECTBAX. (dakTopsl W BHABIB3aUMOOTHOIICHUN MEXIY
OpTraHU3MaMHu; MPUBOAUTH MPHUMEPHI B3aUMHOMN
PUCTIOCOOJIEHHOCTH Oprann3mMoB. CpaBHUBATH
MEXKITY coboit BH/IbI

OMOTUYECKUXB3aUMOJICUCTBUIA OPTaHU3MOB.

10.5 IKOJOrHYeCKHE XaPAKTEPUCTUKH BUIA U MOMYJIANNH 1
70. DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISLIUH. PackpbiBaTh ~ comepaHue  TEPMHUHOB U
OcHOBHBICTIOKA3aTETN TOTTYJISTIAN: YHCJICHHOCTD, TMOHATHI : TTOMYJISAINS, YAUCICHHOCTh, TUIOTHOCTD,
IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTPAITHI. POXKIaeMOCTb, CMEPTHOCTb, IPUPOCT,
JInHaMUKa YUCICHHOCTHU MOMYJIAINUA U €€ PEeTYIISIs MUTpaIMs, TMHAMUKA YUCIIEHHOCTH TOIYJISIUH.

XapakTepu3oBaTh OCHOBHBIE IIOKa3aTeld W
HKOJIOTUYECKYIO CTPYKTYPY MOy JISIIUY;
ONUCHIBATH MEXaHHU3MbI pEryJsLuu

YHUCJIICHHOCTH IOITYJISAIUH

Tema 11. Coo01iecTBa ¥ YKOJIOTrHYECKHE CHCTEMBI

11.1 Coo01mecTBa OPraHu3MoB 1

71. CoobmiectBO  opranu3mMoB —  OuonieHo3.  CTpyKTypbl PackpeiBaTh  cojepkaHu€ ~ TEPMUHOB U




OuolleHO3a: BHJIOBas, IPOCTPAHCTBEHHAs, Tpoduyeckas

(rmutieBast). Buasl-noMmuHanTel. CBsI3u B OMOLICHO3E.

HNOHATUN:OMOLIEHO3, KOCHCTEMa, OMOTEOIeHO3,
BUJIBI-JOMUHAHTBI,  JKOJIOTMYECKAsl  HHIIA.
XapakTepru3oBaTh OHOLIEHO3 (COOOIIECTBO), €T0
BUJIOBYIO, MIPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYpbl. OOBSACHATH pPOJb KOMIIOHEHTOB
OMOIIeHO3a B MOJJEPKAHUU €r0 CTPYKTYphl U
CyIIECTBOBAHUS HA ONPEACIEHHON TEPPUTOPHUH.
OOBACHATH, OMOJIOTUUECKUN CMBICT SIPYCHOCTHU
WUIIMCTOBOM MO3auku. CpaBHUBATh KOMIIOHEHTHI
OMOIIEHO30B, WX BHUOBYIO, MPOCTPAHCTBEHHYIO
U TpOPUUYECKYIOCTPYKTYpPbI, CBSI3H  MEXIY

OpraHu3MaMHu

11.2

IKOCHCTEMbI U 3aKOHOMEPHOCTH UX CYHICCTBOBAHHUSA

72,

Okosornueckre CcucTemMbl (d9KkocucteMbl). [lonsartue 006

HKOCHCTEME " OHMoreoLeHo3e. OyHKIMOHAIbHbBIE
KOMITOHEHTBIKOCUCTEMBL:  IPOAYLEHTBI,  KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BelIecTB W MOTOK 3SHEPTUH B
Tpoduueckue

DKOCHCTEME. (nuieBbIe) YPOBHU

OKOCHUCTCMBI.

PackpsiBaTh copep:kaHre TEPMUHOB U ITOHATHH:
KOCUCTEMa,  OWOreolEeHO03,  NPOJYLEHTHI,
KOHCYMEHTBHI, PEAYLIEHTHI, Tpoduyeckue
YPOBHH, MHUILEBASIENb U CETh, IKOJIOTHUYECKUE
nupamMubl, OMoMacca, MPOAYKIHMs, CYKIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCHCTEMBI (€€




73. IInmesble wenmu u  cetd. OCHOBHBIE — MOKa3aTeau CIIOCOOHOCTh K JUTUTEIIBHOMY

HDKOCUCTEMBI: Omomacca, TPOAYKIHUA. DKOJIOTHYECKUE CaMOMOIIEP>KAHUIO, OTHOCUTENIBHO 3aMKHYTHIN
MUpaMUBL;  TPOAYKIMW,  YHUCIEHHOCTH,  OHMOMACCHI. KPYTOBOPOT BEILIECTB, HEOOXOJUMOCTh MOTOKA
CBoiicTBa 9SKOCHUCTEM: YCTOWYUBOCTH, CaMOpPETYISAIuS, sHeprun).  CpaBHUBAaTH  MACTOMIIHBIE U
passuthe. CyKieccus. JNETPUTHBIE TMHINEBbIC IE€NH, TPOPUUECKUE

