IIpunoxenue

k OITOIT CTIO 29.02.10 KoHcTpyupoBaHue, MOACITMPOBAHNAE U TEXHOJIOTHUS
M3TOTOBJICHUS U3JICITUI JIETKOM MPOMBIIIIICHHOCTH (10 BHAM)

MUWHUCTEPCTBO OBPA30BAHMA U HAYKU PECITYBJIMKU JATECTAH

I'OCYIAAPCTBEHHOE BIO/DKETHOE ITPOOECCHUOHAJIBHOE OEPA30OBATEJIBHOE YUPEXXJIEHNE
PECITYBJIUKU IATECTAH « TEXHUUECKUI KOJUIEJI)K UMEHU P.H. AILIYPAJIMEBA»

PABOYAS ITPOTPAMMA YYEBHOI'O ITPEJIMETA
OVYIIL.08 BUOJOI'UA

ba3oBblii ypoBeHb
[Tpeamernas obmacts: EcTecTBeHHO-HAYYHBIE TPEIMETHI

CrrermanbaoCTh: 29.02.10 KoHCTpYHpOBaHHUE, MOASIIMPOBAHNUE U TEXHOJIOTHS N3TOTOBJICHMUS
W31EIIUHN JIETKOU IIPOMBIIIIIEHHOCTH (IO BHJIAM)

KBaJ'II/Iq)I/IKaI_II/IH BBIITYCKHHKA: TEXHOJOT-KOHCTPYKTOP

[Tpoduns nomyyaemoro npodeccnoHaIbHOTO 00Pa30BaHUS: TEXHOIOTHYECKUI

Maxaukaima, 2025 T.



OAOBPEHO
MpeAMETHOM (LIUKJIOBOM) KOMUCCUEN €CTECTBEHHO-HAYYHOIO 1IMKJIA.
[Ipeacenarens [I(L)K

W — A.A. OcmaHoBa

ITpoTokon Ne8 ot 30 anpesnst 2025 1.

Pabouas mporpamma yue6Horo mpeamera OVII.08 Buonorus paspaboraHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  00pa3oBaTelIbHOrO  CTaHAApTa  CPETHEro
npodeccuoHanbHOro o0pazoBanus 1o crnenuansHoctd 29.02.10 Koncrpyuposanue,
MOJIETTUPOBAHUE M TEXHOJIOTHUS M3TOTOBIEHUS U3JEIUNA JIETKOW MPOMBIIIICHHOCTH (10
BUJIaM), YTBEPXKAECHHOIO Mpuka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannu Ne 443 ot 14 utonst 2022 r., (3aperucTpupoBaH MHUHHCTEPCTBOM FOCTHIINH PD
1 nrona 2022 r. N 69121);

(benepanbHOrO TOCYAapCTBEHHOTO O0pa3oBaTENbHOIO CTAaHAAPTa CPEOHErO OO0IIero
0o0pa3oBaHMs, YTBEPXKIEHHOIO MpHKa3oM MUHHCTEpCTBA OOpa3oBaHUS M HAYKH
Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munwocte Poccun
07.06.2012 N 24480);

noyioxkeHuit degepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPEHETO 00IIIEero 00pa30BaHuUS,
YTBEpXKICHHOU mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccuu 12 uronst 2023 r. N 74228), B 1.u. DeaepanbHoit
paboueii mporpaMmel o yueOHoMy npeamery "buonorus" (6a30Bblii ypOBEHB);

C YYETOM IOJy4aeMOU CIIeHUaIbHOCTH.

B COOTBCTCTBHUHU C pa6OLII/IM y‘le6HbIM IIJ1aHOM

Pazpabotunk:

OcMmanoBa Ailimat AnueBHa, npenoaasatens [ BIIOY P/l « TexHuueckuii Komienx UMEHN
P.H. Amypanuesa»

© OcmanoBa Aiimat AnmnesHa 2025

© I'BIIOY PJ] «Texumuecknit kommemk P.H. Amrypammesay 2025
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1. HOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamma yueOHOro mnpeamera buosnorusi mpegHazHaueHa IS U3YYECHUS
¢u3uKK TpU peanu3alMy CPeJHEero oOIero oOpa3oBaHMSA B IPENEIax OCBOCHHUS IMPOrpaMMBbI
MOJArOTOBKU cHenuaiucToB cpeaHero 3peHa 29.02.10 KoncrpyupoBaHue, MOACIHPOBAHUE U
TEXHOJIOTHSI U3rOTOBJICHUS U3/ICIIUN JIETKOW MPOMBIIIJIEHHOCTH (110 BUJIaM).

VYueOnbIii npenMeT bruosorus mpuHaIISKUT TpeaAMeTHON o0nacTi EcTecTBeHHO-HAyYHbBIS
npenmetel, PI'OC cpempnero obmiero oOpa3oBaHHs, W HM3y4aeTcs B COCTaBe O00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIIHPHOTO ITUKJIA.

Pabouas nporpamma yuebHoro npeamera buonorus (6a30Bblif ypoBeHb) pa3paboTana Ha
ocHoBe TpeboBaHmii K pesyiabTataM ocBoeHus PI'OC COO, a taxxke denepaibHON padboueit
MPOrPaMMBbI BOCITUTAHUSI.

IIpu pazpaboTke paboueil mporpaMMmbl MO OUOJIOTUU TEOPETHUYECKYI0 OCHOBY IS
ompeseNieHus] TOAX0A0B K (OPMUPOBAHHIO COJACpKaHUS ydeOHoro mpeamera "buomorus"
coctaBwiM: KoHuenrtyainbHbie mnonoxkenus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH,
COJICpKaHUs, PE3yJIbTaTOB OOy4YeHHs W TPeOOBAaHUN K YpPOBHIO TMOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUs 00 OOIMX IeNAX W MPUHIHUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpelHero ooduiero odpazoBanusi B Poccuiickoii @enepanyy, a TakKe MOJOKEHUS O
cnenuduke OMOIOTUH, €€ 3HAYCHUH B TIO3HAHHUH KUBOM MTPUPOJIBI M 00ECTICUEHUH CYIIeCTBOBAHUS
yenoBeuyeckoro odmecTa. CorimacHo Ha3BaHHBIM MOJIOKEHHSIM OTIPEIeIeHbI OCHOBHBIEC (DYHKITHH
MPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

Pabouast mporpaMma 1mo OMOJIOTHH JaeT MPEACTABICHUE O IENAX, 00 OOINel crpaTeruu
00y4eHus1, BOCIIUTAHUS U Pa3BUTHUS 00YUAIONINXCs CpefcTBaMH yueOHoro nmpeameta "buonorus”,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, PpacupeleleHue 0
pa3zenaM W TeMaM, PEKOMEHIyeMYIO IMOCJIeN0BaTeIbHOCTh M3y4eHHUs y4eOHOro marepuaia ¢
YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU OOpa30BaTEIbHOTO Ipoliecca,
BO3PAaCTHBIX OcoOeHHOcTel oOydaromuxcs. B mporpamMme mo OMONIOrHM TakKe yUHUTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM, METANPEIMETHBIM W IMPEIMETHBIM Ppe3yJIbTaTaM
o0ydeHus B pOpMUPOBAHUN OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM AEATEIbHOCTH/y4eOHBIX
JIEHCTBUI 00YYarONIMXCs IO OCBOCHUIO COICPKAHMSI OMOJIOTHIECKOTO 00pa30BaHusI.

B mporpamMe mo Ouonoruu peamu3oBaH NPUHIUI MPEEMCTBEHHOCTH B HW3YYEHUU
Ouosiornu, Oyarogaps 4emMy B HEH MPOCMATPHUBACTCS HAMNPABJICHHOCTh HA pPa3BUTHE 3HAHUU,
CBSA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, I[EHHOCTHBIX
OpHUEHTAINI JTUYHOCTH, SKOJIOTMUECKOT0 MBILIUICHHUS, IPEJICTABICHUN O 3/I0pOBOM 00pa3e KU3HU
U OepexHBIM OTHOILIEHHEM K OKpY»Karolled mpupojHoii cpeae. [loaTomy Hapsay ¢ u3yuyeHUEeM
00111e0MO0JIOTMYECKUX TEOPUH, a Tak)Ke 3HAHUM O CTPOCHHH >KMBBIX CHCTEM Pa3HOrO paHra u
CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B MpOrpamMme MO OHOJOTHH YJIEIeHO
BHUMAaHHUE WCIIOJIH30BAHUIO TIOJYYCHHBIX 3HAHWN B TOBCEIHEBHOM >KM3HU [JISI PEIICHHS
NPUKIAIHBIX 3a7a4, B TOM 4HUCIe: MPO(UIAKTUKU HACIIEJCTBEHHBIX 3a00JIeBaHMII YeNlOBEKa,
MEAMKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS HKOJIOTMYECKU 11€JIeCO00pa3HOro
MOBE/ICHUS B OKPY XKAIOIIeH MPUPOIHON cpefie, aHaIu3a BIUSHUS XO3SHCTBEHHON JIeATEIbHOCTH
YEJIOBEKa HA COCTOSIHUE MPHUPOIHBIX M HCKYCCTBEHHBIX DKOCHUCTEM. YCHJIICHHE BHUMAHHS K
MIPUKIIaTHON HAMPABICHHOCTH yueOHOro npeameTa "bruonorus" npoJukToBaHO HEOOXOAUMOCTHIO
oOecrieueHns YCIOBUU JUIsl PEUICHHs] OJHOW M3 aKTyalbHBIX 3aJlady, KOTOpas MpeArnoaraeT
dbopmupoBaHre y OOyYarONIUXCsl CITOCOOHOCTH aNanTUPOBATHCA K HM3MEHEHHSIM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust 3anuMaer BaxkHoe Mecto. OH obecnieunBaeT GOPMHUPOBAHHUE Y OOYJAFOIITUXCSI
MPEJICTAaBICHUI O HAyYHOU KapTUHE MHPA, pacIIUpsieT U 000011aeT 3HaHUS O )KUBOU MPUPO/IE, e
OTJIMYMTEIBHBIX MPHU3HAKaX - YPOBHEBOW OpPraHU3AIMH WU HBOJIOIWH, CO3MACT YCIOBHS JIJIS:
MO3HAHUS 3aKOHOB XHBOW MPHUPOJIBI, (hopMHUpoBaHUs (YHKIIMOHATEHOW IPaMOTHOCTH, HABBIKOB
3JI0pOBOTO U 0€30MacHOro 00pasa )KU3HHU, IKOJIOTUYECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOILIEHUS
K )KUBOU MPUPOJE U YETIOBEKY.
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Bonpmioe 3HaueHue OWONOTHS UWMEET TaKXKe [UIsl PEIICHUsS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33Jla4y, COLUMAIM3AIMK oOydJarommxcsa. M3ydenue Owmooruu oOecrednBaeT
ycIoBUsL sl (POPMHUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMAITMOHHBIX
HABBIKOB, JCTETHYECKON KYJbTYphl, CHOCOOCTBYET HMHTETpallid OWMOJOrMYECKHUX 3HAHHH C
MPEJICTABICHUSIMHA U3 IPYTHX YYCOHBIX MMPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH U TeoTrpaduu.
Ha3BanHbIe 1OJIOXKEHUS O NMpeaHa3HauYeHnH yueOHoro npeamera "buonorus" coctaBuiin OCHOBY
JUTSL OTIPEJICJICHHS] TIOJIX0/I0OB K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COACPKAHUS, TPEACTABICHHOTO
B IIpOrpaMMme Mo OMOJIOTHH.

OTt60p conepxkanust yaeOHOTO mpeamera "buonorus" Ha 6a30BOM YPOBHE OCYIIECTBIICH C
MO3UIUI KYJIbTypOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHMS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
MOBEJICHHE YeJIOBeKa B OKPY’KaoIled NpUPOIHOM cpele, BOCTpeOOBAaHHBIE B IMOBCEIHEBHOMN
KHU3HU M TPAKTHUYECKOU AedarenbHocTH. Ocoboe MecTo B 3TOM CHUCTeME 3HAHUM 3aHHMMAOT
9JIEMEHTBI COZEpX aHUs, KOTOPbIE CIIy>)KaT OCHOBOM st (hOpMHUPOBaHHS TMPEACTABICHUN O
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTMHE MHUpPAa U LIEHHOCTHBIX OPHUEHTALMSIX JUYHOCTH,
CIOCOOCTBYIOIUX I'YMaHU3AIMHU OMOJIOTHYECKOT0 00pa30BaHUsl.

CtpyKTypHpOBaHHE COJEp)KaHUSI Y4eOHOro MaTepuaiia B IMpPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
YKUBOM MPUPO/IBI, O €€ YPOBHEBOW OPraHU3aIMU U SBOJIONHNH. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yueOHoro mpenmera "buonorus" BbIIEIEHBI CIENYIONINE COJepKaTelbHble TUHUH: "buonorus
Kak Hayka. Meronbsl Hay4uHoro mo3Hanus'", "Kierka kak Ouosornyeckas cuctema’, "Opranusm
Kak Ouosoruveckas cucrema', "Cuctema U MHOroooOpasue opraHudeckoro mupa', "DBONFOIUS
AKUBOM npupoas!", "IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH".

Henp usydyenust yueOHoro mpenmera "buonorus" nHa 0a30BOM ypOBHE - OBIIAJICHHE
00y4JalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHUI UCIONB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JICHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTuxkenune 1enu u3ydeHus ydeOHoro mpenmera "buonorus" Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs pelIeHUEM CIIEAYIOIMUX 3a1au:

— OCBOEHHE OOYyYaIOIIMMHUCS CHUCTEMBbl 3HAHUH O OMOJOTHYECKHX TEOPHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBUjaX, CIyXallluX OCHOBOM  1Jis
(GbopMHUpPOBaHMS TIPEJCTABICHUNH O €CTECTBEHHO-HAYYHOM KapTHUHE MHpa, O METOJax
HAYYHOTO TIO3HAHMSI, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTraHU3allMH, BBIJAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX HCCIICOBAHUAX B
OMOoJIOTHH;

— (¢opMupoBaHHE Yy OOYyYarOUIMXCsS TMO3HABATENBHBIX, WHTEJUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJOTHU HAYYHBIX
B3IJIAJI0B, UAEH U MOJX0J0B K U3YUEHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aluu;

— CTaHOBIEHHE Yy OOydJaroImuxcs oOIed KyInbTyphl, (DYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHATH U OIIECHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA YKUBOM TPUPO/IBI
Ha OCHOBaHHWH 3HAHHM U OTBITA, MOJYYCHHBIX MTPU U3YYEHUH OHMOJIOTHY;

— (¢dopMupOoBaHHE Yy OOYYalOIIMXCS YMEHUN WJUIIOCTPUPOBATH 3HAUEHUE OMOJOTHYECKHX
3HAHUH B IPAKTUUYECKOM JCSITEIILHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIUITUHCKHIX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;

— BOCHHTaHHE YOEXICHHOCTH B BO3MOXKHOCTH IO3HAHUS YETIOBEKOM >KHUBOW MPHUPOJIBI,
HEO0OX0UMOCTH OEpeKHOTO OTHOILIEHHUS K HeH, COOMIOJEHHUS STUYECKHX HOPM IpH
MPOBEJICHIH OMOJIOTUYECKUX UCCIIEeIOBAHUI;

— OCO3HaHWE LIEHHOCTH OWMOIIOTUYECKUX 3HAHUU JUIS TOBBIIICHUS YPOBHS dKOJIOTUYECKOM
KyJbTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUI U yMEHWMH B MOBCEJIHEBHOW >KM3HH ISl OLIEHKU
MOCIIEACTBHI CBOCH JEATEIILHOCTH MO OTHOIICHHIO K OKPYIKaIOIIeH cpesie, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOI0ICHHE Mep TPODHUIAKTHKY 3a001eBaHU.

BHyTpeHHsISI OlleHKA BKJIIOYAeT:

— CTapTOBYIO IUAarHOCTHUKY;

— TEKYIIYIO U TEMAaTUYECKYIO OLICHKY;

— HUTOTOBYIO OLICHKY;

— MPOMEXYTOYHYIO aTTECTAIHUIO;

— TICUXOJOro-MeAarornyeckoe HabIoIeHUE;

— BHYTPECHHUH MOHHUTOPHHT 00pa30BaTEIbHBIX JOCTHIKEHUN 00YUYarOIIIXCS.

JIMMTENIbHOCTh KOHTPOJIbHOK PaOOThI, SBISAIOMICHCS (OpPMONM MHUCBMEHHOW IPOBEPKH
pe3yJbTaTOB OOYYCHHsI C IENbI0 OICHKH YPOBHS JIOCTHDKCHUS TIPEAMETHBIX U (WJIH)
MeTanpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oosiee yem 45 MUHYT
KayKJIbIi ).

JUIMTeNbHOCTh MpaKTUYeCKo paloThl, sBistolIelics (opMoOil opraHuzalnuu y4yeOHOro
mpolecca, HANMPaBICHHOW Ha BBIPAOOTKY Yy OOydalOIMUXCS MPAKTUYECKUX YMEHUU, BKIIOYAs
nabopaTopHble, WHTEPAKTHBHbIE M HHbIE pabOTBl M HE sBIAOLIEHCS (QopMOl KOHTPOIIA,
COCTAaBJISIET OJIMH ypOK (HEe Ooiiee yem 45 MUHYT).

[Ipu »TOoM 00BEM yueOHOrO BpPEMEHH, 3aTPauyMBAEMOr0 Ha MPOBEACHUE OLEHOYHBIX
nporenyp, He noibkeH npeBbimarh 10% oT Bcero oobeMa ydyeOHOTO BpEMEHH, OTBOAMMOTO Ha
M3y4YEeHHE JAaHHOTO yU4eOHOro MpeaIMeTa B JaHHOM TPYIIIe B TEKyIeM Yy4eOHOM roay".

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT'O IPEIMETA
BNOJIOI'UA (BA3OBbIM YPOBEHD)

JIM4HOCTHBIE pE3yJbTAaThl OTPAKAIOT TOTOBHOCTH M CHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOMN BHYTPEHHEN MO3UIIUMEH JIUYHOCTH, CUCTEMOI LIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMUX TpPaJIULUOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBa, PaCIIMPEHUE KU3HEHHOT'O OIbITA U OIbITA ESTEIbHOCTH B
IpolLecce  pealu3allMd  CPEeICTBaMM  Y4YeOHOro  MpeaMeTa OCHOBHBIX  HalpaBl€HUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynbrare wusyuenuss yuyeOHoro mnpenmera buornorus y oOyuaromierocs OyayT
c(hOpMHUPOBAHBI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:

B cooTBeTcTBHMM ¢ TpedoBanuaMu ®I'OC COO YTo4HEHHBIE JINYHOCTHDIE Pe3yJIbTAThI
®OII COO

TPa’kAaHCKOTO BOCITUTAHHS:

—  c(hOopMHPOBaHHOCTH T'PaXKAAHCKOH MO3UINN
o0ydarorerocs Kak akTHBHOTO 1 OTBETCTBEHHOT'O WJIEHa
poccHiicKOTo 00I1IeCTBa;

—  OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB
00s13aHHOCTEH, yBa)KCHUE 3aKOHA U IIPABONOPALIKA;

—  TPUHATHE TPAAWUIIUOHHBIX HAIIMOHAJIBHBIX,
00I11e4eT0BEYECKIX TYMaHUCTHIECKUX U
JIEMOKPATHIECKUX [IEHHOCTEH;

—  TOTOBHOCTH NIPOTHUBOCTOSATH MICOJIOTHH HKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLIMANIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM
MpU3HAKaM;

— TOTOBHOCTb BECTU COBMECTHYIO JESTEIBHOCTD B
MHTEpecax rpakAaHCKOro 0OIIecTBa, y4acTBOBATH B
caMOyHpaBJICHUH B 0011e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOUIECKUX OpraHu3anusx;

1) TpakJaHCKOTO BOCIIUTAHWS:

— c(pOpMHPOBaHHOCTH IPAXKTAHCKON TTOZUITUH
00yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOT'O 4JIEHa POCCUICKOI0
o01ecTBa;

— OCO3HaHHE CBOMX KOHCTUTYLHMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKECHHE 3aKOHA U
MIPaBOIOPSIIKA;

— TOTOBHOCTb K COBMECTHOM TBOPUYECKOM
JIEATEBHOCTH TPHU CO3/IaHUHU YUEOHBIX
MIPOEKTOB, PEIICHUH YISOHBIX U
M03HABATEJIbHBIX 3a]1a4, BHIITIOJTHEHUH
OHMOJIOTHYECKHX SKCIICPUMCHTOB;

— CIIOCOOHOCTB OTPENeNIATh COOCTBEHHYIO
MO3ULHIO IO OTHOIIEHHMIO K SIBJICHUAM
COBPEMCHHOW KH3HH U OOBSACHITH €¢;




YMCHHE B3aUMOICHCTBOBATE C COLMATBHBIMU
HHCTATYTaMH B COOTBETCTBHH C UX (QYHKIUSAMH U
Ha3HAYEHHEM;

TOTOBHOCTb K TYMaHHUTAPHOM U BOJIOHTEPCKOMN
JIEATENLHOCTH;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUAX
HE00XOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJEHCTBUS JIIOJEH C pa3HBIMU
yOCKICHUSIMH, KYJIbTYPHBIMH [ICHHOCTSIMHU
U COLIMAIbHBIM ITOJIOKCHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MPOILIECCE
COBMECTHOTO BBITIOJTHEHUS YICOHBIX,
IMO3HABATEIbHEBIX U UCCIIEI0BATEIbCKUX
3a7a4, yBaXUTEIFHOE OTHOLICHHE K
MHEHHIO OTIITOHEHTOB MIPU 00CYXKICHIH
CHOPHBIX BOIIPOCOB OMOJIOTUIECKOTO
COJICPKAHNS;

TOTOBHOCTBH K TYMaHUTapHOU U
BOJIOHTEPCKOU JESITEIbHOCTH,

NaTPpUOTHUICCKOTI'O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaKITAHCKOM
UIECHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH iepen PonnHoi,
TOpIOCTH 32 CBOM Kpal, cBoro PonuHy, CBOM A3BIK U
KyJIbTYypY, IPOILLIOE U HACTOSIIEe MHOTOHAIMOHATIBHOTO
Hapoza Poccuu;

[IEHHOCTHOE OTHOLIICHHUE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U NPUPOTHOMY HACIIEANIO, TAMATHUKAM,
TpaguuusM Hapoaos Poccuun, noctmxenusim Poccuu B
HayKe, ICKyCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
uzeitHas y0exKJeHHOCTh, TOTOBHOCTb K CIIY)KCHUIO U
3anure OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyAbOY;

2) NaTpUOTHUYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
IPaXAAHCKOW UACHTUYHOCTH, TATPUOTU3MA,
YBaXEHUsI K CBOEMY Hapoay, YyBCTBa
OTBETCTBEHHOCTH nepea Poaunow,
TOpPAOCTH 3a CBOM Kpail, cBoro Poauny, cBoit
SI3BIK U KYJIbTYPY, IPOIUIOE U HACTOsILIEE
MHOTOHaLlMOHAJIBHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOIICHHE K IPUPOJTHOMY
HaCJICAMIO U MMaMATHUKAM IIPUPOJIBI,
JocTibkeHUsIM Poccrn B Hayke, HCKYCCTBE,
CHOpPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTH OIICHUBATh BKJIAJ] POCCHMCKHUX
YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
Omoorny, MOHNMaHNE 3HAYCHUST ONOJIOTHH
B [I03HAHUU 3aKOHOB NPHUPOABI, B )KU3HU
YeIIOBeKa U COBPEMEHHOT'O OOIIIECTBA;
upelHas yOeXIeHHOCTh, TOTOBHOCTE K
ciayxeHuto OTeuecTBy U €ro 3aluTe,
OTBETCTBCHHOCTb 3a €ro CYI60Y;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA:

0CO3HaHHE JYXOBHBIX LIEHHOCTEW POCCUIICKOTO Hapoa;
c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI,
STHUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PElICHUs, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHHE JIMYHOr'O BKJIaJla B IOCTPOECHUE YCTONUNBOIO
Oymyuiero;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJUTEIISM U (HJIH)
JIPYTHM 4YJIEHaM CEMbH, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOT'O MPUHSATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBUU C TpAJUIIUAMHU HAPOJIOB POCCI/II/I;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

0CO3HaHHE JYXOBHBIX LIEHHOCTEN
POCCHUICKOr0 HapoAa;
c(OpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUS, 3TUYECKOrO NOBECHMS,
COCOOHOCTH OIICHUBATh CUTYAIIUIO
MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOr'0 BKJIaJla B IOCTPOEHUE
YCTOHYMBOTO OYAYILETro;

OTBETCTBEHHOE OTHOILLEHUE K CBOUM
POIUTEINSM, CO3JAHUIO CEMBU HA OCHOBE
OCO3HAHHOTI'O IIPUHATUS LEHHOCTEN
CEeMEHON KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapoaos Poccuy;

OCTCTUYCCKOI'O BOCITMTAHUA

9CTETUYECKOE OTHOLIEHUE K MUPY, BKIHOYAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TPYyZia ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTH BOCHIPUHHUMATh Pa3IM4YHbIC BUIBI HCKYCCTBA,
TpaJULIU U TBOPYECTBO CBOEIO U APYTUX HAPOJOB,
OIYI[aTh AYMOLHOHAILHOE BO3/I€HCTBHE UCKYCCTBA;
yOeXIeHHOCTh B 3HAYMMOCTH JJIs IMYHOCTH M 00IIecTBa
OTEUECTBEHHOI'O U MUPOBOT'0 UCKYCCTBA, STHUUECKUX
KyJbTYPHBIX TPaJIULUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTH K CAMOBBIPAXKCHHIO B Pa3HbIX BUAAX UCKYCCTBA,

4) 5CTETUUECKOTO BOCTIMTAHUS:

JCTETUYECKOE OTHOLLIEHUE K MUPY, BKIIOUas
ACTETUKY OBITa, HAYYHOTO U TEXHIMYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOMICCTBEHHBIX
OTHOIIICHH;

IMOHUMAaHHUE SMOIIMOHAIBHOTO BO3ICHCTBHS
JKMBOH MPUPOJBI U €€ LIEHHOCTH;
TOTOBHOCTbH K CAMOBBIPXKEHHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATH
KauecTBa TBOPUYECKOU JTMUHOCTH;




CTPEMJICHHUC MPOABJIATE KA4CCTBA TBOp‘IeCKOﬁ JIMYHOCTH,

(hM3MUECKOTO BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOTO M Oe30MacHoro odpasza
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 3I0POBEIO;
MOTPEOHOCTH B (PM3MYECKOM COBEPIICHCTBOBAHHH,
3aHATHAX CIIOPTHBHO-0310POBUTEIIEHOM JIESITENEHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX IIPUBBIYEK U HHBIX (HOpM
NPUYUHEHUS Bpeaa GU3MYECKOMY H TICUXUYECKOMY
370POBBIO;

5) pu3mUeckoro BOCIIUTAHUS:

NOHUMAaHHE H peanu3anus 340pOBOTO 1
Oe3omacHOTO 00pa3a XU3HH (310pOBOE
MUTaHKUE, COOJII0AEHNE TUTHEHNYECKUX
NPaBHJI U HOPM, COATaHCUPOBaHHBIN PEKUM
3aHATUI U OTIBIXA, pEryisApHas punveckas
AKTHBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOILECHHUS K
COOCTBEHHOMY (PH3MUECKOMY H
MCUXUYECKOMY 310POBBIO;

NOHUMAaHHE LICHHOCTH IIPaBHII
MHIMBUIYAIBHOTO W KOJJIGKTHBHOTO
0e30I1acHOTO TIOBEJCHHS B CUTYaIUX,
YIPOXKAIOIINX 300POBEIO U JKH3HU JIOACH;
0CO3HaHHE TOCIIE/ICTBUI U HETIPUSTHE
BPEIHBIX MTPUBBIYEK (YHOTpeOIeH s
QJIKOT0JIsI, HAPKOTHKOB, KypEHHUS1);

TPYAOBOI'0 BOCIMTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpynonrodue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
Y COLIMAJILHOW HATIPABJICHHOCTH, CIIOCOOHOCTD
MHULUMPOBAT, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATH TAKYIO ACSTEILHOCTH;

MHTEPEC K Pa3IuyHbIM chepaM npodeccnoHaIbHO
JeATEeIbHOCTH, YMECHHE PEan30BbIBaTh COOCTBCHHbIC
JKU3HCHHBIC I1JIAHBI;

TOTOBHOCTB ¥ CITOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHMIO HA MPOTIKEHUH BCEH )KU3HMY;

6) TPyZIOBOT'O BOCTIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYAOIIO0UE;

TOTOBHOCTH K aKTHBHOMH JESATEITHHOCTH
TEXHOJIOTUYECKON U COLMAIbHON
HaIpaBJICEHHOCTH, CIOCOOHOCTh
HHULNAUPOBATh, TUIAHUPOBATEH U
CaMOCTOSITENIFHO BBITTOHATH TAKyIO
NIESITeTTbHOCTD;

MHTEpEC K Pa3IMYHbIM cdepam
npodeccroHaNbHOMN NesITeNbHOCTH, YMEHHE
COBEpLIATh OCO3HAHHBII BBIOOD Oyaymiei
npo¢)eCCU U Peaar30BhIBATh COOCTBCHHBIC
JKU3HCHHBIC UIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO
1 caMOOOPa30BAHMUIO Ha MPOTHKEHUH BCei
JKU3HH,

3KOJOIrH4€CKOIro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECCKOH KYIBTYPHL,
MOHUMAHUE BIUSHUS COUUAIBHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATbHON
Cpelsl, OCO3HaHHUE INI00ANbHOTO XapakTepa
HKOJIOTHYECKUX TIPoOIeM;

[JIJAHUPOBAHUE U OCYLIECTBIIEHUE ACHCTBUM B
OKpYKalolleH cpelie Ha OCHOBE 3HaHU Lieei
YCTOIUMBOTO PAa3BUTHS YEJIOBEUECTRA,;

AKTUBHOE HENPUATHE ACHCTBUNA, TPUHOCSIINX BPE
OKpYy>Karouleu cpene;

YMEHHE POTHO3UPOBATh HEOIArONPHUATHEIC
9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

pacIIMpeHye ONbITa AEITEIbHOCTH YKOJIOTMYECKOM
HaIpaBJIeHHOCTH;

7) 3KOJOIrM4€CKOIro BOCIIUTAHUA:

HKOJIOTHYECKH [IEJIeCO00pa3HOE OTHOIICHHE
K IPUPOe KaK UCTOYHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYIIECCTBOBaHUS,

MOBBIIIEHUE YPOBHS 9KOJIOTMUECKOMN
KyJIbTYpBI: IPHOOPETEHNE OTIbITa
TIJIaHUPOBAHUS MOCTYIIKOB U OLICHKU UX
BO3MO>XXHBIX HOCHCI[CTBI/Iﬁ AJIA
OKpY>Karouiei cpejipl;

0CO3HaHKE TJI00aTFHOTO XapakTepa
HKOJIOTHYECKUX TPOOIeM U IMyTeH X
pelIeHuS;

CocoOHOCTh HCTIOTH30BAThH
nproOpeTaeMble IPH U3YIEHUH OHOJIOTHA
3HAHUS ¥ YMEHUS MIPH PEIICHUH TPOOIIEM,
CBA3aHHBIX C palilMOHAJIbHBIM
MPHUPOAOIOIH30BaHNEM (COOIIOICHHE
NIPaBUJI IOBEJEHUSA B IPUPOJIE,
HalpaBJICHHBIX HA COXPAHCHUEC PABHOBECHUA
B OKOCHUCTEMAX, OXpaHy BHI0B, SKOCUCTEM,
6uochepsr);

aKTHBHOE HENpUsITUE IEUCTBUH,
MPUHOCAIINX BPEI OKPYKAIOIIEeH
MPUPOIHOI cpelie, yMEHUE MPOTHO3UPOBATh
HEeOJIaronpusITHBIC IKOJIOTHICCKIE
MOCJICICTBYS MPEIPUHIMAEMBIX ISHCTBUI

8




U MIPEAOTBPAIIATh HX;

HaJIMYHE PAa3BUTOTO HKOJIOTHIECKOTO
MBIIIIEHUS], 3KOJIOTHYECKOH KyIbTYPHI,
OIIBITA AEATENBHOCTHU 3KOIOTUYECKOM
HaNpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IT03HABATEIBHOM,
KOMMYHHUKaTHUBHOM U COI[MATIbHOMN
MPaKTUKE, TOTOBHOCTH K yYacTHUIO B
MPaKTHIECKOH AEATEIBHOCTH
9KOJIOTUYECKOH HAaIpPaBICHHOCTH;

HEHHOCTHU HAYYHOT' O IIO3HAHUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON IPAKTHKH, OCHOBAaHHOTO Ha JAHAJIOTE
KyJIbTYP, CHOCOOCTBYIOILETO OCO3HAHHMIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUpE;

COBEPIICHCTBOBAHHE S3bIKOBOM U YUTATEIIHCKOM
KyJIBTYPBI KaK CpeIcTBA B3aUMOJCHCTBHS MEXKY JIIOAbMHU
Y TTO3HAHMS MHPA;

OCO3HaHHE IIEHHOCTU HAy4YHO AesATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh NPOEKTHYIO M UCCIIEA0BATENBCKYIO
JeATeIFHOCTh MHANBUAYAIBHO U B IPYIIIIE.

8) meHHOCTH HAyYHOTO TTO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH U OOLIECTBEHHOMH
MPaKTHKHA, OCHOBAHHOTO Ha JIHajiore
KyJIBTYP, CHOCOOCTBYIOIIET0 OCO3HAHUIO
CBOEr0 MeCTa B MOJHKYJIBTYPHOM MHUPE;
COBEpPLICHCTBOBAHUE SI3BIKOBOU H
YHUTATENLCKON KYJIBTYPBI KaK Cpe/ICTBa
B3aUMO/ICHCTBUS MEXY JIFOJBMH U
MO3HAHUS MUDA;

MOHMMaHHE CTIeM(UKN OHOJIOTHH KakK
HayKH, OCO3HAHHE €€ POJIH B
(hOpMUPOBAaHUH PAIIMOHAIBEHOTO HAYYHOTO
MBIIIIEHNUS, CO3aHIH 1IETIOCTHOTO
MPE/CTABICHUS 00 OKPY’KaloIeM MUPE KaK
0 eIMHCTBE MIPUPO/IbL, YSIIOBEKA U
oO11ecTBa, B O3HAHUHU NPUPOTHBIX
3aKOHOMEPHOCTEH U PelIeHHH PodIieM
COXpaHEHHs1 IPUPOHOTO PABHOBECHSI;
yOEXIEHHOCTh B 3HAYMMOCTH OMOJIOT MU ISt
COBPEMEHHOM IIMBUIIM3AIMHU: 00ecTIeYeH s
HOBOTO YPOBHS Pa3BUTHS MEIHIIMHBL,
CO3JIaHUS IEPCIIEKTUBHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOIEMBI
pa3BHUTH YeJIOBEUECTBA, IOUCKA My TeH
BBIXO/1a U3 INIOOAJBHBIX 9KOJIOTHIECKUX
npoGiieM n odecredeHus nepexoa K
YCTOWYHMBOMY Pa3BUTHIO, PAIIUOHAILHOMY
UCIIOJIb30BAaHUIO TIPUPOJIHBIX PECYPCOB U
(OPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;
3aMHTEPECOBAHHOCTD B TOJyYSHUHU
OHMOIOTHYECKUX 3HAHUH B LIEJISIX
MOBBILIEHHS OOIIEH KyJIbTYpHI,
€CTEeCTBEHHO-Hay4YHOW TPaMOTHOCTH KaK
COCTaBHOH YacTH (yHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Jaromuxcsi, GopMHUpyeMOn
TIPY U3yYCHHUHU OMOJIOTHH;

MOHMMaHHE CYITHOCTH METOZOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH UCIIOIb30BaTh MOTyYaeMble
3HAHUS JIJIsL aHAIM3a U OOBSICHEHUS SIBJICHHIMA
OKpYKaIOLIEro MUpPa U MPOUCXO/ISIIHX B
HEeM U3MEHEeHUH, yMeHue JieNaTh
000CHOBaHHBIE 3aKIIIOUEHHSI HA OCHOBE
Hay4HBIX ()aKTOB M MMEIOIIUXCSI JTAHHBIX C
LEIIbIO MTOTY4EHHs JIOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CAaMOCTOSATENILHO
UCTIONIb30BaTh OMOJIOTHYECKUE 3HAHMS JIIS
peuieHust mpoOieM B peasIbHBIX )KU3HEHHBIX
CUTYaIUSIX;

OCO3HAHUE LIECHHOCTU HAYYHOU




JIeSITEIIbHOCTH, TOTOBHOCTD OCYILIECTBIISITh
MPOEKTHYIO M HCCIIEI0BATEIBCKYIO
JIeSATeIbHOCTh MHIAMBUAYaJIbHO U B IPYIIIIE;

— TOTOBHOCTH U CIIOCOOHOCTB K
HETPEPHIBHOMY 00Pa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHHN MO OUOJIOTHH B
COOTBETCTBUH C )KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

B mporniecce TOCTHKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOSHHSI TIPOTPAMMBI 110 OUOJIOTHH Y
o0yyaroumxcs

COBCPHICHCTBYCTCA 3MOI.II/IOH2U]BHBII>1 HUHTCIJICKT, npeamnojar aIOH_II/Iﬁ

c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHHs, BKJIFOYAIOIIEIO CIIOCOOHOCTh TOHMMATh CBOE AMOLIMOHAILHOE COCTOSHHUE,
BUJICTHh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOW AMOLMOHAIBLHOMN c(ephl, ObITh YBEPEHHBIM
B cebe;

caMOpEryJIMPOBaHMS, BKJIFOYAOIIETO CaMOKOHTPOIJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEJCHUE, CIOCOOHOCTh aIallTUPOBATHCS K AMOIIMOHAIBLHBIM
U3MEHCHHSIM U MPOSBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHXKCHHIO IICTTH U YCIEXY,
ONITHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;
OMIATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHMMATH AMOIMOHAIILHOE COCTOSHUE APYTHUX,
YUUTBIBATh €r0 TPHU OCYIICCTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEePESIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJITFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTHMH
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3pelaTh KOHPIUKTHL.

B pesynbrare wusyueHuss yuyeOHoro mnpeamera buonorus y oOyuaromerocs OyayT

C(i)OpMI/IpOBaHLI METANpeaAMETHbIC pe3yjabTaTbl, OTPAXCHHBIC B YHHBEPCAJIbHBIX y‘le6HLIX

NEUCTBHUAX, a
KOMMYHHKATHBHbIE YHUBEpCajdbHble Yy4eOHbIE JeHCTBUS,

MMEHHO — [I03HaBaTeJbHbIE YHUBEpPCAJIbHbIE  y4eOHblE JeiCTBUS,

PEryJIITUBHBIC YHUBCPCAJIIbHBIC

y‘-I€6HBI€ HGfICTBI/ISI, COBMCECTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHHe PE3yJabTaThl OCBOCHUA NPCAMETA:

MeranpeameTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouHeHHbIe YHMBePCAJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHbIe geiicteus (YY) @OII
OTpa’KeHHbIE B COO

YHHBepCAJIbHbBIX

yueOHbIX

JeHCTBUAX

OsnaneHune a) 6a30BbIe JOTMYECKHE ACUCTBU: 1) 6a30BbIe TOTHYECKUE NEHCTBHSA:
YHUBEPCAIbHBIMU —  CaMOCTOSITeNILHO (pOPMYIIMPOBATh U — CaMOCTOATENBHO (OPMYIHPOBATE U
y4€0HBIMH aKTyaJIM3HpPOBAThH MpoOIEMy, aKTyaJIM3UpPOBaTh MpodIIeMy,
[103HABATE/IbHBIMU paccMarpuBaTh €€ BCECTOPOHHE; paccMaTpuBaTh €€ BCECTOPOHHE;
ACHCTBHUAMH: YCTaHABJIUBATh CYIIECTBEHHBIN IIPU3HAK — ACIO0JIb30BaTh IIPY OCBOCHUHU 3HAaHUU

WJIM OCHOBAHUS JIJIsI CPABHEHUS,
Kiaccu(puKauu 1 0000IeHS;

OTIPENIENIATH I JICTEIBbHOCTH, 33/1aBaTh
mapaMeTPhl U KPUTSPUH UX JOCTIIKCHIS,
BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPECYUHS
B PacCMaTPUBACMBIX SBICHUIX;

BHOCHTH KOPPEKTUBBI B ICATSIILHOCTH,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATH PUCKH MTOCIICACTBHIMA
JIESITeIbHOCTH;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE [IPU
peIICHHUH )KU3HEHHBIX MTPO0JIeM;

TPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanm3a, cMHTE3a, CPAaBHEHUS,
knaccuukanuu, 0000IIeHN),
PACKpPBIBATh CMBICI OHOJIOTUIECKUX
MTOHATHUH (BBIICIATH HX XapaKTECPHBIC
MIPU3HAKH, YCTAHABIMBATE CBSI3H C
JIPYTUMH TTOHSTUSAMH);

— OTIPENIENIATH IS eI TeIbHOCTH,
3a/1aBast MapaMeTpPhl i KPUTEPUH HX
JIOCTHYKEHUSI, COOTHOCHTE
Pe3yIbTAThI ACATEILHOCTH C
IOCTaBJIEHHBIMU LIETSAMU;
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— MCTOJIB30BaTh OMOJOTHYECKUE
TOHATHS 11 O0BsICHEHHS (DAaKTOB U
SIBIICHUN )KUBOU MIPUPOJIBI;

— CTPOUTH JIOTUYECKUE PACCYKIECHUS
(MHIyKTUBHBIE, IeTyKTUBHBIE, 110
AHAJIOTHUH), BBISBIIATH
3aKOHOMEPHOCTH U NIPOTUBOPEUUS B
paccMaTpUBaeMbIX SIBICHUSIX,
(hopMyIHpOBATH BEIBOJBI U
3aKIIIOUCHHS,

— IPUMEHSATH CXEMHO-MO/ICIIEHBIC
CpeICTBa IS TIPEICTABICHHS
CYILIECTBEHHBIX CBSI3€H U OTHOILLEHUH
B U3yYaeMbIX OMOIIOTHIECKUX
00BEKTaX, a TAKIKE MPOTHBOPCUUIA
Pa3HOTro poja, BHISIBJICHHBIX B
Pa3IMYHBIX HHPOPMAIMOHHBIX
HUCTOYHUKAX;

— pa3pabaThIBaTh IJIAH PEUICHUS
npoOJIEMBI C YYeTOM aHai3a
AMEIOIIUXCST MaTepHaIbHBIX U
HEMAaTepHaJbHBIX PECypCOB;

— BHOCUTH KOPPEKTHBHI B
JIeATeIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIBTATOB LEISIM,
OLCHUBATH pI/ICKI/I HOCHe}ICTBI/Iﬁ
JIeATEIILHOCTH;

- KOOpI[I/IHI/IpOBaTL U BBITIOJIHATH
paboTy B YCIOBHUSAX pEaTbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

— pa3BUBATh KPEaTUBHOE MBIIIJICHHE
TP PEIICHUN XKU3HESHHBIX IPOOJIEM;

0) 6a30BBIC UCCIICIOBATEILCKHE ICHCTBHS:

— BIAAETh HABBIKAMH YUEOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSITeTbHOCTH, HABBIKAMH Pa3pelIcHUs
nmpooeM;

—  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHus MPaKTUUECKHX 3a7ad,
MPUMEHEHUIO Pa3IMYHBIX METOIOB
MMO3HAHMSI,

— OBIIaJICHHE BHIAMH JI€ITEILHOCTH 10
TIOJTYYCHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MIPUMEHECHHUIO B Pa3IIMYHBIX YICOHBIX
CUTYAIlUAX, B TOM YHCIIE TIPU CO3aHUU
Y4eOHBIX U COIMATBHBIX MPOCKTOB;

— (opmupoBaHNE HAYYHOTO THIIA MBIIIJICHHS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMH MOHITHAMHU U METOAAMHU;

— CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACSITEITLHOCTH U
JKU3HCHHBIX CHTYAaIUsX;

—  BBIIBIATH MPUIHHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJIM3HpPOBATh 33134y, BBIIBUTATh
TUIIOTE3Y €€ PEeIIeHMs], HAaXOIUThb
apryMEHTHI JUTS JJOKa3aTeIbCTBA CBOMX
YTBEPKIICHHUIA, 33/1aBaTh MTAPaMETPHI H
KPUTEPUH PEIICHUS;

2) 6a30BBIC UCCIICIOBATEIILCKIC

IEUCTBHUA:

— BJIaJeTh HABBIKAMU Y4eOHO-
HCCIIEeI0BATENbCKON U IPOEKTHOM
JEATEILHOCTH, HABLIKAMM
pasperienus mpobiemM, o01anaTh
CITOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METO/IOB
pEIIeHHsI TPAKTUICCKUX 3a/1a4,
NPUMEHEHHUIO Pa3IHYHBIX METOJIOB
[MO3HAHMUS;

— HUCTIOJIE30BATh PA3INYHBIC BUIBI
JEeSITETPHOCTH TI0 TIOTYYCHUIO
HOBOT'O 3HAHHS, €TO0 HHTEPIPETALINH,
peoOpa3oBaHUIO M IPUMEHEHHIO B
YYeOHBIX CHTYallUsAX, B TOM YUCIIE
IPY CO3JaHUN YIEOHBIX U
COLIMAIIBHBIX TPOCKTOB;

— (OpMHUPOBATH HAYYHBINA THIT
MBIIUICHUSI, BJaICTh HAYIHON
TEPMHUHOJIOTHEH, KITFIOYESBBIMH
MOHATHIMH U METOIAMU;

— CTaBUTH U (HOPMYIHPOBATH
cOOCTBEHHbBIE 33/J1a4H B
00pa3oBaTEeNBbHOMN NEATSITBHOCTH U
JKU3HCHHBIX CHTYAaIUsX;

— BBISBIISITh IPHYUHHO-CIIC/ICTBCHHBIC
CBSI3U M aKTyaJM3UPOBATH 3a7ady,
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— QHAIU3MPOBATH MOJyYEHHBIE B XOJIE
pelLIeHHS 3a1a4i Pe3yIbTaThl, KPHTHIECKH
OLICHUBATh UX JIOCTOBEPHOCTE,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

— JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM,
OLICHMBATh MPUOOPETEHHBIN OMBIT;

— paspabaTbhIBaTh IUIaH PEeLICHUS MPOOIEMBI ¢
YYETOM aHaJIN3a UMEIOIIIXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX
pecypcoB;

—  OCYIIECTBIIATH LICJICHAIPABIICHHBI MOMCK
HepeHoca CPeICTB U CIIOCO00B IEHCTBUS B
po¢eCCHOHATBHYIO CPENy;

— yMeTh [IEpEHOCUTH 3HAHHS B
MO3HABATEJILHYIO M IPAaKTHYECKYI0 00nacTu
JKU3HEACSATEIBHOCTH;

— yYMETb MHTErpUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

— BBIABUTATh HOBBIC HICH, NIPEIJIararth
OPHTHHAIBHBIC TIOIXObI U PSLICHHS;

— CTaBHUTh NPOOJIEMBI H 3aJa4H, JOITYyCKAIOLIHE
AIIbTEPHATHBHBIC PEILCHUS;

BBIBUraTh TUIIOTE3Y €€ PELIEHNS,
HAXOJUTh apTyMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX
YTBEPXKICHUH, 33]1aBaTh IAPAMETPBI
U KPUTEPHH PEIICHUS;

— aHAJIM3UPOBATH MOJYUEHHBIE B XOIE
pEIIeHUs 3a]1a4K Pe3yIbTaThI,
KPUTHYECKH OLICHUBATH UX
JIOCTOBEPHOCTb, TIPOTHO3HUPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSX;

— [1aBaTh OIEHKY HOBBIM CHTYAIlHsM,
OIICHMBATH TIPHOOPETECHHBIH OITBIT;

— OCYIIECTBIIATH IeJIeHATPABICHHBIH
TIOMCK TIEPEHOCA CPEJICTB
cr1oco00B JIeHCTBYS B
MpoQeCCHOHANBHYIO CPELY;

— YMETh MEPEHOCUTh 3HAHUS B
MMO3HABATENBHYIO M MPAKTHYECKYFO
0071aCTH KU3HEAEATENLHOCTH;

— yMeTb MHTETPUPOBATh 3HAHUS W3
Pa3HBIX TPEIMETHBIX 00IACTE;

— BBIIBHMTaTh HOBBIE HIEH, IPEIarath
OpUTHHAIBHBIE TIOXObI U PEIICHNUS,
CTaBHTH MPOOJIEMBI H 3a1a4H,

JIOTTy CKAFOIIHE aTbTePHATHBHBIE
peleHus;

B) paboTa ¢ uHpOpMaIHeii:

— BJIaICTh HABbIKAMHU MMOJYYCHUA
nH(popMaLuK N3 UICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIATH
MOUCK, aHAJIN3, CHCTEMATU3ALHIO 1
MHTEpPIPETALIO HHpOpMALUK Pa3IHYHbIX
BUZIOB U (hopM mpezncTaBieHNS;

— cO03/aBaTh TEKCTHI B PAa3IMYHBIX popmarax c
Y4eTOM Ha3Ha4eHHs HH(opManuu u
IeTIEBOI Ay IUTOPHH, BEIOHpast
ONTHMAIBHYIO (pOpMY IIpENICTAaBICHUS U
BU3YyaJIn3alluu,

— OICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD
nHPOPMALINH, €€ COOTBETCTBHE MIPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpMaM;

— HCIIOJIb30BaTh CPeACTBA MH(POPMAIIMOHHBIX
1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B
peLIeHNH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
Y OpraHM3alMOHHBIX 3314 C COOJI0IEHIEM
TpeOOBaHUI1 IPrOHOMUKH, TEXHUKH
6e301macHOCTH, THTHEHBI,
pecypcocOepexeHus1, TPaBOBBIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30I1aCHOCTH;

— BJIaJICTh HABBIKAMU PACIIO3HAaBaAHUA U
3amuUThl HHpOpMaY, HHHOPMAITMOHHOI
6e3011aCHOCTH JINIHOCTH.