YPOBHM DJKOCUCTEMBI. Pa3nuuare mnupamuisl
IPOAYKIMHY, INHUPAMHUABl  YUCICHHOCTH U
nupamuabl Onomaccel. COCTaBIATh LENU U CETH
nutanus. l[lepedncnars CBOKWCTBA JKOCUCTEM:
YCTOMYUBOCTb,  CaMOPETYJIALUs,  pa3BUTHE
(cykueccusi). OnuceIBaTh MEXaHHU3M
NOAJICP)KaHUSL PABHOBECUA B IKOCHUCTEMaXx.
Xapaxkrepu3oBaThb CYKIIECCHH, BBISBIIATH

OPUYMHBI M OOIIME 3aKOHOMEPHOCTU CMEHBI

HKOCHCTEM

11.3 IIpupoanbie 3K0CHCTEMBI 1
74. [IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI pPEK U  03Ep. PackpeiBath conepkanre TEPMUHOB U TOHSATHIA:
DKocucTemMa XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIeca. BOJIHBIE HKOCHCTEMBI, OMOreoLEeHO3Hl,

(UTOIIIAaHKTOH, 300ILIAHKTOH, OeHTOC,




rymyc.llpuBogute  mpuMepsl  IPUPOIHBIX
JKOcUCTeM CcBoed MecTHocTH. (CpaBHHMBAaTh
HA3¢MHBIE U BOJHBIE SKOCUCTEMBI; OPTaHU3MBI,

oOpasytolue paszHbie TpohUYECKUE YPOBHU

114 AHTPONOreHHbIE IKOCUCTEMBI
75. AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI.
Ypb6oskocuctembl.  buosormyeckoe U XO3SIMCTBEHHOE
3HAYEHUE arpo3KOCUCTEM " ypOO3KOCUCTEM.
buopa3zHooOpasue kak (hakTOp YCTOMYMBOCTH 3KOCHUCTEM.
CoxpaHeHue OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3eMIie.
11.5 Bbuocdepa — rinodanbHas 3xocucrema 3emian
76. VYuenue B. U. Bepnanckoro o 6uochepe. ['panuiipl, coctan PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

u cTpyktypa 6uocdepsl. JKupoe BemecTBo U ero GyHKIUH.
Ocobennocti  Ouocdepbl  KaKMIO0aabHOH AKOCHCTEMBI.

Jlunamudeckoe paBHOBecHe U oOpaTHasi CBsA3b B Onocdepe.

ouocdepa, KUBOE BEIIECTBO, JAUHAMUYECKOE
paBHoBecue. OuenuBarh Bkian B. .
Bepnaackoro co3manue ydeHus o oOumocdepe.
XapakTepusoBarh coctaB onocdepbl, PyHKIUN
YKUBOTO BEIIecTBa OMochephbl U OonpeacisITh (Ha

KapTe) obsactu ero HauOOJIBIIETO




pactpoctpaHeHus.  [lpuBomuth  TpPUMEPHI
NpOsIBIICHUS  (QYHKIIMA  JKUBOTO  BEIIECTBA
ouocdepbl, OMOTCOXUMHUYECKOU NeATeITbHOCTH
O0COOCHHOCTH

YCJIOBCKA. HGPG[II/ICJISITB

O6unocdepbl Kak riao0agbHON SKOCUCTEMBbI 3EMITH.

11.6 3aKoHOMepHOCTH cylIecTBOBaHUs Onochepnbl
77. KpyroBopotbl BemiecTB ¥ OHOTCOXUMHUYECKHE ITUKIIBI PackppiBaTh comepikaHre TEPMUHOB U TTOHSATHH:
aJeMeHTOB (yriiepoja, aszora). 30HAIBHOCTh OHOChEpHI. IIEJIOCTHOCTh Onocdephl, KPyroBOPOT BEIIECTB,
OcHOBHBIC OMOMBI CYIIIH. OMOTEOXUMHUUICCKHEC ITAKITBI AJIIEMEHTOB,
30HAIBHOCTh Ouocdepbl, OuoMbl. ONUCHIBATH
KPYrOBOPOT  BEIIECTB, OMOT€OXUMHYECKHE
IUMKJIBl  a30Ta MW yroiepoga B Ouocdepe.
OOBACHATh TPUUUHY 30HATBHOCTU OMOCHEPHI.
[lepeuncnarh W XapakTepu30BaTh OCHOBHBIE
OMOMBI CyIIIU 3eMJIH.
11.7 YenoBeuecTBO B OMochepe 3emin
78. YenoBeuectBo B Oumocdepe 3emian. AHTPOIOTCHHBIC PackpeiBath conepkaHre TEPMUHOB U TTOHSITHIA:

u3MeHeHus: B Ouochepe. [ T00anbHBIEIKOIOTHYECKHUE

AHTPOIIOTCHHBIC HW3MCHCHMU, AKOJIOTMYECKUU




poOJIEMBI.