3) pabora ¢ HHpOPMAITUCIi:

— OPHEHTHPOBATHLCS B PA3TMYHBIX
UCTOYHMKAX MH(OpMaLUH (TEKCTe
y4eOHOTro ocobus1, Hay4HO-
HOILYJISIPHOM JIUTEepaType,
OMOJIOrMYECKUX CIOBapsIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B IHTepHETE),
aHAIN3UPOBATH HHPOPMAIIHIO
Ppa3JIMYHBIX BUJOB U (opm
TIPEACTaBICHNUS, KPUTHUECKH
OLIEHMBATb €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYHBOCTb;

— (GopMyJIMpOBaTh 3a1POCHI U
NPUMEHSTh Pa3IMYHbIE METOABI ITPU
MOKCKe U 0TOOpe OMOJIOTHUECKON
uH(pOPMAITUH, HEOOXOTUMOH ISt
BBINOJIHEHNS y4eOHBIX 3a/1a4;

— TpHOOpPETaTh OIBIT NCTIOJIB30BAHUS
HHPOPMAIMOHHO-
KOMMYHUKaTHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY
aKTHBHOTO MCIIOJIb30BaHUS
Pa3JIMuHbBIX TIOMCKOBBIX CHCTEM;

— CaMOCTOATEJIFHO BBIOMpATh
ONITUMAIIEHYIO (OpMYy
MIpEe/CTaBICHHUS] OHOJIOTHYECKOiT
nHpOpMannH (CXeMBI, TpauKH,
JarpaMMsl, TaOJIHIBI, PUCYHKU U
Apyroe);

— WCIIOJNIb30BaTh HAYYHBIH S3bIK B
Ka4yecTBe CPEe/ICTBA IPH padboTe C
Oronorniyeckoil MHGOpMaIei:
MIPUMEHSATh XUMHUYECKHE,
¢busnyecKkre 1 MaTeMaTHIeCKUe
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3HAKU U CUMBOJIbI, (POPMYJIBI,
a0b0peBuaTypy, HOMEHKJIATYPY,
HCIIONIb30BaTh U MPeo0Pa30BHIBATH
3HAKOBO-CUMBOJIMUECKHE CPEJICTBA
HATJSTHOCTH;

— BIIAJCTh HABBIKAMH PACIIO3HABAHUS U
3aIIUTHI HHPOPMALIHH,
nH(pOpPMaMOHHOH 6€30MacHOCTH
JIMYHOCTH.

OBnajeHue
YHHUBEPCATbHBIMHI
KOMMYHHUKaTHBHBIM
U JEUCTBUIMHU:

a) oOIeHue:

OCYIIECTBIITh KOMMYHHKAIIH BO BCEX
cdepax KU3HH;

pacro3HaBaTh HeBEpOAIBHbBIE CPEICTBA
OOILIEeHNS, TIOHUMATh 3HAUYCHUE COLIMAIIBHBIX
3HAKOB, PACIIO3HABATH IPEIIIOCHUIKH
KOH(IMKTHBIX CUTYallui M CMATYaTh
KOH(JIMKTBI;

BJIaJIETh Pa3IMUYHBIMH CIIOCOOAMH OOIIEHUS
Y B3aUMOJEHCTBUS;

apryMEHTHPOBAHHO BECTHU JTHAJIOT, YMETh
CMATYATh KOH(IJIMKTHBIC CUTYaLHH;
Pa3BEepHYTO U JOTHYHO U3JIaraTh CBOIO
TOYKY 3PEHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

1) obmenue:

— OCYILECTBIIATE KOMMYHHKAIHH BO
Bcex cepax KU3HH, aKTHBHO
y4acTBOBATH B IUAJIOTe WIH
IMCKYCCHH IO CYIIECTBY
o0cyxmaeMol TeMbI (YMEHHe
3aJ1aBaTh BONPOCHI, BEICKa3bIBATh
CYXJCHUSI OTHOCUTEIBHO
BBINOJIHEHHS Npe/iiaraeMoi 3a1auu,
YUUTBHIBATh HHTEPECH! U
COIJIACOBAHHOCTb MTO3ULIUI APYTUX
YYaCTHUKOB JTUAJIOTa HITH
JIICKYCCHH);

— pacno3HaBaTh HeBepOanbHBIC
cpencrTBa oOLIeHHs, TOHUMATh
3HAYCHHUE COLMAJIBHBIX 3HAKOB,
NPEIIOCHIIOK BOSHUKHOBEHHS
KOH(IMKTHBIX CUTYallUH, yMETh
CMSr4aTh KOHQJIMKTHI U BECTH
HIePErOBOPHI;

— BII3JIETh Pa3IMYHBIMU CIIOCOOaMHU
OOIICHHS ¥ B3aUMOICHCTBHS,
HOHUMAaTh HAMEPEHHUS IPYTUX
JIOAEH, IPOSIBIITh YBaXKUTEIEHOE
OTHOLIEHHE K COOCCEHNUKY U B
KOppEeKTHOH popMe PpopMyaHpoBaTh
CBOM BO3Pa)KCHHS;

— pa3BEepHYTO M JIOTHYHO H3J1arath
CBOIO TOYKY 3pPEHHS C
UCIIOJIb30BaHHUEM SI3BIKOBBIX
CPEJICTB;

0) coBMecCTHasl e TENbHOCTD:

[IOHMMATb U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMpATh TEMaTUKY M METOIBI COBMECTHBIX
JISWCTBHH C y4ETOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH KaJIOTO 4JIEHA KOJIJIEKTHBA;
HMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATH JACUCTBHS IO €€
JIOCTH>KEHHIO: COCTABIISTH IUIAH JIEHCTBHI,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YY9aCTHHKOB 00CYXIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLICHUBATh KaueCTBO CBOEI0 BKJIaJa U
KaX/IOTO y9aCTHHKA KOMaHBI B OOIITHIA
pe3yJbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;
IpeJJlaraTh HOBbIE IIPOEKTHI, OLICHUBATh
UJIeU C NMO3UIMY HOBU3HBI, OPUTUHAIIBHOCTH,
MPaKTU4YECKON 3HAUMMOCTH;
KOOPJMHUPOBATH U BHINOJIHSITE paboTy B
YCIIOBHSX PEabHOrO, BUPTYAJIBHOTO U

2) coBMeCTHasl IeSITENbHOCTb:

— IIOHHMMATh U HCIIOIB30BaTh
MpeuMyIecTBa KOMaHIHON 1
WHIMBUAYAIEHON pabOTHI IPU
peneHn OMOJIOTHYECKOH
poOIIeMBI, 000CHOBBIBATh
HEOOXOAMMOCTh TPUMEHECHHUS
TPYIIOBBIX ()OPM B3aUMO/IEHCTBHS
TIPY peleHny yueOHOH 3a1a4m;

— BBIOMPATh TEMATHKY M METOJIBI
COBMECTHBIX JCHCTBUII C y4€TOM
OOIINX HHTEPECOB M BO3ZMOKHOCTEH
Ka)K/I0TO 4JIeHa KOJUICKTHBA,

— INPUHUMATb L€ COBMECTHOM
JeSITeIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHUPOBATH ACUCTBUS IO €€
JOCTHKEHHIO: COCTABIISTh IUIAH
JEeUCTBUH, paclpeaeisiTh POIH C
y4€TOM MHEHUH y4aCTHHUKOB,
00CYXIaTh Pe3yJIbTaThl COBMECTHOM
paboTsl;

— OIICHMBATh KaUECTBO CBOETO BKJIAIA
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KOMOWHHPOBAHHOTO B3aNMOICHCTBHS;
OCYIIECTBIISITh IO3UTHBHOE CTPATETHIECKOE
MIOBEJICHHUE B PA3IMYHBIX CUTYAIHIX,
MPOSIBJIATH TBOPUECTBO M BOOOPaKEHUE,
OBITh UHUIIMATUBHBIM

U K2)KJOTO Y4aCTHHKA KOMaHJIbI B
001N pe3yJIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

— HOpeajiaraTb HOBbIC IIPOCKTHI,

OLCHUBATh UJICHU C IIO3UIINH
HOBHU3HbI, ODUTUHAJIBHOCTH,
HpaKTH‘{eCKOﬁ 3HAYUMOCTH,

— OCYHICCTBJIAAITH MO3UTUBHOC

CTpaTernuecKoe IOBEICHHE B
PA3INYHBIX CUTYAIHsX, IPOSIBIAT
TBOPYECTBO U BOOOpaXkeHHe, OBITH
WHHLMATUBHEIM.

Osnazgenne
YHHUBEPCATbHBIMU
peryJsITUBHBIMU
NEHCTBUSIMH

a) caMOOpTaHU3aITU

CaMOCTOSATEIBHO OCYILECTBIATh
MO3HABATENILHYIO JICSTEIbHOCTD, BEISIBIISTD
npoOJIeMbl, CTaBUTH U (HOPMYIIUPOBATH
cOOCTBEHHBIE 3aJa4¥ B 00pa30BaTeIbHON
JIESITEIIbHOCTH M )KU3HEHHBIX CUTYaITHSIX;
CaMOCTOSATENILHO COCTABIIITH TUIaH PEIICHHS
MIPOOJIEMBI C YYETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYyallHsIM;
pacmmpATh paMK1 y4eOHOTO TpeaMeTa Ha
OCHOBE JIMYHBIX IIPEAIIOYTCHNUII;

JieTlaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a pEIlICHHE;

OLIEHMBATh MPUOOPETEHHBIN OMBIT;
CHoco0CTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO LIMPOKOW SPYAULIMU B Pa3HBIX
o0yacTsX 3HaHMH, TOCTOSIHHO TOBBIIIATH
CBOI 00pa30BaTENBHBIN U KyJIETYPHBII
YPOBEHbD;

1) camoopraHu3anms:

— HUCTIONIF30BATh OMOJIOTHIECKHE
3HAHUS U BBISBIICHHS IPOOIIEM H
UX PELICHHS B )KU3HEHHBIX
yueOHBIX CHTYaIHAX;

— BBIOUpATh HA OCHOBE
OMOJIOrMYeCKUX 3HAHUH LeNIeBbIE U
CMBICJIOBBIE YCTAaHOBKH B CBOUX
JCUCTBHUSAX U MOCTYIKAX IO
OTHOIIICHUIO K KHUBOH MPHUPO/IE,
CBOEMY 3JI0POBBIO H 3JOPOBEIO
OKPY’KaIOIINX;

— CaMOCTOSITEIIFHO OCYIIECTBIIAT
MTO3HABATENBHYIO JIEATCITHHOCTD,
BBISIBJIATH NTPOOJIEMBI, CTABUTH U
(dhopMyIHpPOBaTH COOCTBEHHBIC
3a/aud B 00pa3oBaTeIbHOM
JeATEIbHOCTH M )KU3HEHHBIX
CHUTYaIHsIX;

— CaMOCTOSITEJIbHO COCTABIIATH IIJIaH
peuIeHus TPOOIEMEI C yIETOM
AMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOJKHOCTEH H
MPEANOYTEHUH;

— JaBaTh OI[CHKY HOBBIM CUTYAIIHsIM;

— PacHIUpPSTh PaMKH y4eOHOTO
npeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

— JIeNiaTh OCO3HaHHBIN BBIOOD,
apryMeHTHpOBaTh ero, OpaTh
OTBETCTBEHHOCTD 32 PELICHUE;

— OILICHWBATh MPUOOPETCHHEIH OTIFIT;

— CHOCOOCTBOBaTh (DOPMUPOBAHHIO U
TIPOSIBJICHUIO IIUPOKOW Py IUIIAH B
pa3HBIX 00TACTAX 3HAHUH,
ITOCTOSTHHO TTOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIBTYPHBII
YpOBEHb;

6) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaIUsiM, BHOCUTh
KOPPEKTHUBHI B IEITEITLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YIHTATOB IEJISIM;

BJIaJICTh HAaBBIKAMHU IIO3HABATEIIFHON
pedrexcuy Kak 0CO3HAHMS COBEPIIAEMBIX
JIEUCTBUI U MBICJIUTENBHBIX MIPOLIECCOB, UX
Pe3yNbTaTOB U OCHOBAHUM;

WCIIOJIE30BaTh MIPUEMBI Pe(ICKCHH IS
OIICHKHY CHTYalluH, BEIOOpA BEPHOTO
pemeHus;

2) caMOKOHTPOJIb:

— 1aBaTh OLICHKY HOBBIM CHUTYyaIUAM,
BHOCHUTH KOPPEKTHUBEI B
JACATCIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YIIHTATOB LEISIM;

— BJIaICTh HaBBIKAMH IM03HABAaTCILHOU

pedIiekcuu Kak 0CO3HAHUS
COBEpLIaeMbIX IEHCTBUH U
MBICJIUTENbHBIX NPOLIECCOB, UX
Pe3yibTaToOB U OCHOBAHU,
HCTIOJIB30BaTh MPUEMBI peIICKCHU
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— YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO Il OUEHKH CHTYalluH, BEIOOpa

NPUHUMATh PEUICHUS 110 UX CHUXKEHUIO; BEPHOI'O PEIICHHUS;
— B) OMOIMOHAILHBIA HHTEJUIEKT, — OLIEHUBATb PUCKU U CBOEBPEMEHHO
MPEIIOJIArarouil chOPMUPOBAHHOCTE: MNPUHUMATh PEIICHUS 10 UX
— CaMOCO3HaHHs, BKIIOYAIOIIET0 CIIOCOOHOCTh CHHXXCHHUIO,
IIOHUMATh CBOE YMOLIMOHAIIBHOE COCTOSIHUE, | —IIPUHHAMAaTh MOTHUBBI U apTyMEHTBI
BUJECTh HAPABJICHUS Pa3BUTUS JIpyTruX IpH aHaJu3e Pe3yJbTaToOB
COOCTBEHHOM IMOIMOHAILHON C(epsl, OBITh JICSTECIIbHOCTHU,

YBEpEHHBIM B cebe;

— CaMOperyJIHPOBaHUA, BKIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHUE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOC MOBEACHHUE,
CHIOCOOHOCTH aJaNTHPOBATHCS K
HYMOIIHOHAIEHBIM M3MEHEHUSIM H TPOSBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

— BHYTpPCHHCH MOTHBAIIMH, BKIFOYAIOIICH
CTpeMJICHHUE K IOCTIKEHUIO LENH U YCIexXy,
ONTUMU3M, UHUIIHATUBHOCTD, YMECHUC
JICWCTBOBATh, HCXO U3 CBOUX
BO3MO>KHOCTEH;

— SMIAaTHH, BKIIOYAOIIEH CIIOCOOHOCTh
IMOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTHX, YIYUTHIBATE €TO MPH
OCYIICCTBIICHIH KOMMYHHUKAITHH,
CIOCOOHOCTH K COUYBCTBHIO U
COTIEpEKUBAHUIO;

— COLMAJIbHBIX HaBBIKOB, BKIIFOYAFOIINX
CIOCOOHOCTH BBICTPANBATh OTHOIIEHUS C
JPYTAMHU JIFOABMU, 3a00TUTHCSI, IPOSIBIIATH
HHTEPEC U pa3penaTbh KOH(JIUKTHL,

T') IPUHATHE Ce0sl U IPYTUX JIIOACH: 3) npuHATHA ceOs U IPYyTUX:

— TpUHUMATh ce0sl, TOHUMAasi CBOU — IPUHUMATH ce0s1, TOHUMasi CBOU
HEJIOCTATKU M JIOCTOWHCTBA; HEJIOCTaTKH M JOCTOMHCTBA;

— TIPUHUMAaTh MOTHBBI U apTYMEHTHI APYTUX — MPUHUMATh MOTHUBBI X apTyMEHTHI
JFOJICH NpYM aHAJN3€ PE3yJIbTaTOB JPYTHX IIPY aHAJIN3E PE3YIbTaTOB
JIeSITEIIbHOCTH; JIeATeIIbHOCTH;

— TIpHU3HaBaTh CBOE IPABO M MPABO APYIUX — TIPU3HABATh CBOE IIPABO U MTPABO
Jro/ielt Ha OIIMOKH; JIpyTUX Ha OIINOKY;

— Ppa3BHBaTh CMIOCOOHOCTH OHMUMATh MHP C — Pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MO3HIIMHU IPYTOT0 YeIOBeKa. MHP C TO3ULIUH JPYrOro YeaoBeKa.

OcBoenne yudeOHOro mnpeamera buonorus AOMKHO CIOCOOCTBOBAaTH (HOPMHPOBAHUIO
00IIMX KOMIIETeHIMI:

OK 01. BeiGupats cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJIN3a W HMHTEPIPETALUU
uHpopMaluu ¥ HH(DOPMALMOHHBIE TEXHOJIOTMM MJI BBIMOJIHEHMS 3a/1ad MpodeccroHalIbHON
JESTEIILHOCTH;

OK 03. IInanupoBath U peann3oBbIBATh COOCTBEHHOE MPO(PEeCcCHOHATIBEHOE U JTMUYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JEATEIHOCT B MpoQeccuoHanbHON cdepe, MCIOonb30BaTh
3HAHUS 0 MPaBOBON U (PMHAHCOBON I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIUsX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMAH/IE;

OK 05. OcyniecTBiasTe yCTHYIO M NMHCbMEHHYK) KOMMYHHUKALIMIO Ha TOCYJApCTBEHHOM
s3bike Poccuiickoit denepanyy ¢ yueToM 0COOCHHOCTEN COIMAIbHOTO U KYJIBTYPHOT'O KOHTEKCTA;

OK 06. IIposBiasaTe Tpa¥AaHCKO-NATPUOTUYECKYIO IO3MIMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAAMIMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIbHBIX U MEXPEIUTHO3ZHBIX
OTHOLIEHUH, IPUMEHATH CTaH1apThl aHTUKOPPYILIMOHHOTO ITOBEIECHNUS;
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OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYKAWOIIEH Cpeabl, PecypcocOepexeHHIO,
NPUMEHSTh 3HaHWs 00 W3MEHEHUM KIuMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3¢ (EeKTUBHO JACWCTBOBATH B UPE3BBIYANHBIX CUTYAIIUAX;

OK 08. HUcnonp3oBath cpeacTBa PU3MUESCKOW KYJIbTYPHI IJI1 COXPAaHEHUS U YKPEIUICHUS
3JI0pPOBbS B TIpoIiecce MPo(hecCHOHATLHOM NeSTEIIbHOCTH U TIOICPKaHHsI HEOOXOIUMOTO YPOBHS
buznyecKoil MOAroTOBIEHHOCTH;

OcBoenne yudeOHOTO mpeaMeTa bHONOrHs JOIKHO CIOCOOCTBOBATH (HOPMHPOBAHUIO
npodeccHOHATBHBIX KOMIIETEHIIUI:

IIK 1.1. Co3maBath TEXHUYECKHME PUCYHKHM M 3CKU3bl W3JEIUI, MOJEIbHBIX PSAOB,
KOJUIGKLIUH, C MPUMEHEHHEM pa3IMYHbIX HCTOYHHKOB C YYETOM CBOMCTB MaTepHalioB U
O0COOEHHOCTEH 11€JIEBOTO PHIHKA.

[IK 1.2. Mcnionp30BaTh 3JE€MEHTBI M IPUHIIUIBI TU3alHA IPU TPOCKTUPOBAHUU IBEHHBIX
U3JIeIIMI C YYE€TOM MOJIHBIX HAIPABICHUM, CTUJIEH, TEHACHIIMM U KYJIbTYPHBIX TPAIULIAN.

IIK 1.3. Couerarp nBeTa, CTHJIM, MOTUBBI, MaTepUANIbl U aKCeccyapbl ISl CO3JAHMS
TapMOHHMYHBIX MOJEIIEH.

IIK 1.5. Co3naBaTh NpOTOTHUIIBI U OOPA3IBI U3/IEIHI METOJIOM MAKETHPOBAHUSI.

[IK 1.6. OcymiecTBiIsITh aBTOPCKHUI HAI30p 3a peau3alieil XyA0KECTBEHHOTO PEIICHHS
MOJIEJIM Ha BCEX dTarnax MpOU3BOJICTBA U3/ICIIHA.

CootHomienue o0mux kommereHuuid PI'OC CIIO 29.02.10 KoncrpympoBanme,
MO/eJMPOBAHME W TEXHOJIOTMSI M3rOTOBJIEHUS] M3/1eJMil Jerkoil NMPOMbIILIEHHOCTH (10
BH/1aM), JINYHOCTHBIX Pe3y/JIbTATOB U MeTanpeAMeTHbIX pPe3yJibTATOB

OO0mue KoMIeTeHIIUH JIn4yHOCTHBIE Pe3yabTAThI Mertanpeamernblie pe3yabtatbl @OII COO

KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOEr0 MeCTa B
MOJIMKYJIbTYPHOM MUDE;
COBEPILIEHCTBOBAHNE
SI3BIKOBOM M YHMTATENIhCKOM
KyJbTypbl ~ Kak  CpEeJCTBa
B3aUMOJICUCTBHUS MEXIY
JIFOJIbMU U TIO3HAHUS MUPA;

[OHUMAaHUE crenupukn
G6uonorun Kak HayKH,
OCO3HAaHHE ee poIu B
hopMupoBaHUU

panMoHAIBLHOTO  HAYYHOTO
MBIIIIEHUS, CO3JIaHUU

[EIOCTHOTO  TPEICTABICHUS
00 OKpyKarlIeM MHpPE KakK O
€IMHCTBE MPUPO/IbI, YSIIOBEKA
A O0OIIecTBa, B IO3HAHUM

MPUPOIHBIX
3aKOHOMEPHOCTEN U PELIEHUU
npobiem COXpaHEHHS

MMpUPOJAHOIO0 paBHOBECHS,
Y6€)K,Z[€HHOCTB B 3HAYMMOCTHU
OHOJIOr U JJIA COBpeMCHHOﬁ

®rocC Ccao 29.02.10 ®OII COO
OK 01. Beibupats 7) meHHOCTH HaydHOTO No3HaHU: | OBlIaZicHWe YHHUBEPCAIbHBIMH IT03HABATCIHHBIMH
CII0COOBI peuicHus 3aga4 — C(bOpMHpOBaHHOCTL }leﬁCTBI/IHMH:
poheCCHOHATBHOM MHUPOBO33PCHUS, 1) 6a30BbIC JTIOTUYECKUE ICHCTBHS:
ACATCIIbHOCTH COOTBETCTBYIOILIETO — CaMOCTOATEIbHO (OPMYIIUPOBATH U
IIPUMEHHUTEIBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3HpOBaTh MPoOIEMy, pacCMaTpPUBATh €€
Pa3IMYHBIM KOHTEKCTaM; Pa3BUTHSA HayKH u BCECTOPOHHE;
OOIIECTBEHHOW  TPaKTHKH, HCTIOJB30BaTh MPU OCBOCHUH 3HAHUH MTPHEMBI
OCHOBAaHHOTO Ha  JHajore JIOTHYECKOTO MBIIIICHHUS (aHAIN3a, CHHTE3a,

CpaBHEHWS, KJIaCCUPUKAIIH, 0000IICHS),
PacKpBIBaTh CMBICIT OHOIOTMYECKUX TTOHSTHI
(BBLIENIATH UX XapaKTePHbIC IPU3HAKH,
YCTaHABJIUBAThH CBSI3H C IPYTUMHU MOHSITHUSIMN);
OMPENEIIATH IEJIH AeSITCIBHOCTH, 3a/1aBast
napamMeTphl U KPUTEPUH UX JOCTIIKCHHS,
COOTHOCHTH PE3YJIbTAThI CATCIBHOCTH C
MMOCTaBICHHBIMU IEIIIMH;

UCIOJH30BATh OMOJIOTMUECKHE TTOHITHS TSI
00bsicHeHUsI (DAKTOB U SIBJIICHHUIN KUBOM [TPUPOJIBL;
CTPOUTB JIOTHYECKUE PACCYKIEHUs (MHIYKTUBHBIE,
JICTyKTUBHBIE, 10 aHAJIOTHUH), BHISIBISITH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpHuBaeMBbIX SIBICHUAX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKIIOUCHHS;

MIPUMEHSTh CXEMHO-MO/ICIIbHBIC CPEACTBA ISk
MPEICTABICHUS CYIICCTBEHHBIX CBSA3CH U
OTHOIICHHUH B M3y4aeMbIX OHOJOTHUSCKUX
00BeKTax, a TaKXKe MPOTUBOPEUNi pa3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMAIIMOHHBIX
HCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUS TPOOIEMEI C
YYeTOM aHaJIi3a UMEIOIINAXCS MAaTCPUATTBHBIX U
HEMAaTepPHAaJIbHBIX PECYpPCOB;
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MUBIIM3AIAH: O0OecTieueHHs
HOBOTO YpOBHS  pa3BUTHA

METUITHHEI, CO3JaHUS
MEPCTIIEKTUBHBIX

OMOTEXHOJIOTHHA, CHOCOOHBIX
pemiathb pecypcHbie
poGieMbl pa3BUTHS

YeJOBEeUeCTBa, MOUCKa ITyTei
BBIXOZAa M3  IJIOOAJIbHBIX
HKOJIOTHYECKUX TIPOOIEeM H
obecrieueHnss Tmepexona K
YCTOWYUBOMY Pa3BUTHIO,
PaLOHAIBHOMY
UCIIONIB30BAHHIO TPUPOTHBIX
pecypcoB U (OPMHPOBAHUIO
HOBBIX CTaHAApTOB )KHU3HU;
3aMHTEPECOBAaHHOCTD B
MOJyYEHUH OHOJIOTUYECKHX
3HAHMH B LEJNSX MOBBIIICHUS
oOrmieit KYJIBTYPBHI,
€CTeCTBEHHO-HAyYHOM
IPaMOTHOCTH KaK COCTaBHOM
Y4acTH (YHKUHOHAIBHOM
IPaMOTHOCTH OOYYaroLIHXCs,
(bopMupyeMoli Ipu H3y4YESHUH
OHOJIOTHH;

IMOHUMAaHHE CYIIIHOCTH
METOJIOB MMO3HAHMS,
HCIIOJIb3YEMBIX B
€CTEeCTBEHHBIX HayKax,

CHOCOOHOCTh ~ HCIIOJIB30BATh
noJiydyaeMble  3HAaHHS  JUIS
aHamM3a W OOBICHEHHS
SIBIICHUIT OKPYIKAIOIIEro MUPa
U TPOUCXONAIIUX B HEM
W3MEHEHHH, yMEHHE HeNnaTh
00OCHOBaHHBIC 3aKJIFOYCHHS
Ha OCHOBE HaY4HBIX (haKTOB U
MMEIOIINXCS JIAHHBIX C LENbI0

MOJTyYEeHUs JIOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIb30BATh
Omoyornvyeckre 3HAHUS JUISA
pelieHus mpobiem B
peanbHbIX YKU3HEHHBIX
CUTYaLUsX;

0CO3HaHue [EHHOCTH
Hay4YHOU JIESITETILHOCTH,
FOTOBHOCTh  OCYILUECTBIISATh
MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO
JIeATeIbHOCTh

WHAWBUAYAJIbHO U B IPYIIIIEC;
TOTOBHOCTh U CIIOCOOHOCTH K

HEMPEePHIBHOMY
00pa30BaHUIO u
€amMo00pa30BaHHIO, K
AKTHBHOMY MOJTyYSHUIO

HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBCTCTBHUU C )KN3HCHHBIMH

— BHOCHTH KOPPEKTHBBI B ICATCILHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB IICJISIM, OLICHUBATh
PHCKH MOCIICACTBUI ACATEIBHOCTH;

— KOOPJIUHHUPOBATH ¥ BBIMOJIHATH PA0OTY B YCIOBHUSIX
PeabHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

— Pa3BHBATh KPEATHBHOC MBIIUICHUC MPH PEIICHUN
JKU3HCHHBIX TPOOIIEM;

2) 6a30BbIC UCCIICIOBATEIILCKHIE JCHCTBYS:

— BIIQJICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATEILCKON 1
MPOCKTHOM JIESITeIbHOCTH, HABBIKAMH Pa3pelICHUsI
mpobieM, 001agaTh CIOCOOHOCTHIO H TOTOBHOCTBIO
K CAMOCTOSITEIIbHOMY [TOUCKY METO/IOB PEILICHHUS
MPaKTHYECKUX 337134, TPUMEHEHUIO PA3IHYHbBIX
METO/IOB TTO3HAHMS,

— HUCIOJIL30BATh PA3IMYHBIC BUIBI ICATCILHOCTH IO
MOJTYYCHHIO HOBOTO 3HAHUS, €0 UHTEPIIPETAIUH,
peoOpa3oBaHUI0 M MPUMEHCHHUIO B YICOHBIX
CI/ITyaIlI/ISIX, B TOM YHCJIC HpI/I CO3JaHUN yqe6H1>1x nu
COIMABHBIX POEKTOB;

— (OPMHUPOBATH HAYYHBIN TUIT MBIILJICHHS, BIA/ICTh
HAYYHOU TEPMUHOJIOTHEH, KIFOUSBBIMH TTOHITUSIMU
M METOJIAMHU;

— CTaBHUTh U OPMYITHPOBATH COOCTBEHHBIE 33/a4H B
00pa3oBaTENbHOM ACATEIBHOCTH U KH3HEHHBIX
CI/ITyaIlI/ISIX;

— BBISABJISATH HpI/I‘-II/IHHO-CHeZLCTBCHHI)Ie CBs3U U
aKTyaHI/ISI/IpOBaTI) 3aL[at1y, BbIABUT'aTh FI/IHOTe3y (S
peIHeHI/IH, HaAXOOAUThb aprMeHTI)I JJISA
JI0Ka3aTeNIbCTBA CBOMX YTBEPIKIACHUH, 3a1aBaTh
napamMeTpsl U KPUTCPHH PEIICHUS;

— aHAIM3UPOBATH MOJTYUYCHHBIC B XO/IC PEIICHHS
3aJ[a4u Pe3ybTaThl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

— J1aBaTh OI[CHKY HOBBIM CHTYAI[HSIM, OLIECHUBATh
NpHOOPETEHHBIH OTIBIT;

— OCYIIECTBIISITh [IEJICHATIPABICHHBIN MTOMCK
nepeHoca CPeICTB U CIIOCO00B JACHCTRBUS B
npoQeCCHOHANBHYO CPELy;

- yMeTB HepeHOCI/ITI) 3HAHUA B n03HaBaTeanon nu
NPaKTHYECKYI0 00JIaCTH )KU3HECITEIIbHOCTH;

— YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPeMETHBIX 00IacTei;

— BBIJIBUTATh HOBBIE HJICH, TPEJIAraTh
OpHUTHHAJIBHBIE OXO/IbI U PEIICHHUS, CTABUTh
pOOJIEMbI | 33/1a4H, JOMYCKAIOIIHEe
aHbTepHaTI/IBHI)Ie pemeHI/m;
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MOTPEOHOCTSIMHU.

OK 02. Ucnonp30BaTh
COBpEMEHHbBIE CPEICTBA
MOUCKa, aHAIIN3a U
HHTEPIPETALIHH
nHdopmanuu u
uH(MOPMAIHOHHBIE
TEXHOJIOTHH JJISt
BBIMOJTHEHUS 33144
po¢eCCHOHATBHOM
JIeATEIbHOCTH;

Osnagenne
IEUCTBUSIMU:
3) pabota ¢ nHDOpMAaTTHEH:

— OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHHUKAX
nHdopmanuy (TekcTe yueOHOTo MocoOus, HayYHO-
TIOMYJIAPHOM JTUTEepaType, ONOIOTUUECKIX
CJIOBapsX U CIIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax
JaHHBIX, B VIHTEpHETE), aHAIN3UPOBATH
HHPOPMALINIO PA3TMIHBIX BUJOB U (GOPM
NpeNICTaBICHUS, KPUTHYESCKH OLICHUBATH €€
JIOCTOBEPHOCTb U HENIPOTUBOPEUHBOCTD;

— (opMyJIMpPOBATh 3aIPOCHI U IPUMEHSTH PA3INYHbBIC
METOJIBI TIPH ITOYICKE U 0TOOpE OHOIOTHIECKOM
nHpOpPMANHN, HEOOXOAUMOMH ISl BBITOTHEHUS
yueOHBIX 3a/1a4;

— IpHOOpPETATh OIBIT UCTIOJIL30BAHUS
nH(pOPMaAMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
UCIIOJIb30BaHMs PA3INYHBIX TOUCKOBBIX CHCTEM;

— CaMOCTOSTEIIHHO BBIOMPATh ONTUMAJIBHYIO (GOpMY
NPEeCTaBICHUS OUOIOTHYECKON HHGOPMAIIUH
(cxemspl, rpadyuKu, TUATPAMMBI, TAOJIUIIBI, PUCYHKH
H JIpyroe);

— HCIIOJIb30BAaTh HAYYHBIH S3BIK B KAYECTBE CPEACTBA
pu paboTe ¢ OMOIIOTHIECKOH HHpOpManneH:
NPUMEHSTh XUMHYECKHUE, (PU3NYECKUE U
MaTreMaTHYeCKHe 3HaKU U CUMBOJIBI, (POPMYJIBL,
ab0peBHaTypy, HOMEHKIIATYPY, UCIIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE
Cpe/ICTBA HATJISTHOCTH;

— BJAJCTh HABBIKAMH pACIIO3HABAHHMS M 3aIIUTHI

YHUBCPCAJIbHBIMA  ITO3HABATCIIbHBIMU

nHpOopManuy, WHGOPMAITMOHHONH O0e30MacHOCTH
JUIHOCTH.
OK 03. IlnanupoBath u 6) TpyIOBOTO BOCITUTAHUS: OBnaziecHWEe  YHUBEPCAIbHBIMU  PETYJSITUBHBIMU
peaIn30BHIBATh —  TOTOBHOCTB K Tpyay, | AeHCTBUAMM:
coOCTBEHHOE 0CO3HaHHE LIEHHOCTH | 1) caMoopraHu3amus:

npodeccuoHaNbHOE 1
JIMYHOCTHOE pa3BHUTHE,
NpeANPUHUMATEIbCKY O
JIeATeILHOCTh B
poeCCHOHATBHOMI
chepe, ucmonb30BaTh
3HAHUS 10 IPAaBOBOU U
(uHAHCOBOI
IPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYalUsIX;

MacTepcTBa, TPYIOI00He;

FOTOBHOCTb K  aKTUBHOU
JIeSITEILHOCTH
TEXHOJIOTHYECKOUN u
COIMAJIbHOU
HaIpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMHPOBATH,
IUTAHUPOBATH H

CaMOCTOSITENIBHO  BBINOJHATE
TaKyo AeSTEINbHOCTH;

UHTEpEC K  Pa3InYHbIM
chepaM TpodecCHOHATBHOM

JIESITeTbHOCTH, yMCHHE
COBEpIIATh OCO3HaHHBIN
BBIOOp Oynmymiedt mpodeccun
u p€ain30BbIBATH
CcOOCTBEHHBIE JKU3HEHHBIC
TUTAHBI;

TOTOBHOCTH U CITOCOOHOCTH K
00pa30BaHUIO u
camM000pa30BaHUI0 Ha

MMPOTSAKCHUU BCel JKHU3HU,

—  WCHOJIb30BATh OMOJIOTHYECKHE 3HAHUS JJIS
BBISIBJICHUSI TPOOJIEM U UX PEIICHUS B
XKU3HEHHBIX U yYEOHBIX CUTYAIUX;

—  BBIOMpaATh HAa OCHOBE OMOJIOTHYECKUX 3HAHUI
LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKHU B CBOUX
JIEHCTBUAX U IIOCTYIIKAX 110 OTHOILIEHUIO K
KMBOH NPUPOJIE, CBOEMY 340POBBIO U 3I0POBBIO
OKpY’KaIOIINX;

—  CaMOCTOSTENILHO OCYIIECTBIAT
MO3HABATENBHYIO JESATEIbHOCTD, BBIBIAT
poOJIeMbl, CTaBUTH U (HOPMYIIMPOBATH
COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON
JIeSITEIbHOCTH U )KU3HEHHBIX CUTYallHsX;

—  CaMOCTOATEIILHO COCTABIIATH IJIaH PEHICHUSA
MpOoOJIEMBI ¢ YIETOM HMEIOIIIXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTECHHIA;

—  J1aBaTh OLIEHKY HOBBIM CUTYaLUsM;

—  pacHmmpsTh paMKH y4eOHOTo IpeaMeTa Ha
OCHOBE JTMYHBIX IIPEAIOUYTECHUI];

—  JleniaTh OCO3HAHHBIN BBIOOpP, apIyMEHTHPOBATh
€ro, 6paTh OTBETCTBEHHOCTH 32 PEIICHHE;

—  OLIEHMBATh NMPHOOPETEHHBIH OIIBIT;

—  c1ocoOcTBOBATH (POPMHUPOBAHUIO M TIPOSIBICHUIO
IIMPOKOH SPYAMIINY B Pa3HBIX 00IACTIX 3HAHUMH,
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MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIILHBIN U
KyJbTYPHBIH YPOBCHB;

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb
KOPpPEKTUBBl B  JIEATEIBHOCTh,  OLICHUBAaTh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJICTh HABBIKAMH MMO3HABATEIBHOU pediekcuu
KaKk OCO3HaHUs COBEpIIAEMBbIX JEHCTBUH U
MBICJIUTENBHBIX IPOLIECCOB, UX PE3yJIbTAaTOB M
OCHOBAaHMH, WCIOJH30BATh NPHEMBI pediercun
JUII  OLEHKH CHUTyalld, BBIOOpa BEPHOTO
pelLieHus;

OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh
pELIeHHUs [T0 UX CHUKEHUIO;

NIPUHUMATh MOTHUBBI M apryMEHTHI JIPYTUX IpHU
aHaJIM3€e pe3yJIbTaToB AESATEIbHOCTH;

OK 04. D¢ddexTrBHO
B3aUMO/ICHCTBOBATH U
paboTarth B KOJIJIEKTUBE
1 KOMaH/e;

8) LEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKHA U
0OIIIeCTBEHHOH MTPAKTHKH,
OCHOBAHHOTO Ha JIHAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MecTa B
MOJIUKYIBTYPHOM MUDE;
COBEPIIEHCTBOBAHNE
SI3bIKOBOM M UMTATENIbCKOMN
KyJbTYpBI KaKk Cpe/icTBa
B3aUMOJECICTBUSA MEXK Y
JIIOJIbMU U TIO3HAHUS MUDA;
MMOHUMaHHe CIeNuPUKN
OHMOJIOTHH KaK HAyKH,
OCO3HaHHE €€ POJIH B
hopMupoBaHUU
PaIMOHATHFHOTO HAYYHOTO
MBIIIIICHUS], CO3JIaHUH
[IEJIOCTHOTO MIPEICTaBICHUS
00 OKpyIKaroIeM MUPE Kak O
€JIMHCTBE MPUPOJIBI,
YyerroBeKa U 00IIecTBa, B
MMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U
pemeHnn mpodiaeM
COXpaHCHHS IPUPOTHOTO
paBHOBECHS,

yOeXKIIEHHOCTh B 3HAYAMOCTH
OHOJIOTHY [T COBPEMEHHOM
IUBUIIM3AIUHN: O0eCTIeUeHHUs
HOBOTO YPOBHS Pa3BUTHS
MEIUIWHBI, CO3/IaHMS
MEPCTIEKTUBHBIX
OHMOTEXHOJIOTHH, CITIOCOOHBIX
peuatb pecypcHble
MPOOIEMBI Pa3BUTHS
YeJI0BEUECTBa, IOUCKA My Tel
BBIXOJIa U3 TNI00ATBEHBIX
9KOJIOTHYECKUX MPOOIIEM H
oOecrieueHHs Iepexoia K
YCTOWYMBOMY Pa3BUTHIO,
paIMOHATLHOMY

OBnazieHNe yHHMBEPCATbHBIMU KOMMYHUKATHBHBIMU
IECUCTBUSIMU:
1) obuienue:

OCYIIECTBIISITH KOMMYHHUKAIIUHU BO BeeX cepax
JKM3HHU, aKTHBHO yJacTBOBATh B ANAJIOTE MIIH
JIICKYCCHH IO CYIIECTBY 00CYXIaeMOi TeMbI
(ymeHne 3a1aBaTh BOTIPOCHI, BBICKa3bIBaTh
CYXJICHUSI OTHOCUTEIIBHO BBITIOJTHCHHS
IpeaIaraeMoi 3aJaqy, YIUTHIBaTh HHTEPECH U
COTJIACOBAHHOCTD MO3UIMH IPYTUX YIACTHUKOB
JIMaJiora Ui TUCKYCCHUH);

pacro3HaBaTh HeBepOaJIbHBIE CPEJICTBA OOLIEHUS,
MOHMMATh 3HAUCHHE COLMAIIbHBIX 3HAKOB,
MPEANOCHIIOK BOBHUKHOBEHUS KOH(IMKTHBIX
CUTYallWi, YMETh CMSTYaTh KOH(IUKTHI U BECTH
MIepEroBOPBI;

BJIAIETh Pa3IMYHBIMH CII0COOAMH OOLICHUS 1
B3aUMO/ICHCTBUS, TOHUMATh HAMEPEHHS IPYyTHUX
JIFOJICH, TIPOSIBIIATH YBAKUTEIFHOE OTHOLIEHHUE K
co0eceTHIKY ¥ B KOPPEKTHOH opme
(hopMyITMPOBATH CBOM BO3PAXKEHHS;

Pa3BEpHYTO U JIOTHYHO U3J1araTh CBOK TOUKY
3pPEHUsI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) COBMeCTHas ACATEIFHOCTE!

[IOHUMATb U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAMBUIYAIbHOU pabOTHI pU
pemeHn: OHOJIOTHYECKOH MPoOIIeMBl,
000CHOBBIBaTH HEOOXOIUMOCTh IIPUMEHEHHS
TPYIIIOBBIX ()OPM B3aHUMOJICHCTBHS TIPH
penieHnn yueOHOH 3anaum;

BBIOMPATh TEMAaTHKY ¥ METOJIbI COBMECTHBIX
JISWCTBHI ¢ y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)KJI0r0 4I€Ha KOJUIEKTUBA;
IIPUHUMATD LEIH COBMECTHOMU AESITEIbHOCTH,
OpPTraHMU30BBIBATh U KOOPIUHUPOBATH ACHCTBHS
10 €€ JOCTHKECHHUIO: COCTABJIATh IIJIaH ACHCTBUM,
pacnpenensTh poju ¢ Y4eTOM MHEHUH
YY9aCTHHKOB, 00CYXIaTh Pe3yIbTaThl
COBMECTHOH paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAA U KaXKJOr0
Y4YacTHHKa KOMaHJ[bl B OOIINI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJlaraTh HOBbIE IPOEKTHI, OLICHUBATh UEH C
MO3ULIUU HOBU3HBI, OPUTHHATIBHOCTH,
MPaKTUYECKOM 3HAYHUMOCTH;
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HCTIONIb30BaHUIO TIPHUPOIHBIX
pecypcoB u GopMHPOBAHHIO
HOBBIX CTaHAAPTOB XKU3HH;

—  3aMHTEPEeCOBaHHOCThH B
MOJyYeHUH OMOJIOTHYECKHX
3HAHMH B [EJSX ITOBBILICHUS
oO1mielt KyJIbTypBl,
€CTECTBCHHO-HAYYHOU
TPaMOTHOCTHU KaK COCTaBHOM
4acTH (QyHKINOHATEHON
TPaMOTHOCTH 0OYJaIOIIHXCS,
(hopMupyeMoii ipu N3y4eHUN
Omostorumy;

—  TIOHMMAaHHE CYIIHOCTH
METOJIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CHOCOOHOCTh UCHOIB30BATh
MOJTy4aeMble 3HaHUS IS
aHanu3a U 00BSICHEHUS
SIBJICHUH OKPYXKAIOIIETo
MHpa U MPOUCXOAAIINX B
HEM M3MEHECHUH, yMEHNE
JienaTh 000CHOBAHHbIE
3aKJTIOYCHUS HA OCHOBE
Hay4HBIX (haKTOB 1
UMCHOIIUXCA JaHHBIX C
LIEJIBIO MOy YEHUS
JOCTOBCPHBIX BBIBOIOB;

—  CHOCOOHOCTH
CaMOCTOSTEIIHHO
HCTIONIb30BATh
OGuonorudyeckne 3HAHUS IS
penieHust mpoOieM B
peaNbHBIX )KU3HEHHBIX
CHUTYaISIX;

—  OCO3HaHHWE LIEHHOCTH
Hay4YHOU JeATeIbHOCTH,
TOTOBHOCTH OCYHICCTBJIATH
MPOEKTHYIO U
HCCJIEeI0BATEIbCKYIO
JIeSITeIbHOCTh
WHJMBHUIYAJIBHO U B TPYIIIE;

—  TOTOBHOCTbH M CIIOCOOHOCTH K
HETIPEepPHIBHOMY
00pa3oBaHUIO U
caM000pa30BaHMIO, K
AKTHBHOMY TOJIyYEHHUIO
HOBBIX 3HAHUN 0 OMOJOTHHA
B COOTBETCTBUHU C
JKU3HCHHBIMU
MOTPEOHOCTSIMH.

OK 05. OcymecTBiATh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIHMIO Ha
TOCYZapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanun
¢ y4eToM ocoOeHHOCTEH
COLMAIIBHOTO 1
KYJITYPHOTO KOHTEKCTa;

OCYIIECTBIIATD IIO3UTHBHOE CTPATEIHIECKOE
HOBEJCHNE B PA3INYHBIX CUTYaLUAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
WHHUIATUBHBIM.

OBnajgeHue  yHUBEPCAIBHBIMH  PEryJSATUBHBIMU
JIEUCTBUAMU:
3) npuHATHS Ce0sl U IPYTHUX:

NIPUHUMATh ce0s, TOHMMas CBOM HEHNOCTAaTKH U
JOCTOMHCTBA,;

NPUHAMATh MOTHUBBI M apryMEHTHl APYTUX IpH
aHAJIU3e Pe3yJIbTATOB NeATSIBHOCTH;

NpU3HABATH CBOEC MPAaBO W NPaBO JApYyrHX Ha
ommnoKy;

Pa3BUBATH CIIOCOOHOCTH IOHUMATH MUP C TTO3HLHN
Jpyroro YerioBeka.

OK 06. IIposBnAaTh
IpasKAaHCKO-

1) rpaXxaAaHCKOr0 BOCIIUTAHHUS:
— c(hOpMHPOBAHHOCTH
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MATPHOTHYECKYIO
TIO3HIIHIO,
JIEMOHCTPHPOBATh
0CO3HaHHOE MOBEICHHE
Ha OCHOBE
TpaJUIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4HCIIe
C y4€TOM rapMOHH3AIIH
MEKHALMOHATBHBIX 1
MEKPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHATh
CTaHAAPTHI
AHTUKOPPYIIMOHHOTO
MIOBEJICHHUS;

TpakIaHCKOW MO3UIUU
o0ydJarommerocsi Kak akTHBHOTO
1 OTBETCTBEHHOT'O WJICHA
pOCCHICKOTo 0011ecTBa;

— OCO3HAHUE CBOUX
KOHCTUTYIIMOHHBIX MPaB U
00s13aHHOCTEH, yBa)KEHUE
3aKOHA U TPABOIMOPSIKA;

— FOTOBHOCTb K COBMECTHOM
TBOPYECKOH NEATEITFHOCTH MIPH
CO3JIaHNH y4eOHBIX POEKTOB,
peleHnn yu4eOHBIX ’
MTO3HABATENBHBIX 33124,
BEITIOTHEHIH OMOIOTHIECKUX
9KCIICPUMCHTOB;

— CIIOCOOHOCTH ONPENEIISTh
COOCTBEHHYIO MO3UIIHIO IO
OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U
00BSACHATH €€,

— yMEHHE yYUTHIBATh B CBOUX
JEHCTBUSIX HEOOXOTUMOCTh
KOHCTPYKTUBHOTO
B3aUMOJIEUCTBHUS JIIOAEH C
Ppa3HBIMU YOCKICHUSIMH,
KyJIbTYPHBIMU LIEHHOCTSIMH U
COIIMAJIbHBIM ITOJIOKCHHUCM |

— F'OTOBHOCTb K COTPYAHUYECTBY
B IIPOLIECCE COBMECTHOTO
BBIIIOJITHCHUA y‘-ICGHI)IX,
IIO3HAaBAaTCJIIbHbBIX U
HCCIICIOBATEIHCKIX 3a/1a4,
YBaXXHUTEIFHOE OTHOLICHUE K
MHEHHIO OTITOHEHTOB TPH
00CYXIEHUH CIOPHBIX
BOTIPOCOB OHOJIOTHYECKOTO
COJICpKAHUS;

— FOTOBHOCTb K T'YMaHUTapHOU U
BOJIOHTEPCKOM J1€ATEbHOCTH;

2) naTpHOTHYECKOT'0 BOCITUTAHUS:

—  c(hOpMHPOBAHHOCTH
pOCCUICKOMN IpakIaHCKOU

HWACHTUYHOCTH, NAaTPHUOTU3MA,

YBa)KEHUS K CBOEMY HapOy,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoil, ropaoctu 3a
CBOH Kkpail, cBoto Ponuny,
CBOW SI3BIK B KYJBTYPY,
MPOIIIOE W HACTOSIIIIEe

MHOTOHAallMOHAJILHOTO Hapoaa

Poccuu;

— IEHHOCTHOE OTHOIIICHHE K
MIPUPOJTHOMY HACIEIIUIO U
MaMITHAKAM TIPUPOJIBL,
JIocTmkeHusM Poccru B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX, TPYIC;

— CIOCOOHOCTH OLIEHUBATh
BKJIaJI POCCHUHCKUX yYCHBIX B
CTaHOBIIEHUE W Pa3BUTHE
OHOJIOTMH, TOHUMaHHE
3HAYCHUST OHOJIOTHH B

21




MTO3HAHUH 3aKOHOB MTPUPOIBI,
B )KH3HU YEJIOBEKA U
COBPEMEHHOTO 00IIIeCTBa;
uelHas yOeKICHHOCTb,
TOTOBHOCTB K CJIY’KCHUIO
OTeuecTBY | €ro 3alluTe,
OTBETCTBEHHOCTH 3a €T0
cyas0y;

3) IyXOBHO-HPaBCTBEHHOTO

BOCIIUTAHHS:

—  OCO3HaHHUE JTyXOBHBIX
LEHHOCTEN poccuiickoro
Hapona;

—  chOpMHPOBAHHOCTH
HPaBCTBECHHOTO CO3HaHMUS,
3THYECKOI0 TIOBEICHUS;

—  CcnocoOHOCTh OIICHUBATh
CUTyallM}l0 W  TNPUHHMATh
OCO3HaHHbBIE peleHus,

OPHEHTHPYSIChL Ha MOpPaIbHO-
HPaBCTBCHHBIC  HOPMBI U
LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaja B
MIOCTPOCHHE YCTOHYHBOTO
Oymytero;