KpU3HC, r1100aIbHBIETTPOOIEMBI.
XapakTepru3oBaTh OMOCHEPHYIO POJIb YeIOBEKa.
[TpuBOIUTH MIPUMEPHI AHTPOIIOTCHHBIX
WU3MEHEHUM B ounocdepe. OueHunBath
TIOCTIICTBHS 3arPsI3HEHUST BO3MYITHOW, BOAHON
Cpelpl, W3MEHEHMsI KJIMUMaTa, COKpalleHus
O6ropazHoobOpazusi. dopMyHpoBaTh
COOCTBEHHYIO TIO3HMIIMIO TIO OTHOUICHHIO K
rI100aNBbHBIM U PETUOHAIBHBIM SKOJIOTHUECKUM
npobiieMaM, apryMEHTHPOBATh CBOIO TOYKY
3peHus. HaspiBaTh  NPUYUHBI  TIOSIBICHUS
IPUPOIOOXPAHHOM ATUKH, pacKphIBaTh
3Haue€HUEe  Tporpecca g IPEOAOTCHUS

9KOJIOTHYECKOI'0O Kprusuca

11.8

CocymiecTBoBaHMe IPUPOALI M YeJI0BEYECTBA

79.

CocyuiecTBoBaHME NpHUpObl U denoBedecTBa. CoxpaHeHHE
O0uopa3Ho00pa3usi Kak OCHOBAa YCTOMYMBOCTH OHOCQEpHI.
OcHOBa  pallMOHATLHOTO  YMPaBJICHHUS  MPUPOTHBIMU

pecypcaMu W MX HCIOJb30BaHue. JIOCTHXEHUST OMOJIOTUU U

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

paInMoHaNIbHOE MIPUPOIOTIOIB30BAHHE,
YCTOWYUBOE pasBUTHE, KODBOJTFOITHS.
XapakTepus3oBaTh parmoHaIbHOE




OXpaHa MMPUPOJIBI.

HCIIOJIB30BaHHUC

OCHOBHBIC

IIPUPOIHBIX

ITOJIOKCHUA

YCTOMYMBOTO Pa3BUTHUSA

PECYpCOB;

KOHIIETILIN

80.

HuddepeHnrpoBaHHbIN 3a4eT




IIpumepHasi TeMATHKA HHAUBUAYAJbHBIX 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 CIUHHUIIA.
CoBpeMeHHbIE B3Il HA OMOJOTUYECKYIO SBOIIOIHUIO.
CoBpeMeHHBIE B3TJISABI HAa TPOUCXOKICHNE YEIOBEKA: CTOJIKHOBEHUE MHEHUH.
CoBpeMeHHbIE METO/IbI HCCIIEIOBAHUS KIIETKH.
Cpenpl 00UTaHMS OPraHU3MOB: IPUUYMHBI PA3HOOOPa3Us.
Brusiaure nBMKEeHHSI MATEPUKOB | OJICICHCHU Ha (POPMUPOBaHNE COBPEMEHHON PACTUTEIILHOCTH M )KUBOTHOT'O MHpPa

[IprurHBI 1 BO3MOXKHAsI UCTOPUS BBIX0/1a HA CYLIy PACTEHUU U KUBOTHBIX



YCJOBUSI PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM TUCIIUILINHBI

3.1. [lis peasu3anuy NporpaMMsbl y4eOHOH TUCHMILIHMHBI MPEAYCMOTPEHO cjieaylollee crenuajbHoe NoMelleHne:
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

MeOeIbI0 U CPEeICTBAMU 00yUeHUs, HEOOXOAUMBIMHU JIJIsl BBIIIOJIHEHUS TPEOOBaHUI K YPOBHIO MOJATOTOBKU 00YYaIOLTIXCS.

O6opynoBaHue yueOHOTO KaOMHETa!

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

— KOMIUIEKT Y4€OHO-HaIJISIIHBIX TOCOOMIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUIEOMAaTEPUAJIOB;

— 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 (6a3oBsiii yposens). 10 kiacc. —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.
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