OTBCTCTBCHHOC OTHOIICHHE K
CBOUM DPOJUTEISIM, CO3IAHHIO
CeMbHU Ha OCHOBE
OCO3HAHHOT'O HpI/IHHTI/I)I
LICHHOCTEH CeMEMHOM KU3HH B
COOTBETCTBHU C Tpa[[I/IHI/IHMI/I
HapojoB Poccum;

OK 07. ConelicTBOBaTh
COXPAHEHHIO
OKpY>Karollel Cpeasbl,
pecypcocOepexeHHIo,
TIPUMEHSTH 3HAHHS 00
M3MEHEHHUH KJIMMaTa,
MIPUHITUITEI OEPEXKITUBOIO
MIPOU3BOJICTBA,

s pekTuBHO
JICICTBOBATH B
Ype3BbIUAHBIX
CUTYyalMsIX;

6) 9KOJIOrHY€CKOT'0 BOCIIMTaAHHA:

9KOJIOTMYECKHU
11e7IecO000pa3HOE OTHOILICHNE
K IPUPOJIC KaK HCTOYHUKY
JKM3HU Ha 3emiie, OCHOBE ee
CYLIECTBOBAHUS;
MIOBBIIIEHUE YPOBHSA
9KOJIOTMYECKOH KYJIbTYPBI:
nproOpeTeHne OmbITa
IJIaHUPOBAHU TOCTYIIKOB U
OLICHKH UX BO3MOXXHbIX
TIOCJIC/ICTBHHM JUTS
OKpYXKaIOIIeH cpepl;
0CO3HaHHE TI00aIEHOTO
XapakTepa 3KOJIOTHYECKUX
npoGJieM u myTeit nx
perIeHus;

CHOCOOHOCTH HCHOIH30BATh
nproOpeTaeMble PH
N3Yy4YCHUUN OMOJIOTHH 3HAHUS
Y YMEHUS IIPU PELICHUN
nmpo0OJieM, CBA3aHHBIX C
panroHaIbHBIM
MPUPOJIOTIONBE30BaHUEM
(cobroeHune mpaBuil
MIOBE/ICHUS B IPUPOJIE,
HarpaBJeHHbIX Ha
COXpaHEHHE PaBHOBECHUS B
IKOCHCTEMaX, OXpPaHy BUJIOB,
9KOCHCTEM, bruocdepsl);

22




—  aKTHBHOE HETPUATHE
JIEUCTBUH, MPUHOCAIIUX BpPE
OKpY Karoliei NpupoaHOi
cpene, yMeHUE
MIPOrHO3UPOBATH
HeOJIaronpusTHBIC
9KOJIOTUYECKHE MTOCIIEACTBUS
MpeanpUHUMAEeMbIX JeHCTBUI
U TIPEIOTBPAIATh HX;

—  HaJW4YHe Pa3BHUTOTO
9KOJIOTHYECKOI0 MBIIIJICHHUS,
HKOJIOTHYECKON KyIBTYPHI,
OIIBITA JICATEILHOCTH
JKOJIOTHIECKOM
HaNpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B
IMO3HABaTEILHOM,
KOMMYHHUKaTUBHOU U
COIMANIbHOM MPaKTHKE,
TOTOBHOCTHU K y‘-IaCTI/IIO B
MPAaKTUIECKOH NesATeTbHOCTH
9KOJIOTHIECKON
HaIPaBJICHHOCTH;

OK 08. Hcnonb3oBaTh
cpencTsa puznIecKoit
KYJIBTYpHBI IS
COXpaHCHHS U
YKPEIUICHUS 37I0POBbS B
nporecce
poheCCHOHATBHOM
JeSITeIIBHOCTU U

MO ITICPIKAHUS
HEO0XOAUMOTO YPOBHS
¢dusmIecKoi
MTOITOTOBJICHHOCTH;

5) ¢pu3NUECKOTO BOCTIUTAHHUS:

— TOHHMaHHE W peanu3auus
370pOBOTO U 0e30MacHoOro
obpaza ku3HH  (3I0pOBOE

MUTaHHE, coOmoacHuE
TMTUCHUYCCKUX — TPaBHI U
HOpPM,  cOaJlaHCHPOBaHHBIN
peXUM 3aHATHM W OTIbIXA,
peryisipHas ¢busnyeckas
aKTHBHOCTD ), OepeskHOTO,
OTBETCTBEHHOIO u

KOMIIETCHTHOTO OTHOLICHHMS K
COOCTBEHHOMY (PH3UUECKOMY
Y TICUXUYECKOMY 3710POBBIO;

—  TOHHMMAaHHE LIEHHOCTH MPaBHII
WHIUBHYJIbHOTO "
KOJIJIEKTMBHOTO 0€30I1acHOTO
MOBE/IEHUsST B CHUTyalMsX,
YIPOXKAIOIIMX  30POBBI0 U
JKHU3HU JIIOJCH;

— OCO3HaHWE TMOCIEACTBUH |

HETIpUsTHE BPEIHBIX
TIPUBBIYEK (ymotpeGeHus
AIIKOTOJ151, HapKOTHKOB,
KypeHHsl);

4) 5CTEeTHYECKOTO BOCTIUTAHUS:

—  ACTETHYECKOE OTHOIICHHE K
MUDY, BKITI0Yasi 3CTETHKY
OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpyna,
OOIIECTBEHHBIX OTHOIIEHHUIH;

— TOHUMAaHHUE YMOLIMOHATIBHOTO
BO3ACUCTBHSI dKUBON PUPOJIBI
U €€ LIEHHOCTY;

—  TOTOBHOCTb K
CaMOBBIPa)KEHHIO B Pa3HbIX
BHaX UCKYCCTBA,
CTpeMJICHHUE MIPOSIBIATH
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KadecTBa TBOPUYECKOMN
JIMYHOCTH;

IIpenmeTHbIe pe3yJibTAThI OCBOEHHS y4eOHOro mpeaMera buosiorus

1) chopMupoBaHHOCTh 3HAHUN O MECTE M POJH OMOJOTMH B CHCTEME HAyYHOI'O 3HAHUS;
(GYHKIIMOHATHFHOW TPAaMOTHOCTH Y€JIOBEKA [Tl PEIICHUS KU3HEHHBIX TPOOIIeM;

2) cpOpMHUPOBAHHOCTb YMEHHS PpACKpBIBaThb  COJIEpP’)KaHHUE  OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKUX TEPMUHOB U IMOHSATHUH: )KU3Hb, KIETKA, TKaHb, OPTraH, OPraHu3M, BH/I, TOMYJISIHS,
JKOCHUCTEeMa, OMoleHo3, Onocdepa; MeTtaboau3M (0OMEH BEIIECTB W IPEBpAIICHUE SHEPIHH),
roMmeocra3 (camoperyisinus), OMocuHTe3 Oellka, CTPYKTypHas OpraHM3alusl KHUBBIX CHCTEM,
JTUCKPETHOCTh, CAMOPETYJISLUS, CaMOBOCIPOU3BEICHUE (PENpOAYKIHMsI), HACIEICTBEHHOCTS,
W3MEHUYUBOCTb, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAS OpraHU3aIHs;

3) chopmHpOBaHHOCTH YMEHHUSI PAcKpbIBaTh  COJEpKAaHHE OCHOBOIOJATAIOIINX
OMOJIOTMYECKUX TEOPHUM U TUIMOTE3: KJIETOYHOMU, XPOMOCOMHOM, MYTAalIMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOXKACHUS KU3HU U YEIOBEKa,

4) copMHPOBaHHOCTH YMEHHS PACKPBHIBATH OCHOBOIOJIATAIOIINE OMOJIOTHYECKUE 3aKOHBI U
3akoHomepHoctH (I'. Menaens, T. Moprana, H.W. Basunosa, O. I'ekkens, @. Mromiepa, K. bapa),
TPaHUIBI HX TIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

5) mnpuoOpereHue oOmbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAYYHOTO TIO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTHU: HAOIIO/ICHUS U OIHMCAHUS KUBBIX CHUCTEM, IMPOIECCOB U SBICHUIA;
OpraHHU3aIH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXIY HCCICAYEMBbIMH BEIIMYUHAMH, OOBSCHEHUS IMOJNYYCHHBIX PE3yIbTaTOB U
(dbopMyIMpOBaHUS BHIBOJIOB C HCIOIH30BAHMEM HAYyUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

6) chopMUPOBAHHOCTh yYMEHHS BBIICTSATH CYIICCTBEHHBIC MPHU3HAKA BUPYCOB, KIETOK
OPOKAPUOT M JYKAPHOT; OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHW3MOB, BHJIOB,
OMOTEOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBpAIICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHYECKOr0 M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOJOTBOPCHHUS, PA3BUTHS W PAa3MHOXKCHHS, WHIUBHIYATLHOTO PAa3BUTHS
opranu3Ma (OHTOTreHe3a), 60pbObI 3a CYIIECTBOBaHHE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHus,
NpUCIOCOOJICHHOCTH OPraHUu3MOB K cpeie OOWTaHWs, BIMSHUS KOMIIOHEHTOB HKOCHUCTEM,
AHTPONIOTEHHBIX HM3MEHEHHI B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U
MpeBpalleHre SHepTuu B onocdepe;

7) chopMHUPOBAHHOCTh YMEHHS TMPUMEHSTh TONyUYEHHBIE 3HAHHUS AN OOBSCHEHUS
OMOJIOTUYECKHX MTPOIIECCOB ¥ SBJICHUM, JUTS MPUHATUS TPAKTHYCCKUX PEIICHUH B TTOBCEIHEBHOM
KHU3HH C 1IeJIbI0 o0ecreyeHns 6e30MacHOCTH CBOETO 3/I0POBbsS U 3/I0POBbsl OKPY’KAIOIIMX JIFOJIEH,
COONTIONIEHHsI  3[I0OPOBOTO 00Opas3a KHM3HH, HOPM TPAMOTHOTO TIIOBEIEHUS B OKpY’Karomen
MPUPOIHON cpelle; MOHMMaHHe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUH COBPEMEHHOM
OHMOIOTHN ¥ OMOTEXHOJIOTHHA [T PallMOHATBHOTO ITPHPOIOTIONIE30BAHHS,

8) chOpMHUPOBAHHOCTHP yMEHHS peliaTb OWOJOTMYECKHe 3a/lady, COCTaBISThH
TCHOTHUITMYECKUE CXEMBl CKPCUIUBAaHUS JIJII Pa3HBIX THIIOB HACIICJOBAHUS TPH3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMBI MIEPEHOCA BEUIECTB M SHEPTUU B dKocHcTeMax (IemH MUTaHus,
MUIIEBBIE CETH);

9) chopmMupoBaHHOCTh YMEHMI KPUTHUECKHU OILIEHHWBATh MHGPOPMAIUIO OHOIOTHMYECKOTO
COJIepKaHUsI, BKIIOYAIONIYIO0 IICEBIOHAYYHBIC 3HAHHUS W3 PA3IWYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBoi WH(MOpPMANHK, HAYYHO-TIONYJISIPHBIE MaTepHaibl); WHTEPIPETHPOBATh ITHUCCKUE
ACTIEKThI COBPEMEHHBIX MCCIIeI0BaHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH; PAaCCMATPUBATh
rJI00aTbHBIE YKOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOUICHHUIO K HUM
COOCTBEHHYIO MO3HIINIO;

10) chopMUpPOBAaHHOCTL YMEHHUM CO37aBaTh COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC
COOOIIeHUsI HA OCHOBE OMONOTHYecKo MH(pOpMalMKU U3 HECKOIBKHX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN arnmapar OMOJIOTHH.
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3. COAEPXAHUE YYEBHOI'O IIPEJIMETA XUMUSA (FA30BbI YPOBEHbD)

Tema 1. Buonozus kax Hayka.

buonorus kak Hayka. CBs3b OMOJOTHMU C OOIICCTBEHHBIMH, TEXHUYECKUMU U JAPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTEeTHKON W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HayK.

MeTto/p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMICAHNEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHcTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H.K. Konbnos, [x. Yorcon u ®@. Kpuk.

Tabnuip! U cxembl: "MeTo bl TO3HAHUS KUBON IPUPOIBI".

JIaGopaTopHbIe U TPAKTUIECKHE PAOOTHI:

[Ipaktnueckas pabora N 1. "Hcmonp3oBaHuwe pa3audyHBIX METOJOB INPU H3YYCHUH
OMOJIOrn4YecKrX 00BEKTOB".

Tema 2. Kusvie cucmemul u ux opeanu3ayusl.

Xusbie cuctembl (OMOcCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuYME >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHU OpraHu3ald OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJISUHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JeMoHcTpanmu:

Tabmuiel u cxembl: "OCHOBHBIE NpPU3HAKU >KU3HHU'", "YPOBHM OpraHHU3aIlMH >KUBOM
npupobl".

Ob6opynosanue: Moaens Monekybl JJHK.

Tema 3. Xumuueckuti cocmas u cmpoenue Kiemxu.

XUMUYECKUH COCTAB KIETKU. XUMUYECKHE JIEMEHThI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MuHepasibHbIe BellecTBa.

OyHKIMM BOJbI M MUHEpaJIbHBIX BellecTB B kieTke. llojgaep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u ctpoeHune 0e1KoB. AMUHOKHCIIOTHI - MOHOMEPHI 6enkoB. HezameHnmebie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAsA CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIMHU OEIKOB.

®epMeHTHl - Ouosornueckue KaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYraeBosl: MOHOCaxapH bl (TIH0K03a, prubo3a 1 1e30Kcuprdo3a), ucaxapubl (caxaposa,
JaKTO3a) W TMoJMcaxapubl (Kpaxmal, TJIMKOTeH, LeIoo03a). buomornueckue QyHkuun
YTJIIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounbl. ['napodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIIHUJIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnoter: [JHK n PHK. Hykneotnel - MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuu PHK. Buast PHK. AT®: ctpoenue u
GyHKIIH.

[uronorusa - Hayka o kierke. KieTtouHas Teopus - mpumep B3auMOJEHCTBUS UAECH H
(GakToOB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUYEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npru3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, mosekyisl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl kieTOK: JyKapuoTHueckas U Ipokapuotuueckas. OcCOOEHHOCTH CTPOEHHS
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npokapuoTuyeckoit kinetku. Kierounas crenka 6axrepuii. CTpoeHHE 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, JKHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAIMKC, MX (DYyHKIIHH.
[InasmaTtuueckas MeMmOpaHa, ee cBoiWcTBa M (yHkuuu. [luTomnazmMa U ee OpraHOUIbI
OnnomemOpanubie opranouasl kietku: IIIC, anmapar [onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKHA: MUTOXOHIPHUH, IIacTUAbL. IIponcxoxaeHne MUTOXOHAPUNA U 1acTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHonI0B KIETKH. BriutoueHus.

Snpo - perynsaTopHblii eHTp KieTku. CTpoeHue spa: siaepHas 000JI09Ka, KaproIuia3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JleMoHcTpanuu:

IToprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. lllneiinen, P. Bupxos, [[x. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammbl: "PacnpeneneHue XHUMHYECKHMX OSJEMEHTOB B HEXHBOM mpupone”,
"Pacnipenenenne XuMHYECKUX 3JIEMEHTOB B KUBOU npupoje".

Tabmumer u cxemsl: "[lepuogudeckas Tabnwma xuMudeckux aeMeHToB", "CTpoeHue
Monekyibl Boasl", "buocunrtes 6enka", "Crpoenue momnekyinbl O6enka", "Ctpoenue depmenta",
"Hyxneunosbie kucinotsl. JJHK", "Crpoenne monekynsl AT®", "CtpoeHue 3ykapuoTHYECKOM
kietkn", "Crpoenue xuBoTHoW kieTku", "Crtpoenue pactutenbHo kineTtku", "CrtpoeHue
npokapuotrnyeckoit kierku", "Crpoenue sapa kiaetku", "Yraesoasl", "Jlunumasr".

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYyJOBaHUE ISl MPOBEICHUS HAOIIOACHHUIA,
U3MEpPEHUH, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PAaCTUTENbHBIX, )KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlabopaTopHbIe U PaKTUYECKUE PAOOTHI:

Jlaboparopuas pabora N 1. "M3yueHue KaTtaduTHUYECKONH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanassl)".

Jlaboparopuass pabota N 2. "M3ydyeHue CTpOeHHUS KIETOK PACTCHH, *XHUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U ux onucasue".

Tema 4. Kuzneoeamenonocmo Kiemku.

O6meHn BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TJIACTHYECKU OOMEH) |
JUCCUMMIIALINS (SHEPreTHUECKU 0OMEH) - IB€ CTOPOHBI €JUHOTO Mpoliecca Mertadbonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUHU MeTaboIn3Ma.

Tunelr oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbiid. Poib pepmeHToB B 0OMeHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3pl (QorocuHTe3a. Peakumm ¢oTtocuHTe3a.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS XKU3HU Ha 3emiie. BrnusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTe3Upyrole OakTepu. 3Ha4YeHHe XEMOCUHTe3a Ul KHU3HH Ha
3emuite.

OHepretnyeckuii oOMeH B KieTke. PaciueruieHue  BeIIECTB, BBIJCIEHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTarbl sHepreTudeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJI€TOYHOE JbixaHue. OKHCIUTENbHOE
docdopmmupoBanne. IPPEeKTUBHOCTH IHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cunHTe3a. ['eHermueckas wuHpopmamusa u JHK. Peamuzamms
TreHeTUYeCKOoi MHpopManuu B kieTke. ['eHeTHdeckuil Koj W ero cBoiicTBa. TpaHCKpUIIIUS -
maTpuuHblii cuHTe3 PHK. Tpancusmus - 6uocuntes Oenka. Dtanbl Tpancisiuu. Konuposanue
aMHHOKHUCIOT. Pons pubocoMm B OnocunTe3e Oernka.

Hexknerounsie popmsl )xu3HU - BUpYyChl. Mcropus otkpeitust BupycoB (/.M. ViBaHoBCKUil).
OCOOEHHOCTH CTPOCHMSI M JKU3HEHHBIM MK BUpPYcoB. bakrepuodaru. bonesnu pacreHwuid,
JKUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummynonedunura yenoseka (BUY) -
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Bo30yaurens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HUHTerpasa. IIpodumakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00IeBaHUIA.

JeMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.
Tabmumet  w cxembl:  "Tumbl  mwranus”, "Metabommusm",  "MuTtoxoHmpus',

"Ouepreruyeckuii oomen", "Xmnoportact", "d®orocunres", "Crpoenue IHK", "Crtpoenue u
¢ynkunonupoBanue resa”, "Cunres 6enka', "I'enernueckuii koxa", "Bupycsr", "baktepuodaru”,
"Ctpoenue u xu3HeHHbIN 1Tuki Bupyca CIIM/a, 6akrepuodara", "Permkanusa JJHK".

Ob6opynoBanne: monenu-ammukanuu "Yasoenne JJHK u tpanckpunmms", "buocuntes
oenka", "Crpoenue kinetku", moaens cTpykrypsl JJHK.

Tema 5. Pazmnooicenue u uHousuoyanibHoe pazeumue opeaHu3mMoes.

Knerounplii nuki, WM SKU3HEHHBIM MK Kietku. WHTepdasza um mwuro3. Ilpomeccsl,
nporekaromuye B uMHTepdasze. Perumkanusa - peaknus marpuuHoro cuHTe3a JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op - KapUOTHI. JIUTUIOMIHBIA M TarjIOWIHBI XPOMOCOMHBIE
HaOopel. XpoMaTuael. Llurtomornyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue kietku - muto3. Ctaauu murosa. [Ipoueccel, mpoucxoasiue Ha pa3HbIX CTaJusaX
MHUTO3a. BHOJIOTHMYECKH1 CMBICT MUTO3a.

[Tporpammupyemast rudesb KJIETKH - alloNTO3.

@opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecrojioe M 1oioBoe. Buasl  Gecronoro
pPasMHOXKEHUS: JIeJIeHuEe Ha/BOE, NOYKOBAHHWE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJICKIIMH.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsiue Ha craausx Meiosa. [loBengenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

I"ameTorenes - mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK y XKHUBOTHBIX. I100BBIE JKene3bl:
CEeMEHHUKU U sSMUHUKU. OOpa3oBaHHE W PA3BUTHE MOJOBBIX KJIETOK - TaMeT (CIepMaTO30HI,
AlIEeKIeTka) - crepmaroreHe3 H  ooreHe3. (OCOOEHHOCTHM CTpPOEHHMsS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3Butue (OHTOTEHE3). DOMOpHOHANIBbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTpyJssaius,
opranoretes. IloctamMOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIBHOIO PAa3BUTHS: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BinusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IIBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHS.

JeMoHcTpanuu:

TaGnuue! 1 cxemsl: "@opMbl pa3sMHOXKEHUsT opranu3MoB", "JIBolfHOE OIUIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil", "BererarnuBHoe pa3MHokeHue pactenuit”, "Jlenenue kinetku 6akrepuii”,
"Crpoenue nonosbix kieTtok"', "Crpoenue xpomocoms!”, "Kierounsni nukn", "Pennmxarms
JHK", "Muro3", "Meiio3", "[Ipsamoe u HenpsMoe pa3sutue”, "['aMeToreHes y MIEKOIMUTAIOIINX
n genoBeka', "OCHOBHEIEC CTa N OHTOreHe3a".

Ob6opynoBaHue: MHUKpPOCKOI, MHUKpomnpenapatsl "CrepMaTo30uabl MIEKOMUTAIONMIETO0",
"AlinexneTka MiekonuTaromero”, "KapruoknHaes B KJIeTKax KOpeIIKa Jiyka'", MarHuTHasi MOJIEIb-
anmuukanys "Jlenenue xkinerku", monens JJHK, mongens MeradasHoit XpOMOCOMEL.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:

JIaGoparopnas padora N 3. "HabGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpenaparax'.

JIaGoparopnass pabora N 4. "HM3ydeHue CTpOEHHUsS IOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKpoImpenaparax".
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Tema 6. Hacneocmeennocms u usmeH4u80Cms Opeanusmos.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuUTHsS TEHETUKU. Poip LUTOJIIOrMU U
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUCHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKHU (THOPUIOJOTHUYECKHM, LHMTOTeHETUYECKUH, MOJIEKYJIIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUSA. | eHeTHUYeCKass CHMBOJIMKA, HCIIOJb3yeMas B
CXEMax CKpEIMBaHHI.

3aKOHOMEPHOCTH  HACJEIOBAHMS  MPU3HAKOB, ycTaHOBJIEeHHbe [. MeHueneM.
MonorudpuaHOoe cCKpenuBaHue. 3aKOH eIMHO00pasusi THOPHUIOB MEepBOTo MmokoyieHus. [IpaBuino
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. ['umore3a uumcToThl ramer. l[losHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JluruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIH3UPYIOUIEe CKPEIUBaHUE.
Hcrnonb30BaHne aHATM3UPYIOMIETO CKPEITMBAHKS TSI ONIPEIeTICHUS TEHOTHITA OCOOH.

CueruileHHoe HacjenoBaHue npuszHakoB. Pabora T. Moprana 1o cuemieHHOMY
HacJieIOBaHUIO reHoB. HapyllieHue crernieHusi TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'eneTuka nmomna. XpoMOCOMHOE OIpEAEIeHHE 1M0da. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnmemoBaHue NPU3HAKOB, CIETUICHHBIX C
IIOJIOM.

N3menunBoCTh. Buibpl ©3MEHYMBOCTH: HEHACIIECTBEHHAS U HAacIeACTBEHHas. Poib cpesb
B HCHACIEJCTBEHHOH HW3MECHYMBOCTH. XapaKTePUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauuonsslii psax 1 BapuanuoHHas kpusas. Hopma peaknun npusnaka. KosmuecTBeHHbIE 1
KaueCTBEHHBIC ITPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYNBOCTH.

Hacnencreennas, iy reHOTHIUYECKAs, N3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTbD.
Meiio3 u mOJOBOM TMpolecc - OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTalioHHAs
U3MEHUYMBOCTh. Kimaccuukamusi MyTanui: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NpPUYMHBL MyTanuil. MyTtarennsle (akTopbl. 3aKOH FOMOJIOTHYECKUX PsIIOB B HACIEACTBEHHOMN
n3menunpocty H.M. BaBuioga.

BresinepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka denomeka. Kapmorun uemoBeka. OCHOBHBIE METOJBI TE€HETHUKH YEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCeHETUYECKUH, OHOXMMHYECKHH, MOJEKYISIpHO-
reHetudeckuii. CoBpeMEHHOE Ompe/esieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomoiuipio [1[[P-ananuza. HacnenctBenHsie 3a0oneBaHus
YeJoBeKa: TeHHble Oone3Hu, OO0Je3HH C  HACIEACTBEHHOM  MPEApacronoKEeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKU.
[Tpuntumne! 310pOBOTO 00pa3a >KU3HHU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICUEHUS TEHETUUECKHX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHH I YeTIOBEKa.

JleMoHCTpanuu:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. YerBepuxon, H.B. Tumodeer-
PecoBckuii, H.W. BaBunos.

Tabnuiel u cxeMbl: "MOHOTHOPHIHOE CKPEUIUBAHUE M €r0 IUTOTeHeTHYecKass OCHoBa'",
"3aKk0OH pacHIeIUICHHS U €T0 [IUTOreHeTHnYeckast ocHoBa'", "3akoH uncToTel Tamet", " IurubpuaHoe
ckpemuBanue”, "lluTonormueckue OCHOBBI  AUTHOpUIHOTO  CKpemuBanus', "Meiios",
"B3zaumMopericTBue aJutenbHbIX TeHOB", ""[ € HeTHYECKNE KapThl paCTEHUH, J)KUBOTHBIX U YeJIOBEKa",
"I'enetuka momna", "3akOHOMEPHOCTH HacCIEAOBaHUS, cleieHHoro ¢ mnosoM", "Kapuorunsl
yenoBeka W OKUBOTHBIX", "Bunmbl wu3MenunBoctu", "MoaudukanmmoHHas W3MEHYUBOCTH',
"HacnenoBanue pesyc-daxtopa”, "I'enetuka rpymnm kposu", "MyTalmoHHas U3MEHYHUBOCTh".

ObopynoBanue: Mopaenu-ammiukanuu "MonoruOpugHoe ckpemmBanue”, "HemomHoe
nomuHupoBanue", "Jlurubpuanoe ckpeumBanue”, "llepekpecT XpoMocoMm'", MHKPOCKON U
Mukpomnpenapar "Jpozoduia" (Hopma, MyTanuu (GOpMbl KpbUIbEB U OKpacKH Tela), repdapuit
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"T"'opox nmoceBHOI1".

JlaGopaTopHbIe ¥ PaKTUIECKHE PAOOTHI:

JlaboparopHast pabora N 5. "M3ydeHue pe3yiabTaTOB MOHOTHUOPHIHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Yy IPO30(HIIBI HA TOTOBBIX MUKpOIpenaparax”.

JlaboparopHast pabora N 6. "M3ydenne MOIU(PUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUAI[MOHHOIO PsAJia U BApUALlMOHHOW KPUBOU'".

JlaGoparopnass pabora N 7. "AHanu3 wMytaumid y JApo30(QMIBI Ha TOTOBBIX
MHUKponpenaparax'.

[Tpaktuyeckas padora N 2. "CocraBieHne 1 aHAJIN3 POJOCIOBHBIX YeloBeka'.

Tema 7. Cenexyus opeanuzmos. OCHOB8bL OUOMEXHONIOUU.

Cenexkuus Kak HayKa M Mpouecc. 3apoXIeHUE CeNeKIUU U JoMecTukanusa. Ydyenue H.U.
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METO/IbI CEeNeKIIMH. MacCOBbI M MHIUBUAYAIbHBIH OTOOPHI B CEICKIHH
pacTeHuil U KUBOTHBIX. OlLleHKa KcTephepa. bIM3KopoCTBEHHOE CKpelIMBaHUe - UHOPHUIMHT.
Uucras nuaus. CkpeluBaHue YucThIX JUHUM. ['eTepo3uc, unu rubpuanas cuna. HepoacrsenHoe
CKpelmuBaHue - ayTopuauHr. OTtmaneHHas ruOpugusanus U ee ycrnexu. VckyccTBeHHBIN
MyTareHe3 U IOJy4YeHHE MOJIMILUIONI0B. JIOCTHIKEHUSl CEJIEKIMM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas MHXKeHepus. OTalbl CO3/aHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas umkenepusi. Knetounsie
KyJbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHEe M JThuyeckue mpodnembl. MO -
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpersr: H.1. BaBuiios, 1.B. Muuypus, I'.Jl. Kapneuenko, M.®. iBanoB.

Tabnuipel u cxembl: Kapta "L[eHTpbI MPOMCXOXKAECHHUS M MHOT000pa3vs KyJIbTYpPHBIX
pactenuit", "Ilopoasl nomamHux xuBOTHBIX", "CopTa KynbTypHbIX pacteHuil", "OtnaneHHas
rubpuamzamus”, "Pabotel akamemuka M.D. Wpanoma", "llomummomaus", "OOBEKTHI
6uorexnonorun", "Kinerounsle KynbTypsl M KioHupoBaHue", "KoHCTpyHpoBaHHE U IMEPEHOC
TEHOB, XpOMOCOM".

O6opynoBaHue: MYJSDKU IUIOJOB U KOPHEIUIONOB JAUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKOX03sIIICTBEHHbIE pacTeHHs".

JlabopaTopHbIe U PaKTUYECKHE PAOOTHI:

Okckypeuss "OCHOBHbIE METOJbI M JIOCTUIKEHHUSI CEJICKIMM pacTeHUI M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, 1a00OPaTOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTpa)".

Tema 8. Deonroyuonuas ouoiocusl.

[Ipennocsiiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€
MecTO B OMOJI0rHH. BinsiHue 3BONMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHX HAyK.

CunerenbctBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBIECHUS
BUJIOB B MTAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXxoJHble popMbl. buoreorpaduieckue: CXoaCTBO U
paznuune ¢ayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuvs dMOPHOHOB Pa3HbIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomormonHas teopus Y. JlapBuna. Ilpennochbulkd BO3HUKHOBEHHUS JapBHHH3MA.
JIBIoKymime CHibl  3BOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpENeNeHHas HW3MEHYMBOCTh, OOopbh0a 3a CyIIecTBOBaHUE,
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€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTI) u ee OCHOBHBIE TIOJIOKECHHUS.

MukposBontonusa. [Tonynsanus kak eIMHULIA BUIA U SBOJIIOLUU.

JiBmxyuiue cuibl ((pakTophl) BOJIOLUUA BUIOB B Mpupoae. MyTallMOHHBIN mpolecc U
KOMOMHATUBHASI U3BMEHYUBOCTD. [[OMyIAIIMOHHBIC BOTHBI U Apeiid reHoB. M30sius 1 MUTpaLIns.

EctectBennbiii oTO0p - HampaBisitomuidi ¢akrtop 3Boiouud. POpMbI €CTECTBEHHOIO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Botonuu. [Ipumeps! npucnocoOaeHuii
y opranu3moB. ApoMop(h03bl ¥ UIN0-aJaANTAINH.

Bun u Bumoo6pazoBanue. Kpurepuum Buma. OcHoBHbIe (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, IKOJIOTrHUECKOE.

Maxposomornusi. DopMbl 3BONIONUH: (pHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
napasuienapHasi. HeoOpaTuMocCTh 3BOIOIMH.

[TpoucxoxneHue OT HeCIeUATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.
JleMoHcTpanuu:

[oprpersr: K. Jlunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exxens, @. Mrouiep, A.H. CeBeprios.

Tabmuisr u  cxembl: "Pa3Butue opranuuyeckoro wmupa Ha 3emie", "3apoaslu
MO3BOHOYHBIX KHUBOTHBIX", "Apxeontepukc', "®dopmbl OOpsOBI 3a cCyllecTBoBaHHE",
"EcrecTBeHHbIH 0TO0D", "MHOT000pasue coptos pacteHuit", "MHOT000pasue mopo1 KUBOTHBIX ",
"Tonmynsun", "MyTanmonHas u3MeH4nBOCTh", "Apomopdossl", "Uanoamantanuu", "OO6mas
nerenepauus”, "JBwxkymue cuibl sBomouun”, "Kapra-cxema wmapmipyrta nyrtemectBus Y.
Hapsuna", "bopn0a 3a cymectBoBanue", "[Ipucnocobnennocts opranuzMoB", "I'eorpadpuueckoe
BUJ000pa3zoBanue"”, "JKonoruueckoe Bua0oOpazoBaHue".

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMUYHBIMHU TUIIAMHU OKPAcKH, HAOOP MJI0J0B U
ceMsiH, kojutekius "[Ipumepsl 3alIUTHBIX TPUCIIOCOONIEHUH Y )KUBOTHBIX", MoJesb "OCHOBHbIE
HampaBlieHus 3Boouuun", 00beMHas Mojienb "CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra Mmupa, KoyieKmus "®OOpMBI COXPAaHHOCTH HCKOIAEMbBIX
JKUBOTHBIX M pacTeHHi", mozenp anmumkanus "[lepekpect xpomocoMm", BiIaXKHBIE Iperaparbl
"Pa3Butre Hacekomoro", "Pa3Burtue narymku", mukpomnpenapat "/po3zodpuna” (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TETA).

JlabopaTopHbIe U PaKTUIECKHE PAOOTHI:

JIaGoparophas padota N 1. "CpaBHeHHE BUAOB IO MOPPOIOTHUECKOMY KpPUTEPHUIO".

JlabopatopHas pabora N 2. "OnucaHue TMPUCITOCOOJEHHOCTH OpraHU3Ma U €€
OTHOCHUTEJIBHOTO XapakTepa'.

Tema 9. Boznuknosenue u pazgumiue JdcusHu Ha 3emie.

JloHayuyHbIe NIPEACTABIEHUS O 3apOXkKACHUM XU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOHOTeHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUECKOMN
sBosroK. HaganbHble sTansl buosnorndeckoil spomtonuu. ['unoresza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NPOTOKIETKU. llepBble KIETKH M HX 3BOJIOLMA.
PopMHUpPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3BuTHe xnu3HM Ha 3eMiie o apam 1 niepuoaam. Karapxeil. Apxelickasi 1 IpOTEpO30ICKast
apsl. [laneo3olickast apa u ee nepuobl: KeMOPHICKUI, OPIOBUKCKHM, CHITYypUICKUIL, 1E€BOHCKUH,
KaMEHHOYTOJIBHBIN, IIEPMCKUM.

Me3o030licKas 3pa 1 €€ MepUoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo30licKas Dpa U €€ epro/bl: aJe0reHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KJIMMara M reojoru4eckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
PacTUTENHLHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHH 1 )KUBOTHBIX. [losiBIIeHHe, paciBeT
Y BBIMUPaHUE TPy )KUBBIX OPraHU3MOB.
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Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BONMoUUd. OCHOBHBIE CUCTEMATUUYECKUE
TpyIIBl OPTaHU3MOB.

DOBOJIIOLIMSL  YeNIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Buthe mnpejcTaBieHUd o
MIPOUCXOXKICHUN YesloBeKa. MeToibl M3yueHus: anTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxyme cuiabl  (pakTopsl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
pedb.

OcHOBHBIE CTaJAMM U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YENOBEK yMEIbIi,
Uenoek npsamoxonamuii, YenoBek Heanaepraibckuid, YenoBek pasymubii. Haxoaku
MCKOTIAeMBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.

UYenoeueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BpoINeouIHas (eBpa3uiicKas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCTIOCOOICHHOCTH IIPECTABUTEIICH YEIIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBaHMS. ENMUHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuubl u cxemsl: "Bo3uukHoBenue ConHeuHolt cuctemsl”, "Pa3Butue opraHnyeckoro
mupa", "PacrturenbHas kierka', '"JXuBotHas kierka", "IIpokapuorudeckas Kjierka',
"CoBpemeHHasi cuctemMa opraHuyeckoro mupa', "CpaBHEHHE AaHATOMHYECKHX YE€PT CTPOCHMUS
YyeloBeKa M 4eI0BEKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MAJCOHTOJIOTHYECKUX HAaXOJ0K
IPEIKOB CcoBpeMeHHOoro uenoBeka"', "JlpeBHeilmme mogu", "Jpesnue moau", "llepBbie
coBpeMeHHbIe roau", "HenoBeueckue pacel'.

Ob6opynoBanue: wmymspka  "llpoucxoxknenue 4yenoBeka" (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTallblla, KPOMAaHBOHIIA), CICHKU WM M300pakeHUsT KaMEHHBIX OpYIuil
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpOHOJIOTHIeCKas Ta0nIa,
KoJuIeKIus "@OopMbl COXPAaHHOCTHU UCKOIAEMbIX dKUBOTHBIX U PACTCHHI".

JlaGopaTopHbIe U MPaKTUYECKUE PAOOTHI:

[IpakTuueckast padota N 1. "M3ydyeHne uckonaemplx OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKIUSX".

Dkckypcust "IBONONMS OpraHudeckoro Mupa Ha 3emie" (B €CTeCTBEHHO-HAYYHBIN WIN
KpaeBeIYeCKUil My3eil).

Tema 10. Opeanusmol u OKpysHcarowas cpeoq.

OKosjoruss Kak Hayka. 3ajayd W pasfenbpl dKOJIOrMM. MeTolnbl 3KOJIOTMYECKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IyIIHas, IMOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonornyeckue (akropsl. Krnaccudukanus skonornyeckux ¢akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIepaTrypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOHOTHYECKHX (aKkTOpOB. bruosornyeckue puTMsl.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aUMOJIEHCTBUN: KOHKYpPEHLHS,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalnu3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMO/JICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHUKU nomyssiuud. OCHOBHbIE TIOKAa3aTeNU MOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauus. JuHamuka
YHUCIIEHHOCTH MOIMYJISILUY U €€ PeryJsiusl.

JleMoHcTpanuu:

[Toptpetsr: A. I'ymGonbar, K.®. Pynbe, 3. I'ekkens.
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Tabnuuer u cxemsl: kapta "l[Ipupoansie 30Hb1 3emnn", "Cpenbl 0OUTaHUS OPTaHU3MOB'",
"®oronepuoguszm", "llonmymsuuu", "3aKOHOMEPHOCTHM pOCTa YHUCICHHOCTH MOMYJISIUU
uHpy3opun-Tyensku", "Tlumessie nenu".

JIaGopaTopHble U MpaKTU4YECKHe paboThI:

Jlaboparophast pabota N 3. "Mopdonoruueckre 0cOOCHHOCTH PACTCHUH U3 pa3HBIX MECT
oOurtanus".

JlaboparopHast pabota N 4. "BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPSHKOB KoJieyca'.

[IpakTrueckas padorta N 5. "[locyueT mIOTHOCTH MOMYJISAIUNA Pa3HbIX BHIOB pacTeHUM".

Tema 11. Coobwecmesa u sKon02uvecKue Cucmemol.

CoobmiecTBO  opraHu3mMoB -  Ouomeno3. CTpykTypsl — OHOIIEHO3a:  BHIOBaf,
IPOCTPaHCTBEHHas, Tpopuueckas (mumiesas). Buapl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue 00 skocucremMe U OHOreoIeHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPIUU B IKocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMbI: Ouomacca,
OPOAYKIHUS. DKOJIOTHYECKHE MHPAMHIBL: TPOJYKIHH, YWUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHYMBOCTb, CAMOPEryJisLus, pazpurue. CyKkueccus.

[Ipupoanble 5KOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak pakrop ycToWdnBoCTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocdepe. I'paHuibl, coctaB U CTpyKTypa Onocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak TI00ATbHOM SKOCHCTEMBI.
JluHamugeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHMYECKHE LMKJIBI 3JIEMEHTOB (YIjepoja, a3zoTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBo B 6nocepe 3emiin. AHTponoreHHble n3MeHeHus B 6nocgepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE MPUPOIbI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBa pallMOHANIBHOTO YNPABICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JeMoHcTpanmu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaues, B.I1. Bepnaackuii.

Tabmuier u cxemsl: "Ilumessie nenu", "buonenos: coctaB u crpykrypa”, "[Ipupoansie

coobmectBa", "llenmu mnutanug", "Okomormueckas mnupamuma', "buochepa u uyenosek",
"JKrocucTeMa MUPOKOIUCTBEHHOTO Jieca", "IKocucTemMa XBoHOro Jieca", "buorienos Bogoema',
"Arponenos", "lIpuMepHble aHTPONOT€HHBIE BO3ACHCTBUA Ha mpupoxay", "Baxkuelimme

VCTOYHUKHU 3arps3HEHMs] BO3ayXa U TIpyHTOBbIX Box", "llouBa - BakHeHIIas cOCTaBISIOLIAS
6uochepsr”, "dakropsl Aerpagaunu nous", "Tlapaukossiit 3 dekr", "dakTopsl paaAMOaKTUBHOTO
3arps3HeHuss Ouocdepnl”, "OOmas crTpykrypa Ouocdepsl”, "PacmpocTpaHeHHe KH3HH B
6unocdepe", "O30H0BBIN 3kpaH Ouochepsl”, "Kpyroopot yriaepoaa B 0uocdepe", "Kpyrosopor
aszora B npupoje".

O6opynoBanue: MoAeb-anmuIMKanus "Tunuaasie OnoreHo3sl", repbapuii "PacturensHbie
coobmectBa", komekiuu "buomenos", "BpemuTenun BaKHEHIIMX CETHCKOXO3HCTBEHHBIX
KylbTyp", Tepbapuu M KOJUJIEKUMH pPACTEHUH U SKUBOTHBIX, NpPUHAJIEKAIIWE K Pa3HbIM
HKOJIOTHUECKUM Tpymmam ojgHoro Buaa, Kpacnas kuura Poccuiickoit deneparyn, n3oopaxeHus
OXpaHsIeMbIX BUJIOB PaCTEHUHN U KUBOTHBIX.

32



B (¢enmepampHBIX M pPErHOHANBHBIX MPOLEAYpaX OLEHKM KadecTBa 0Opa3oBaHUS
HCITIOJIB3YyeTCs TIepeueHb (Koau(pUKaTop) pacupeieICHHBIX 10 KjaccaM MPOBEPSAEMbIX TpeOOBaHUN

K pe3yabralaM OCBOCHHS OCHOBHOM 00pa30BaTelbHONH HPOrpaMMbl

00pa30BaHMsI U IIEMEHTOB COAEP KAaHUS M0 OUOJIOTHH.
[TpoBepsiemMble TpeOOBaHHS K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHON

IPOrPaMMBI.

Kon
MIPOBEPSIEMOTO
pe3ynbrara

IIpoBepsiemble IpeAMETHBIE PE3YJIBTaThl OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrPaMMBbI CPETHETO 00IIIero 00pa3oBaHUS

1

ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTHUHU B CUCTEME HAy4IHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
Hay4HOM KapTHHBI MUpa U HAy4YHOI'O MUPOBO33PEHNS; O BKJIa/l€ POCCUMCKUX
1 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH; (PyHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUs] )KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHIM:
KHM3Hb, KJIETKa, OPraHu3M; MeTaboan3M (0OMEH BEUIeCTB M MPEBpalIeHUE
SHEpPruM), roMeocTa3s (camMOperyssiius), YpOBHEBas OpPraHM3alus >KUBbBIX
CHCTEM, CaMOBOCIIPOM3BEICHHE (PEMpOMyKUUs), HACIIEICTBEHHOCTb,
HN3MCHYMBOCTb, POCT U PA3BUTHC

YMmenue wuznarath OWUOJIOTMYECKHUE Teopuu (KJIETOYHAsl, XPOMOCOMHas,
myTanuoHHas), 3akoHbl (I. Mennens, T. Moprana, H.I. BaBunosa) u
yaeHus (0 ITEHTpax MHOrooOpasuss W TPOUCXOXKICHHUS KYJIBTYPHBIX
pacrenuii H.W. BaBuiioBa), omnpenensiTe rpaHHIbl UX MPUMEHUMOCTH K
JKUBBIM CUCTEMAM

YMeHue BiajieTh METOAAMH HayYHOTO [103HaHUs B Ouosoruu (HaOmroneHue
U OIMCaHME MXHBBIX CHUCTEM, MPOLECCOB W SBJIEHUI; OpraHu3anus u
npoBeeHNe OWOJOTHUECKOTO JKCIIEPHMEHTA, BBIABIDKEHHE THIOTE3bL;
BBISIBJICHHE 3aBUCUMOCTH MKy HCCIIETyeMbIMU BETUYMHAMU, OObSCHEHHE
MOJYYECHHBIX PE3YJIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH U
3aKOHOB; YMEHHUE JIeJIaTh BBIBO/IbI HA OCHOBAaHMH MOJTyUYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIACTATH CyIIeCTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK TPOKAPUOT U
9YKApUOT, OJHOKJIICTOYHBIX U MHOI'OKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH
IpoIleCCOB OOMEHa BELIECTB W IPEBPAIEHUs DSHEPrUU B KIETKE,
doToCHHTE3a, TUIACTUYECKOTO U YHEPreTHYECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, Mel03a, OIJIOAOTBOPEHUS, DPA3MHOXEHHUS, WHAWBUIYAIbHOTO
pa3BUTHSI OpraHu3Ma (OHTOT€HE3)

yMCHI/Ie HpI/IMCHHTI) HOJ'IyLICHHBIC 3HAHUSA OJI1 06"[75[CHCHI/I$[ 6I/IOJ'IOFI/I‘-I€CKI/IX
MPOILECCOB U SBICHUM, ISl TPHUHATHS TMPAKTHUYECKUX pEIICHHH B
MMOBCEAHEBHON JKMU3HH B LENAX obOecrmeuenuss Oe30IMacHOCTH CBOEro
3JI0POBBS K 370POBbsI OKPYKAIOIIUX JTFOJIEH, COONMIOACHHUS HOPM TPAMOTHOTO
MOBEJICHUS B OKPY’KAIOIIECH TPUPOAHON Cpe/ie; TOHMMaHNE HEOOXOAMMOCTH
WCTIONB30BaHUS JOCTHKEHUN COBPEMEHHON OHMOIOTUM W OMOTEXHOIIOTUM
JUTSL PaIiOHATIEHOTO TTPHPOJIOTIOTB30BAHHUS

YMmenue pemiatb SBJIECMCHTAPHBIC TCHCTHYCCKHUE 3aJadyd Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCHIMBAHUC, CHCIINICHHOC HACJIICAOBAHUEC, COCTAaBJIATH

cpemHero  oOIIero
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CXeMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS IS MPEACKa3aHMs HACICIOBaHUS
MPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJIHATH JJAOOPAaTOpHbIE M MPAKTUYECKHE PabOTHI, COOMONATH
npaBujia Ipu padoTe ¢ y4eOHBIM | J1a0OpaTOPHBIM 000PYI0BaHUEM

VYMeHHEe KPHUTHYCCKH OLCHHWBaTh M HWHTEPIPETHPOBATh HHEGOPMAIUIO
OMOJIOTUYECKOTO COJEpKAHUS, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pa3iauuHbiX UcTOoYHMKOB (CMU, Hay4yHO-TIOMyJIIpHBIE MaTepHalbl);
ATHYECKHE aCTIeKThl COBPEMECHHBIX MCCIIEOBAaHUN B OMOJIOTHH, METUIIHE,
OHMOTEXHOJIOT MU

10

VMeHue co3aaBaTh COOCTBEHHbBIC MHCbMCHHBIE M YCTHBIC COOOIICHUS,
0000mas OMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKHX HCTOYHUKOB,
PaMOTHO MCIIOJIb30BaTh MOHATUHHBIN amnapar OHOJOrHU

[IpoBepsiemble IIEMEHTBI COEPHKAHUS

Kon

[IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS

buosorust kak Hayka

1.1

buonoruss - wayka o xuBoil mnpupoxe. Ponp Ouonorun B (opmupoBaHuu
COBPEMEHHOI HayYHOU KapTUHBI MUpa. CrucTemMa OUOJIOTrHYeCKUX HayK

1.2

Meroapl MO3HAHUS KUBOW TPHUPOABI (HAOTIONEHHME, IKCIEPUMEHT, OIHCAHHE,
U3MepeHue, Kiaccuukanus, MOJICIUPOBaHKUE, CTAaTUCTHYECKas o00paboTka
JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

Kupble cuctemsl (OMOcCHCTEMBI) Kak NpeaMer u3ydeHus: Ouonoruu. CBoiicTBa
O6uocucTeM M UX pazHoOoOpasue

2.2

VYpoBHM oOpraHu3anuu OHMOCHCTEM: MOJIEKYISPHO-T€HETHUECKUH, KIIETOUHBIH,
OpraHU3MEHHbIH, OMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, OMOC(EpHBIit

XHUMHUYECKUNA COCTAaB U CTPOCHUE KIIETKH

3.1

XUMUYECKU COCTaB KJIETKH. XHWMHYECKHE JJIEMEHTBI: MaKpO3JEMEHTBHI,
MUKpO3JIEeMEHThl. Boxga u MuHepanbHble BemectBa. DOyHKUMH BOIBI U
MUHEpaJIbHBIX BEIIECTB B KieTKe. [logaep:kanne 0CMOTHYECKOTo OamaHca

3.2

benku. CocraB u cTpoeHHe OenKOB. AMHHOKHCIOTBHI - MOHOMEpPBI OEJKOB.
Hes3ameHnMeble 1 3aMEHUMBIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIN COCTaB. YpOBHU
CTPYKTYypbl O€IKOBOM MOJEKynbl (IepBUYHAs, BTOPHYHAS, TPETUYHAs U
YeTBepTUYHAsl CTPyKTypa). XHUMHUUYECKHe cBoiWicTBa OenkoB. buonornueckue
(GyHKIMU OEJIKOB.

®epMeHTHl - Ouosiornyeckue Karanuzaropbl. CTpoeHHe (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Buramunsl. Ominyus
(bepMEeHTOB OT HEOPraHUYECKUX KaTaIlu3aTOpOB

3.3

VYrieBoasl: MOHOcaxapuibl (IIIOKO3a, pud03a M Je30Kcupr003a), Arcaxapubl
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(caxapo3a, JIakTO3a) M TONHMCaxapuabl (Kpaxmaj, TJHKOTEH, IEJUTI0NI03a).
Buonoruueckne GyHKINHU YIIIEBOIOB.

Jlumupel:  TpurmMuepuabl, — crepounabl,  Qochomumuael.  ['mapoduisHO-
runpodoOHble cBoWcTBa. buonormueckue ¢yHkuun nunuaoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMMUA0B KaK HCTOYHUKOB YHEPTHH

3.4

Hyxkneunosbie kucnotel: JIHK u PHK. HykiieoTuabsl - MOHOMEpBI HYKJIEMHOBBIX
kuciot. Crpoenne u pynkunu JJHK. Crpoenune u pynkuuu PHK. AT®: ctpoenue

1 QyHKIHH

3.5

]_[I/ITOJ'IOFI/IH - HayKa O KJICTKE. Knerounas TCOPHU. MCTOIIBI N3Yy4YCHHS KIICTOK

3.6

Knerka kak nesnoctHas >xuBas cucrema. OOuue NpU3HAKU KIIETOK: 3aMKHYTast
HapykHass MemOpana, moiekynsl JJHK kak renermueckuii ammapar, cucrema
CHHTE3a Oernka

3.7

Tumnel KJIETOK: dyKapuOTHUYECKass U npokapuorudeckas. OCOOEHHOCTU CTPOCHUS
npokapuoruueckod  kietku. Kierounas crenka Oakrepuii.  CrpoeHue
9yKapHOTHUecKol KieTKH. OCHOBHbIE OTIMYMSA PACTUTENIBHOW, MXHUBOTHOM U
TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK - KJIETOYHAas CTEHKA, IJIMKOKAJIMKC, HX
¢byukuuu. [Inazmarndeckas memOpana, ee cBoiicTBa u pyHnkiuu. [lutonnasma u ee
oprarouasl. OmHOMEMOpaHHBIE OPTaHOMWIBI KJICTKHU: 3HJOIUIa3MaTHYeCcKas CeTh
(OIIC), ammapar l'ombmxu, au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKU:
MUTOXOHJIpUH, IUIACTUBL. [IpoucxokaeHne MUTOXOHApHM M TacTui. Bums
wiactug. HememOpaHHble OpraHOUIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP,
PECHHUYKH, XTyTHUKUA. DYHKIIMKA OpPraHOMIO0B KJIETKU. BKimroueHus

3.9

Anpo - perynstopHblii 1eHTp kieTku. CTpoeHHe sapa: sjiepHas 000J0dYKa,
KapuoIulazMa, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIIOPT BEIIECTB B KIIETKE

)KHSHGI[GSITCJ’II)HOCTI) KIJIIETKH

4.1

OOmeH BemiecTB, WM MeTabonIM3M. AccuMusnus (IUIACTUYECKUH OOMEH) u
TUCCUMUIIALINSA (SHEPreTH4YecKuil OOMEH) - JBe CTOPOHBI €IMHOIO Mpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(dHBIN U rereporpodHslil. Ponb
(bepMeHTOB B 0OMEHE BELIECTB U MPEBPALLICHUH SHEPTUHU B KIIETKE

4.2

®ortocunrte3. CBeToBas u TeMHOBas (aszbl GporocuHTe3a. Peakiuu poTocunTesa.
DddexktuBHOCTh PoTocHMHTE3a. 3HaueHHWe (OTOCHUHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMICHHUS €0
MIPOAYKTUBHOCTHU y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XEMOCHHTE3HUpYIoIUe OakTepuu. 3HaueHHE XEMOCHHTEe3a IJis
JKU3HU Ha 3emiie

43

DHepreTudyeckuii oOMeH B KieTke. PacmiemieHne BemecTB, BBIICICHHE U
AKKyMYJIHPOBaHHE YHEPTUH B KJIETKE. DTaIrbl SHEPreTHUECKOro oOMeHa. [ TiKonums.
bpoxxenne u ero Buabl. KucimopogHoe OKuCIEHHE, WM KJIETOYHOE JbIXaHUE.
D¢ hekTUBHOCTH YHEPreTUYECKOr0 0OMeHa

4.4

Peakuuu marpuunoro cuntesa. I'enernueckas unpopmanus u JJHK. Peanuzamus

35



reHeTHYeCKor WHGOpMaMK B KIETKe. [ €HETHMUeCKUH KO M €ro CBOMCTBA.
Tpanckpunumsa - marpuudblii cunte3 PHK. Tpancnsuusa - O6uocunres Oenka.
KonupoBanue amunokuciot. Poib pubocom B OnocuHTese Oenka

4.5

Heknerounbie (Gopmbl xu3HM - BUpYChl. Mctopus oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U IHKU3HEICATEIBHOCTH BHPYCOB.
bakrepnodaru. bone3nu pacteHuii, KUBOTHBIX M UEJIOBEKA, BbI3bIBACMbIC
Bupycamu. Bupyc ummynonedunura uenoseka (BUY) - Bo3oymautens CIIM/a.
[TpodunakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUN

PasmMHOXeHHE 1 WHIWBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

5.1

KiteTouHbIi 1TUKII, WY )KU3HEHHBINA UK KieTku. HTepdaza u mutos. [Iponeccsl,
npotekaroie B uaTepdase. Permnukanus - peakuus marpuyHoro cuntesa JJHK.
Crpoenue xXpoMocoM. XPOMOCOMHBIM HA0Op - KapuoTuil. JIWMIOWmHBIA U
TaIuIONIHBI  XPOMOCOMHBIE HAOOpBL. Xpomatuisl. [[UTONOrmuecKue OCHOBBI
Pa3MHOXKEHUS U UHAUBUAYAJIBHOIO Pa3BUTHSI OPTaHU3MOB.

Henenue knetku - Muto3. Ctaguu muto3a. [Iporecchl, mpoucxonsiiye Ha pa3HbIX
CTaJusIX MUTO3a. buonornueckuii CMbICI MUTO3a

5.2

CDOpMBI Pa3MHOXCHHUA OPraHU3MOB: Oecroioe W IIOJIOBOE. Bunapr Oecmoyoro
PAaSMHOXCHUA: ACJICHHUEC HAABOC, IIOYKOBAHUC OJHO- W MHOI'OKJICTOYHBIX,
cnop006pa30BaHHe, BCTCTATHUBHOC PA3MHOXKCHHC. I/ICK}ICCTBCHHOC KJIIOHUPOBAHHEC
OpTraHru3MOB, €TI0 3HAYCHHUC JIs1 CCIICKIINU

53

[TonoBoe pa3MHOXKEHHE, €T0 OTIIMYHS OT OECIIOIIOTO.

Meiio3. Cragum wMeiio3a. Ilpoueccel, mpoucxoasiipe Ha CTaausx Menosa.
IToBenenne xpomocoMm B Mmeino3e. Kpoccunrosep. buosnormueckuii cMbICin U
3Ha4YeHUe Meiio3a

54

['amerorenes - mporecc o0pa3oBaHMs MOJOBBIX KJIETOK y XHUBOTHBIX. [losoBbIe
JKeJle3bl: CEMEHHUKU M AuyHUKU. OOpa3oBaHME U pa3BUTHE IMOJOBBIX KIETOK -
raMmer (crepmaro3ouj, sifliekieTKka) - crepMarTorenes u oorenes. OcobeHHOCTH
CTPOEHHUS SUIEKIETOK U criepMaTo3on10B. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHANIbHOE  pa3BUTHE
(sMOpuorenes). Oranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
npoOneHne, racTpyisiuus, opraHorenes. IlocTamOpnoHansHOe pa3BuTHE. THIIBI
NOCTAMOPHOHANBHOTO pa3BUTH: NpsiMoe, HempsiMoe (IMYMHO4YHOE). BimsHue
Cp€Aabl Ha Pa3sBUTUC OPraHU3MOB,; q)aKTopI)I, CIIOCOOHEBIE BEBI3LIBATH BPOXJICHHBIC
YPOACTBA.

Poct u pa3Butue pactennii. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIuu pPa3BUTH

HaCJ'Ie,HCTBeHHOCTI) 1 U3MCHYUBOCTH OPraHU3MOB

6.1

IIpenmer u 3agauun reHeTuku. Mctopus pa3BuTHs reHeTUKH. BKiag poccuiickux n
3apyOeXHBIX  Y4YEHBIX B  DPa3BUTHE TE€HETHUKU. MeToibl  I'eHETHUKHU
(THOPUAOTOTHYECKHH, UTOT€HETUYECKUM, MOJIEKYJISIPHO-TEHETHIECKUM ).
OcHOBHBIE T€HETHUYECKHE NOHATHA. [ eHeTHYecKasi CUMBOJIMKA, UCIIONIb3yeMas B
CXE€MaxX CKpeUIMBaHUN

6.2

3aKOHOMEPHOCTH HacJeOBaHMsl IPU3HAKOB, yCTaHOBJIEHHble [. Mennenem.
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MoHOTHOpHUIHOE CKpEIIMBaHHWE. 3aKOH €IMHOOOpa3usi THUOPHUIIOB IEPBOTO
nokoneHud. IlpaBwiio nomMuHMpoBaHMs. 3aKOH pPAcLUEIUIEHHS IPU3HAKOB.
['mnoTe3a ynuctotel ramer. [1oHOE U HEMOIHOE TIOMUHHPOBAHUE.

JurubpuiHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAaHUS MPU3HAKOB.
[luToreHeTUYECKUE OCHOBBI JUTHOPHUIHOTO CKpEHIMBaHUS. AHaJIH3HPYIOIIEe
CKpeluBaHue.  Vcronmpb30BaHWE — AHAMU3UPYIOIIETO  CKPEIIMBAaHUS UL
OTIpeJIeNIeHUs] TEHOTHIIa 0COOU

6.3

CueruieHHOe HaclieioBaHKe npu3HakoB. Pabora T. MopraHa 1o cHeIICHHOMY
HACJICJOBaHHUIO TI'eHOB. HapylieHue CILEIUICHHs TeHOB B pe3ylibTare
KPOCCHUHTOBEpa. XpOMOCOMHAs TEOPHSI HACJICACTBEHHOCTH. [ eHeTHYeCKHe KapThl.
[eHeTnka mona. XpPOMOCOMHOE ONpeE/eeHHe TMojia. AYTOCOMBI M IIOJIOBBIC
XpOMOCOMBI. [OMOramMeTHble M TeTeporaMeTHble OpraHu3Mbl. HaciemoBanue
MPU3HAKOB, CICTJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHIIBI M3MEHUMBOCTH: HEHACJIECICTBEHHAs] U HACJICIACTBEHHAS.
Poib  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOTU(UKAIMOHHON N3MEHYNBOCTH. BapranimoHHBIHN psi/i 1 BApUAITMOHHAS KPUBASL.
Hopma peakuuun npusHaka. KomnuecTBeHHbIE M Ka4€CTBEHHBIE MPU3HAKU M MX
HOpMa peakiuu. CBOHCTBA MOIH(DUKAITMOHHOW H3MEHYUBOCTH

6.5

HacneactBennas, wiM TeHOTUNHUYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Mei03 U TMOJIOBOM MpPOIECC - OCHOBa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTaliMOHHAs N3MEHYUBOCTh. Kimaccudukarnust MyTanmii: TeHHbIC
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTarenHblie (pakTopsl.
3aKoH rOMOJIOTHYECKUX PsIIOB B HacheACTBeHHOM n3MenunBoctu H.U. BaBunosa

6.6

I'eneTuka gegoBeka. KapI/IOTI/IH YCJIOBCKaA. OCHOBHI)IG METOAbI TCHETHUKHU YCJIIOBCKA:
IreHEaJOrnYeCKuii,  OJM3HENOBBIA, IHUTOTCHETUYECKUH, OHMOXMMHUYCCKHM,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpeeeHre TeHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C MOMOUIbIO
[MI1P-anamu3a. HacmencTBeHHble 3a00jieBaHUS 4YeIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HN C HACIIEJACTBEHHOW MPEIpacloioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue 1 reHepaTuBHbIe MyTallMy. [IpuHIUIBI 310pOBOrO 00pasa KU3HHU,
JTUATHOCTUKU, TPOPUIAKTUKN M JIEYEHHs TeHeTHuYeckux Oone3Heil. Memuko-
TEHECTUYCCKOC KOHCYJIbTUPOBAHHUC. 3Ha‘~I€HI/I€ MG)IHHHHCKOﬁ TC€HCTUKU B
MPEIOTBPAIICHUN U JICICHUH TeHeTUYEeCKUX 3a00JIeBaHUi YeToBeKa

CCJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuys Kak HayKa ¥ IPOLECC. 3apOXKACHHUE CENIEKIIMU U JIOMECTUKALUS. Y UeHHE
H.W. BaBuioBa 0 LEHTpax HPOUCXOXKACHHUS U MHOrooOpasus KyJbTypHBIX
pacteHni. L{eHTpbI MPONCXOKAEHHS JOMAIIHUX KUBOTHBIX. COpT, Mopoza, mTaMM

7.2

CoBpeMeHHBIE METOABI CEeNEeKIMH. MacCoBbIii M HHIUBUIYaJIbHBIA OTOOpPHI B
CENEeKIIMM paCTeHHH M JKMBOTHBIX. OIllEHKa 3KCTepbepa. bim3kopoacTBeHHOE
cKpemuBaHue - MHOpUAWHT. Ywucras nuHusA. CKpeuMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, wnm rubpuaHas cuina. HepoiacTBeHHOE CKpeIUBaHUE - ayTOPUIUHT.
OtnanenHas tulOpuam3anust UM ee ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJYYECHUE TMONHUIUIONA0B. JlOCTHKEHUS CEJEKIMU pACTeHHH, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3

buotexHomorus kak OTpaciib IPpOU3BOACTBA. I'ennas HWHKCHCPUA. OTaIbl CO3daHHuA
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pexomOunanTHo JIHK m TpancreHHwsix opranu3moB. KierouHnass WH)KEHEpHS.
Knerounsle  KynbTyppl.  MHUKpPOKIIOHQJIBHOE  pPa3MHOKEHUE  PaCTEHMIA.
KinonnpoBaHue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SHWCTBEHHBIX OpPraHU3MOB.
Dkojoruueckue M 3Tudeckue  mpobmembl. MO - reHeTHyYecKu
MOAU(PULIMPOBAHHBIE OPTaHU3MBbI

[IpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl

Kon

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAaThl OCBOCHUS OCHOBHOM

IIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMBbl CPeTHEro 00I1Iero 00pa3oBaHUs

pe3yabrara

1

ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTHUU B CUCTEME HAy4IHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHHUSI; O BKIIAJI€ POCCUUCKUX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH; (PyHKIIMOHAIBHOMN
IPAMOTHOCTH YeJIOBEKA JUIS PEIICHMS )KM3HEHHBIX 3a1a4

YMeHue pacKpbhIBaTh COJCPKAHUE OMOJOTHYCCKUX TCPMUHOB U MTOHSITHIM:
BUJ, TOMyNALUsA, TeHO(OHM, 3BOJIONUS, IBUXKYIIHME CHIBI ((haKTOphI)
9BOJIIOLIMM,  IPHUCIIOCOOIEHHOCTh  OpPraHM3MOB,  BUI000pa3oBaHUE,
IKOJIOTMYECKUE  (PAKTOPBI, DKOCHUCTEMA, MPOAYICHThI, KOHCYMEHTHI,
pPeAyUEHTHI, TENW THTAHUS, SKOJOTHYeCKas NHpaMuia, OHUOTEOIECHO3,
o6uocdepa

YMeHue uznararb OHOJIOTMYECKHE TEOpPUH (IBOJIOIMOHHAsS Teopust Y.
I[apBI/IHa, CHHTCTHUYCCKAaA TCOpUA 3BOJIIOIII/II/I), 3aKOHBI U 3aKOHOMCPHOCTH
(3apozpitieBoro cxoncrea K.M. Bapa, uepenoBaHusi IIaBHbIX HaNpaBICHUH
u myreir sBomommu A.H. CeeprioBa, yuenuss o Owuochepe B.U.
BepHajackoro), ompenensaTh TpaHUIBI HMX MPUMEHMMOCTH K IKHUBBIM
CUCTEeMaM

YMeHue Bi1ajieTh METOAAMH HAYYHOTO M03HaHUs B Ouojoruu (HaOmoaeHue
U OIMCaHME MXHBBIX CHUCTEM, MPOLECCOB W SBJIEHUI; OpraHu3anus Hu
npoBeeHNe OWOJOTHUECKOTO JKCIIEPHMEHTA, BBIABIDKEHHE THIOTE3bL;
BBISIBJICHHE 3aBUCUMOCTH MKy HCCIIETyeMbIMU BETUYMHAMU, OObSCHEHHE
MOJYYCHHBIX PE3YJIbTaTOB, HCIIOIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH U
3aKOHOB; YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHMH MOJTyUYEHHBIX PE3YJIbTAaTOB)

YMeHMe BBIJIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOEHUS OMOJIOTHMUYECKUX
00BEKTOB: BUOB, MOMYISIUH, TPOTYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoIeHO30B M YKOCUCTEM; OCOOEHHOCTH IPOLIECCOB HACIEACTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BUJI000pa30BaHus,
IPUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJOTHUECKUX (PaKTOPOB Ha
OpraHu3MBI, TIEPEHOCAa BEUIECTB M IIOTOKAa JHEPTrUM B DKOCHUCTEMaX,
AQHTPOTIOTEHHBIX ~M3MEHEHUWH B  JKOCHUCTEMax CBOEH  MECTHOCTH,
KpYTrOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX IIUKIIOB B Orocdepe

YMeHue IpUMEHSTh MOTy4YeHHbIC 3HAHUS 17151 OObSICHEHHUSI OMOIOTHYECKUX
MPOILECCOB U SBICHUM, [UISI TPUHATHS MPAKTHUYECKUX pEIIeHHH B
MMOBCEAHEBHON JKMU3HHM B LENIX obOecrmeueHnuss O€30IMacHOCTH CBOEro
3JI0POBBS K 370POBbsI OKPY>KAIOIIUX JTFOJIEH, COONMIOAEHHUSI HOPM TPAMOTHOTO
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MOBEICHUS B OKPY’KAIOIICH TPUPOTHON Cpe/ie; TOHUMaHUE HEeOOXOMMMOCTH
WCTIONB30BaHUS JOCTHIKCHUN COBPEMEHHOM OMOJIOTUU IS PAIlHOHATIBHOTO
MIPUPOAOIIOIH30BAHUS

VYMeHue perars 371eMeHTapHble OMOJI0rMUeCKUe 3aJa4k, COCTaBIIATh CXEMbI
IIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIENH MUTAHUA)

YMeHHe BBINOJHATH JIAOOPATOpHbIE M MPAKTUYECKHE PabOTHI, COOMONATH
npaBujia Ipu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM

YMeHHe KpUTUYECKH OLIEHHWBAaTh M HWHTEPIPETHPOBATh HHGOPMAIUIO
OMOJIOrMYECKOT0 COJAEPKAHMS, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3ianuHbix ucTouHWkoB (CMUM, Hay4yHO-MomynspHble MaTepHualbl);
paccMaTrpuBarh IOOANBHBIE KOJOTHYECKUE MPOOJIeMBbl COBPEMEHHOCTH,
(dbopMUpPOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3naBaTth COOCTBEHHBIC MHCbMEHHBIE M YCTHBIC COOOIICHUS,
0000mas OMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKHX HCTOYHUKOB,
PaMOTHO MCIIOJIb30BaTh MOHATUHHBIN ammnapar OHOJ0THN

[IpoBepsiemble IIEMEHTBI COIEPHKAHUS

Kon

[IpoBepsiemMblil 2IEMEHT CONIEPIKAHUS

DBOIOMOHHAS] OUOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbcTBa  IBONIONMU.  |laCcOHTONOTHYECKHE:  MOCIIEA0BATEIBHOCTD
NOSIBJICHUS BUJOB B TMAJICOHTOJOTHMYECKOW JICTOIUCH, IEPEXOMHBIE (OPMBI.
buoreorpaduyeckue: cxoacTBO U paznuune GayH u Grop MaTepruKOB U OCTPOBOB.
DOMOpHONOTHYECKHe: CXOACTBA W  pazNuuusi AMOPHOHOB pa3HBIX BUJOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILICCKI/ICI TOMOJIOTUYHBIC, AHAJIOTNYHBIC,
pYIMMEHTapHbIE OpraHbl, aTaBU3MbI. MOJEKYISIpPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJICACTBCHHOCTU W OCHOBHBIX MeTa00INUECKUX HYTCI\/JI Y BCEX
OpTaHU3MOB

1.2

OpomonronHas Teopus Y. /lapsuna. [Ipeanocsiki BOSHUKHOBEHUS JApBUHU3MA.
JIBroKy1IMe cuiibl 3BONIIOIMH BUJIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE MTPU
OTPAaHMYEHHOCTH PECYpCOB, HEOMpeelieHHas M3MEHUHMBOCTh, Ooprba 3a
CYIIIECTBOBaHUE, €CTECTBEHHBINA OTOOD)

1.3

Cunrernueckas Teopust sBomtonuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.
Muxkpossomronus. [Tonmynanus kak equHUIA BUIA U 3BOJIIOLUN

1.4

JBwxymue cuibl ((hakTopsl) 3BOMIONMM BHJIOB B Mpupoae. MyTallMOHHBIN
npouecc ¥ KOMOMHATHBHAs W3MEHYHMBOCTb. [lomynsinuoHHbIE BOJNHBI U JApeiid
reHoB. M3omsiuus u murpanus. EctectBenHslil oT0op - HampaBisitonuii Gpaxkrop
9BOIOIMH. DOPMBI €CTECTBEHHOIO 0TOOPA.

[TprcnocoOneHHOCTh  OPraHM3MOB  KakK  pe3yibTar dBoitonuu. Ilpumepsr
npuUcrocoOneHni y opranu3zMoB. ApoMop(o3bl U UIM0aJal TAllH.

Bun u Bunoo6pazosanue. Kputepun Buna. OcHoBHbIE (pOpMBI BUI000pa30BaHUS:
reorpaguueckoe, SKoJI0rHuecKkoe
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1.5

MakposBomonusi.  D@opMbl  3BOMIOLMU:  QUIIETHYECKas,  JAUBEPreHTHas,
KOHBEpreHTHas, napajuienabHas. HeoOparuMocThb BOMIOIMN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

HonayuHnble NpPEACTaBICHUS O 3apOXKJICHUU >KU3HU. HayuHble TUMOTE3bI
BO3HUKHOBEHUSl JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMus. XHUMHYecKas
HBOJIIOIMUS.  DKCIIEPUMEHTAIIbHOE TOATBEPXKICHUE XUMHUYECKOM SBOJIOIUU.
HadvanbHbpie 3tambl Omonornyeckoit spomtonuu. ['mnmore3a PHK-mupa. IlepBoie
KJIETKH 1 UX 3BONTIOIUS. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

Pazeutue xu3nu Ha 3emie mo spam u nepuomam. Karapxeit. Apxelickas u
nporepo3oiickas 3pbl. Ilanmeo3oiickas 3pa W €€ Mepuoabl: KEMOPHICKHUH,
OPIOBUKCKUM, CUJIYPUWCKHM, JE€BOHCKHWW, KAMEHHOYTOJIbHBIA, IEPMCKHUHU.
Me3so30lickasi spa U €€ Iepruo/ibl: TPUACOBBIN, FOPCKUH, METTOBOM.

Kaitno3o0lickas 3pa 1 €€ epro/pl: MaJIEOreHOBbINA, HEOT€HOBbBIN, AaHTPOIOT€HOBBIM.
XapakTepucTUKa KiuMmara M TEOJOrMYecKHX IpoueccoB. OCHOBHBIE 3Tarlbl
OBOJIIOLIUM PACTHTEIHLHOTO W YKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBIIEeHME, paciBET U BBIMUpAHUE TPYII KUBBIX OPraHU3MOB

23

Cucrema OpraHHu4Y€CKOro Mupa KaK OTpPaKCHUEC OSBOJIOLHUM. OcCHOBHBIE
CUCTCMATHYCCKHUE I'PYIIIIBI OPTraHN3MOB

24

OBONIONMS 4YelIOBEeKa. AHTPONOJOrusl Kak Hayka. Pa3zButue mnpencraBieHUN O
INPOMCXOXKIECHUU 4YeloBeka. MeToapl M3ydeHus aHTpororeHesza. CxoincTBa H
pa3uyms YelloBeKa 1 )KUBOTHBIX. CHCTEMaTH4ecKOe MOJIOKEHUE YEIIOBEKA.
JBmwxymue cuibl (haktopsl) anTponorenesa. HacnenctBeHHas H3MEHUMBOCTD U
ecTecTBEHHbIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HHM, WU3TOTOBIEHUE OpYAUN
TpyZJa, MbILIUIEHUE, PEUb

2.5

OcHOBHBIE CTaAMM W BETBU DJBOJIIOIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek npsaMoxomsamuii, YemoBek HeaHIepTanbCKUW, YenoBek
pasymHbIi. HaXoiku MCKONaeMbIX OCTAHKOB, BpEMs CYyIIECTBOBaHUS, 00IacTh
pacnpocTpaHeHus, 00beM FOJIOBHOTO MO3ra, 00pa3 *KU3HH, OPYIUs

2.6

UYenoseueckue pacbl. OCHOBHbIE OOJBIINE pachl: €BpOIEOU IHAs (€Bpa3uiickas),
HETpO-aBCTPAJIOUAHAS (3KBaTopHanbHasi), MOHTOJIOMTHAS (a3marcko-
aMepuKaHcKast). YepTsl MPUCIIOCOOIEHHOCTH MIPEICTaBUTENEH YEIOBEUECKUX pac
K yCIJIOBUSM cyllecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpy>KaroIias cpeaa

3.1

OKoylorus Kak Hayka. 3aJaud WU pas3felibl dKOJOTMU. MeToJbl SKOJOTHYEeCKUX
UCCJIEZIOBAaHUN. DKOIOTHYecKoe MUPOBO33peHue. Cpenbl OOMTaHUsI OPTaHU3MOB:
BOJIHAsI, HA3€MHO-BO3/IYIITHAS, TOYBEHHAsI, BHYTPHOPTraHW3MEHHAs

3.2

Oxonornyeckue  (akropel. Kiaccupukauusa  sKojgormdeckux  (HakTopos:
abuoTrnyeckue, OMOTHYECKHE M AaHTPOIOTeHHbIE. JIeHCTBHE HSKOJOTHUECKUX
(haKkTOpOB Ha OPTAaHU3MBI

3.3

AOuoTtnueckue (axkTopbl: CBET, TemIeparypa, BiIaKHOCTb. doTonmepuonusm.
[IpucnocoOnenuss OpraHW3MOB K  JEHCTBHUIO  aOMOTHYECKHUX  (HaKTOpPOB.
buonornueckue puTMsl
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3.4 buotnueckue daxktopel. Buasl OMOTHYECKMX B3aUMOACHCTBUN: KOHKYPEHITHUS,
XAIMHUYCCTBO, IIapasuTu3M, MYTyaJIn3M, KOMMCHCAJIU3M (H&XHGGHI/I‘-ICCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HeWTpanu3M. 3HaueHue  OHOTHYECKHX
B3aMMOJIEHCTBUM I CYLLIECTBOBAHUS OPraHU3MOB B IIPUPOIAHBIX COOOIIECTBAX

3.5 OKOJIOTUYECKUE XapaKTEPUCTUKH oMy siuuu. OCHOBHbIE TOKA3aTEN MTOMYIISLINN:
YUCJICHHOCTb, IIJIOTHOCTb, POXIA€MOCTb, CMEPTHOCTb, IIPUPOCT, MUIpALUs.
JIMHaMKKa YUCIEHHOCTH NOMYJISLUU U €€ Peryisnus

4. Coo01mecTBa 1 HKOJIOTUIECKHE CHCTEMBI

4.1 CoobmecTBo opranu3smMoB - OuoneHo3. CTpykrypsl OuolneHo3a: BHUAOBasd,
IPOCTpPaHCTBeHHAsl, Tpoduueckas (muieBasi). Buabl-momMuHanTel. CBsi3U B
OuoLeHo3e

4.2 DKoJIoTUYECKHe CHUCTeMBbl (9kocuctembl). [loHsTHE 00 »JKOocWcTeMe U

ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI HKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPIUHU B SKOCUCTEME.
Tpoduueckue (muiieBbie) YpOBHH OHKocucTeMbl. [luineBble HEemd H CETH.
OCHOBHBIE TIOKA3aTENIM IKOCHCTEMBI: OHOMacca, MPOAYKIHSA. JKOJIOTHYECKHUE
NUPAMUJIBI:  TPOAYKLMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCHCTEM:
YCTOMYMBOCTb, caMoperyisuus, passutue. Cykueccus

4.3 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMAa XBOMHOIO WU
HIMPOKOJIMCTBEHHOT'O JIeca.
AHTpPOTIOTEHHBIE SKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOOIKOCHCTEMBI.

buonornueckoe u X031iCTBEHHOE 3HAYCHUE arPO3KOCHCTEM H YPOOIKOCHUCTEM.
buopasHooOpazue kak Qaktop ycroiumBoctH 3kocuctem. CoxpaHEeHHe
OHOJIOrMYeCcKOro pa3HooOpas3us Ha 3emiie

4.4 VYuenne B.M. Bepnaackoro o Ouocdepe. I'panHuiel, cocraB u CTpyKTypa
ouocdepnl. XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Onochepsl Kak
100anbHONW 3KocHUcTeMbl. J[MHAMHuUeckoe paBHOBecHE W oOpaTHas CBSA3b B
ouoctepe. KpyroBopoTsl BemECTB U OUOTCOXMMHUYECKHUE ITHKIIBI DJIEMEHTOB
(ymiepona, a3ota). 30HaIbHOCTh Onocdeprl. OCHOBHBIE OMOMBI CYIIH

4.5 YenoseuecTtBo B Ouocdepe 3emiu. AHTpONOIreHHble M3MEHEHHs B Ouocdepe.
[moGanbHBIE SKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YIPABICHHUS NPUPOIHBIMU pecypcaMH M HX
ucnoib3oBaHue. JloctrkeHus: OMOIOTUU M OXpaHa MPUPOJIbI

Jlyst ipoBeIeHHsI €IMHOTO TOCYAapCTBEHHOTO 3K3aMeHa mo Ouonoruu (manee - EI'D mo
OMOJIOTH) UCTIONIB3yeTCsl MepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUN K pe3ynbTaram
OCBOEHHS OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl CPEIHETO 0011IeT0 00pa30BaHUs U DIIEMEHTOB
coziep KaHusl.

[IpoBepsiembie Ha EI'D mo Ouonmoruu TpebGoBaHMS K pe3yiabTaraM OCBOECHHSI OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHEro 001ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHUS
MIPOBEPSIEMOTO | OCHOBHOI 00pa30oBaTeIbHON MPOrPaMMBI CPEIHETO 00IIero 00pa3oBaHUs
TpeOOBaHUS
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ChopMUpPOBaHHOCTh 3HAHMM O MECT€ W POJU OHOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHON
KapTUHBl MUpA, B MO3HAHHHM 3aKOHOB TPUPOIBI W PEUICHUW >KU3HEHHO
BXXHBIX COITMAITBHO-3TUYCCKUX, SKOHOMHUECKHX, IKOJIOTUYECKUX MpoOiIeM
YeloBeYeCTBa, a TaKKE€ B PEUHICHHH BOIPOCOB  PAlMOHAIBHOTO
NPUPOAOTIONB30BaHMs], B (OPMHUPOBAHUHM IICHHOCTHOTO OTHOIICHUS K
npupose, OOIIECTBY, YEIOBEKY; O BKJIAllE POCCHHCKUX M 3apyOCHHBIX
YYCHBIX - OMOJIOrOB B Pa3BUTHUC 6I/IOJ'IOI‘I/II/I

Bnagenue cucremoil 3HaHMII 00 OCHOBHBIX METOAAX HAay4HOI'O IO3HAHMS,
UCIOJIb3YEMbIX B OMOJIOTMYECKHUX MCCIIEOBAHUAX >KUBBIX OOBEKTOB U
’KOCHCTEM (OIHMCaHUE, U3MEPEHHE, IIPOBEAeHIE HAOMIOICHUN ); crioco0amMu
BBISIBJICHUSI U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUI B IPUPOJE.

YMeHue BBIIBUIaTh TUIIOTE3bl, HPOBEPSITh WX OSKCIEPUMEHTAIBHBIMU
cpeactBamu,  (opMynupys  Leldb  UCCIEAOBaHMs,  aHAJIW3UPOBAaTh
MIOJTyYEHHBIE PE3YNbTAThI U J1€1aTh BHIBOJIBI.

BbisiBeHre  3aBUCMMOCTH  MEXIY  MCCIENYyEeMbIMH  BEIMYMHAMH,
OOBSICHEHHE TIONyYEHHBIX PEe3yJbTaTOB U (HOPMYIMPOBAHHE BBIBOJOB C
UCIIOJIb30BaHHEM HayuUHBIX ITOHITUMN, TEOPUI U 3aKOHOB

YMeHue BIageTh CUCTEMOH OMOIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAral0IME OMOIOrMYECKIE TEPMUHBI U IOHATUS (KU3HB, KJIETKa,
TKaHb, OpraH, OpraHW3M, BHUJ, TOMYJAIMSA, JKOCHUCTEMa, OHOIEHO3,
Oonocdepa; MeTaboIM3M, TOMEOCTa3, KJICTOYHBI MMMYHHUTET, OMOCHHTE3
Oenka, OHOTIOTUMEDHI, JUCKPETHOCTb, caMOperyJisLus,
CaMOBOCIIPOM3BEICHHUE, HAaCJIEACTBEHHOCTD, U3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

ouonornueckue teopuu: kiaetoynas reopus T. [lIsanna, M. Ulneiinena, P.
BupxoBa; kioHalbHO-celneKkTUBHOro ummynurera II. Opmux, W.N.
MeunukoBa, XpOMOCOMHasi TEOpUsl HaciaeACTBEHHOCTH T. MopraHa, 3akoH
3aponpimeBoro cxonacrsa K. bapa, sBomounonnas teopus Y. JlapsBuna,
CHHTETHYECKasi TEOpHsl ABOJIOLMU, Teopusl aHtporioreHe3a Y. [lapeuna;
Teopust 6uoreorieno3a B.H. Cykauesa; yuenue H.W. BaBunosa o neHtpax
MHOTo00pa3usi U MPOUCXOXKACHUS KyJIbTYpPHBIX pacTeHui, yueHue A.H.
Cesep1oBa 0 IyTSX U HaIIpaBJICHUX dBOJoLNH, yueHue B.M. Bepnanackoro
- 0 Ouocdepe); 3aKkoHBI (€IMHOOOpA3HsST MOTOMKOB IMEPBOTO TOKOJICHHS,
pacIleIUIeHUs] TIPU3HAKOB, HE3aBUCUMOIO HACIENOBaHUS NpPHU3HAKOB .
MeHaens; CHEIUIEHHOIO HACJIENOBAaHMS IPU3HAKOB M HapyLICHUS
cuerienus reHoB T. MopraHna; roMOJIOTHYECKUX PAILOB B HACIEACTBEHHOU
n3menunBocty H.M. BaBunosa; renetndeckoro paBHoBecus [x. Xapau u
B. Baitn6epra; 3aponsimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akoH
9. l'ekkens, @. Mromiepa);

HOPUHIUINBI (YUCTOTHI FAMET, KOMITJIEMEHTapHOCTH);

npaswia (MuHuMmyma FO. JluGuxa, skomormyeckod NHpaMUAbl YHCEN,
O61oMacchl U SHEPTHUH);

runore3sl (koanepBarHo A.M. Onapuna, nepBuuHOro OyiaboHa JIxk.
Xonpeitna, mukpochep C. Doxkca, pudbozuma T. Uek)

YMmenue pemaTb NONCKOBLIC OHOJIOTUYECKUE 3aa4u; BbIABIIATL NIPUYNHHO-
CJIICACTBCHHBIC CBA3U MCKIY UCCIEAYCMBIMU OMOOTHYECKUMU O6’B€KTaMI/I,
nponeccaMu U SBJICHUAMH; J€JIAaThb BBIBOAbI U IMPOTHO3bI Ha OCHOBAHUU
MOJIYYCHHBIX PC3YyJIbTAaTOB,
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COCTaBJIATh TCHOTHUIIMYCCKHUE CXEMBlI CKPCHIMBAHUA [JIsI Pa3HbIX THIIOB
HACJICAOBAHUSA NPU3HAKOB Yy OpPraHU3MOB, COCTAaBJIAAITH CXCMbI IICPCHOCA
BCIICCTB U DHEPIU B SKOCUCTEMAX (I.[CHI/I IIUTaHus, IIUIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBA3M MEXIY CTPOCHHEM U (PyHKUIUSMHU:
OpraHOMJOB, KJIETOK pa3HbIX TKAHEH, OpraHaMy M CUCTEMaMU OpPraHOB y
pacTeHUi, >KUBOTHBIX W YEJIOBEKa; MEXJy STamaMh OOMEHa BEIECTB;
JTanaMu KJIETOYHOTO LUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB; dTallaMU
SMOpPUOHAIBHOTO PAa3BUTHS; TCHOTHUIOM U (PeHOTHNOM, (EHOTUIIOM H
dakTopamMu cpenbl OOMTaHUS; TMPOLECCAMH SBOJIOLUH; JBUKYIIUMHU
CHJIaMM  AHTPOIIOTEHE3a; KOMIIOHEHTaMU pPa3jM4YHbIX JKOCUCTEM U
NPUCTIOCOOICHUSMU K HUIM OPTaHU3MOB

YMeHHe BBIIENATh CYIIeCTBEHHBIC PU3HAKH:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPHOT U HYKAPUOT; OTHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BHJOB, OHOTEOIICHO30B, 3KOCHUCTEM U
6uocgepbl; CTPOSHHUsI OPraHOB U CUCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YeJIOBEKa; MPOLIECCOB KU3HEACITEIHHOCTH, MPOTEKAIOIINX B OpraHU3Max
pacTeHM, )KUBOTHBIX U YeJIOBEKa; OMOJIOIMYECKUX IpOLIeccoB: OOMEHa
BeIIecTB (MeTaboIm3M), UHGOPMALIMHU U IPEBPAIICHHUS SHEPTUH, OPOKEHHS,
aBTOTPO(PHOrO M TreTepoTpoHOro THUIOB MNUTaHUA, (POTOCHHTE3a U
XEMOCHHTE3a,  MHTO3a,  Meilo3a, TrameToreHesa, 3MOpHOTeHe3a,
HOCTAMOPHOHAIBHOTO  PA3BUTHUS, PAa3MHOXEHHUS, HWHAMBUIYAIbHOIO
pa3BUTUs OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUSL I'€HOB, I'€TEPO3HCa;
NeMCTBUI HCKYCCTBEHHOIo 0TOOpa, CTAaOMIM3UPYIOLIETo, IBMXKYILEro U
pa3phIBAIOIIEr0  €CTECTBEHHOTO  OTOOpa;  aJUIONaTpu4eckoro  u
CHUMIIaTPUYECKOTO BUI000PAa30BaHMs; BIMSHUS ABUXKYIUX CHJI SBOJIOLUH
Ha TEHO(OHJ NOMYJISIUU; TPHCIOCOOJCHHOCTH OPTaHU3MOB K cpere
oOuTaHus, Yepe0BaHMs HAIPABJIECHUH 3BOJIIOLUH; KPYTOBOPOTA BELECTB U
MIOTOKA DPHEPTUHU B SKOCHCTEMAX

CdopMHpOBaHHOCTH YMEHUS BBIJEIATH CYIIECTBEHHbIE IPU3HAKHU BUPYCOB,
KJIETOK MPOKAPUOT U OYKAPHUOT; OJHOKJIETOUYHBIX M MHOTOKJIETOUHBIX
OpraHW3MOB, BHUJIOB, OHOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH
mpoleccoB OOMEeHa BENIeCTB W TPEBpAIICHHUS HSHEPrUU B  KIETKE,
doTocuHTE3a, MIACTUYECKOTO M YHEPreTHIECKOT0 OOMEHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIJIOAOTBOPEHHUS, Ppa3BUTUA UM  Pa3MHOXKCHHS,
WHAMBUAYAJIbHOTO pPa3BUTUS opraHuzMa (OHTOreHesa), OOpBHOBI 3a
CYIIIECTBOBAHHE, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MPHUCIIOCOOICHHOCTH  OPTaHW3MOB K  Cpele  OOWTaHWs,  BIMSHUS
KOMITOHEHTOB HSKOCHCTEM, aHTPOIOTEHHBIX H3MEHEHUH B DKOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIISCTB W TPEBPAIICHHUS JHEPTUU B
ouocdepe

YMeHue HCMOoNb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JUIS JIOKA3aTeIbCTBA POJCTBA OPTaHH3MOB
pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTraHU3MOB U CPEIIbI
00HUTaHMS; €TUHCTBA YEJIOBEUECKUX Pac; HEOOXOAMMOCTH 3/I0POBOTO 00pasa
JKU3HU, COXPAaHEHHUs pa3HOOOpa3Ws BUIOB M JKOCHUCTEM KakK YCIOBUS
COCYIIICCTBOBAHHUS ITPUPOJIBI U YSITOBEUSCTBA

YMeHue  KpUTHUECKH  OLIEHHWBaTh HMHGPOpMAIMI0  OHOJIOTHYECKOro
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CONEpKaHMS; HHTEPHPETUPOBATh ITUYECKUE AaCIEKThl COBPEMEHHBIX
WCCJICIOBAaHUN B OHMOJOTHH, MEIUIIMHE, OMOTEXHOJOTHH; paccMaTpHUBATh
100aIbHBIE SKOJIOTHYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOINICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO

[Tepedenp 31eMEHTOB cojiepkanHusl, mpoBepsieMbix Ha EI'D o Ouonoruun

Kon

[IpoBepsiemMblil 3JIEMEHT COIEPIKAHUS

buonorus xak Hayka. JKHUBbIE CUCTEMBI U UX U3YyYECHHE

1.1

CoBpeMeHHass OWOJIIOTHS - KOMIUIGKCHAas Hayka. buonormueckue Hayku U
u3ydaeMmble UMHU MpoOiembl. DyHIaMEHTANbHbIC, TMPUKIAIHBIE W IOUCKOBHIC
Hay4YHBIE HCCIIE0BaHUS B OMOJIOTHH.

3HaueHne OHONOTMHM B (OPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHON
kaptuHbl Mupa. llpodeccuu, cBs3aHHbIe ¢ Ouonorueld. 3HaueHUE OMOJIOTHH B
NPAaKTUYECKOW JIESATEIBbHOCTH YEJIOBEKA: MEIHUIIMHE, CEIBCKOM XO3SHCTBE,
IPOMBIIIIJICHHOCTH, OXPaHe MTPUPOIBI

1.2

JKuBble cuCTeMBI Kak MpenMeT u3ydeHust omonorunu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO0 COCTaBa, JNUCKPETHOCTh U IE€JIOCTHOCTb, CIONKHOCTb M
YIIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMoopraHusanus,
CaMOBOCIIPOM3BEACHHUE, PA3IPAKUMOCTh, IBMEHYMBOCTh, POCT U pa3BUTHE.
YpOBHM OpraHM3alMy KUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJIETOYHbIA, TKAHEBBIM,
OpTraHU3MEHHBIH, NOMYISUOHHO-BUI0BOH, 9KOCHUCTEMHBIN
(buoreoneHoTHUECKHIT), OnochepHbIid. [Ipomecchl, MPOUCXOMANINE B HKHBBIX
cuctemax. OCHOBHbIE NPHU3HAKH XKUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBaHUS
Marepuu

1.3

Meronsl Omonornveckoil Hayku. HaOmioneHwe, W3MepeHHE, JKCIIEPHMEHT,
cucreMarusauvs, MeraaHanu3. IloHdaTHe O 3aBUCMMOM M HE3aBUCHUMOM
nepemeHHou. [lnanupoBanne skcnepumenTa. [loctaHoBKa M NpOBEpKa TUIIOTES.
HyneBass runore3a. [loHsTne BBIOOPKM U ee JOCTOBEPHOCTb. Pazbpoc B
Ouonornuyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX pE3yJIbTaTOB.
IIpnynHBl HCKa)KEHMs PE3yNbTAaTOB JKCIepuMeHTa. [IoHATHE CcTartucTUYeCcKOro
TecTa

Kierka xak Onosiorunueckas cucreMa

2.1

Knerka - cTpykTypHO-(DyHKIMOHAJIbHAS €IMHHUIA XUBOro. McTopusi OTKpBITHS
kinetkd. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
HIneiinen, P. BupxoB). OcHOBHBIE MTOJIOKEHUS COBPEMEHHON KJIETOYHON TEOpUH.
MeTozab! MOJIEKYISIPHOM U KJIETOUHOM OMOJIOrUH: MUKPOCKOIIHS, XpoMaTorpadus,
aneKkTpodopes, METOJ MEYEHBIX aTOMOB, nuddepeHraabLHoe
HeHTpUudyrupoBanue, KyJIbTUBUPOBAHNE KIIETOK

2.2

XHUMHUYECKHAN COCTAB KJIETKH. Makpo-, MUKPO- U YIBTPAMUKPO3JIEMEHTHI. Bona n
€e poJib KaKk pAacTBOPUTENs, pearcHTa, y4acTHUe€ B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyasui. MuHepajibHble BelllecTBa KIJIETKHU, UX OHOJOTHYECKass pPOJb.
Posib KaTHOHOB M aHUOHOB B KJIETKE.

buonornueckue mnonaumepsl. benku. AMHUHOKHUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypbl 6e1K0BOM Monekysbl. [lepBuuHas cTpykrypa O6einka, HenTuaHas CBs3b.
BropuuHas, TpeTudHas, 4eTBEPTHYHAsl CTPYKTyphl. JleHarypamus. CBoHCTBa
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oenkoB. Knaccudukanus 6enkoB. bruonornueckue GyHKIUN OEIIKOB.

VYrneBonbl. MoHOcaxapuabl, AUCAXapuIbl, OJIUTOCAXapuIbl M TMOJUCAXAPUIBI.
OO0muii mnaH cTpoeHuss U (PU3MKO-XUMHUYECKHE CBOICTBA  YIVICBOJOB.
Buonornueckne GyHKINHU YIIIEBOIOB.

Jlumuaer. [unppodunbpHO-rHAPOdOOHBIE cBoMcTBa. Kiaccudukanus aunmumgos.
Tpurnunepuabl, Gochonunuabl, BOCKH, CTepouabl. bromorndeckue QyHKIUH
aunuaoB. O61mue cBoiCTBa OMOIOTHUECKUX MEMOpPAH - TeKYy4eCTh, CHOCOOHOCTD
K CaMO3aMbIKaHHI0, TOJYyIIPOHUIIAEMOCTb.

Hyxneunossie xucnorsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
Hyxneoruapl. [lpunnun komruiementapaoctu. IlpaBuno Yapradda. Ctpykrypa
JHK - nBoiinas crimpanb. Mectonaxoxaenue u ouonorndeckue pynkuuu JJHK.
Bune PHK. @ynkuuu PHK B kietke.

Crpoenne ™osekynsl AT®. Makpospruueckue cBs3u B Moisiekyie ATO.
buonornueckue dpynkimu ATD. BoccTaHOBICHHBIC TEPEHOCUYUKH, UX PYHKIIUU B
kietke. Cexsenuposanue JTHK.

CrpykrypHass Ouonorus: OHOXUMHUYECKHE U OHO(HU3MYECKUE WCCIIeIOBaHUS
cocTaBa U IPOCTPAHCTBEHHOU CTPYKTYPbl OMOMOJIEKYT

23

Tunmbl  KIETOK: JyKapuoTM4ecKas U Ipokapuorudeckas. CTpyKTypHO-
(YHKIMOHAIbHbIE 00PAa30BaHUS KIETKH.

Crpoenue npokapuoTuueckoi kierku. Kietounas cteHka Oakrepuil M apxem.
OCOOCHHOCTH CTpPOCHHUsI TeTepoTPO(HOW U aBTOTPOGHONW MPOKAPHUOTHUECKUX
KJIETOK. MecTO 1 posib IPOKapUOT B OUOIIEHO3aX.

CrpoeHue M (PyHKUMOHMpPOBAHHE 3yKapHOTHUeCKOM KieTkd. [lnazmarnueckas
MeMmOpaHa (miazmanemma). CTpykTypa mia3Maruyeckoil memOpansl. TpaHcropT
BEIIECTB Yepe3 IUIa3MaTH4YecKyl0o MeMOpaHy: maccuBHBIA  (auddysus,
obneruenHass auQQy3us), aKTUBHBINA (MEPBHYHBIA M BTOPUYHBIA AKTHBHBIN
tpancnopt). [Toaynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanneBoro Hacoca.
DOHAOIMUTO3: MHHOIKTO3, (haromuTo3. Dk3o1uTo3. Kitetounas crenka. Ctpykrypa
U QYHKIMH KJIETOYHOU CTEHKH pacTeHHi, TpHOOB.

Hurorutazma. Ilutozomes. Ilutockener. [IBwkeHue umroruiazMbel. OpraHOHIbI
kiaeTku. OnHoMeMOpaHHblE OpraHOWABlI KIETKH: 3HAOIUIa3MaThyecKas CeTb
(OIIC), ammapar T'onbmxu, TU30COMBI, UX CTpoeHHEe U (QYHKIMH. B3anmocBs3b
OJJTHOMEMOpPaHHBIX OpPraHOMJOB KiIEeTKH. CTpoeHHe TpaHyIsIpPHOTO PETHKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpan. [aakuit
(arpaHysspHBIN) BHIOMIa3MaTHUECKUN peTukynyM. CekperopHas (yHKUUS
anmapara lonbmku. TpaHcopT BemecTB B KieTKe. Bakyonn pacTUTENIbHBIX
kyeTok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpTaHOUbI KJIETKU: MUTOXOH/IPHH, MIACTHU/IBI.

Crpoenre u (yHKIMH MUTOXOHApWI M miactui. [lepBuuHBle, BTOpUYHBIE U
CIOKHBIE  TJIACTHAbl  (POTOCHHTE3UPYIOIIMX  3YKapHOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEHKOIJIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranouasl kietku CrpoeHue U (QyHKIMHM HEMEMOpaHHBIX
OpraHouJioB KieTku. PubGocombl. MukpodunameHTsl. MBIIIEUHbIE KIIETKU.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHMe U JBUKEHHE KIYTHKOB U
pecHnyek. MUKpOTpyOOUKH LUTOILIa3Mbl. LleHTproIb.

Anpo. Obonouka siapa, XpOMaTUH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE H
bynkuun. Snepusiii OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpoMocoM B HHTepGazHoM sjipe. benku xpomaruHa - TUCTOHBI.

Knerounsie BkiatoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK JYKapUOT
(pacTUTENbHOM, KUBOTHOM, IPUOHON)
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AccUMWIALNS U TUCCUMIIIALIUSA - JBE CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(GHBIA U reTepoTpOodHBIH. YyacTue KHUCIOpona B OOMEHHBIX
mporeccax. JHepreTuueckoe obecrneueHue KiIeTku: mnpeBpamieHue ATD B
0oOMeHHBIX Tporeccax. {DepMeHTAaTUBHBIA XapakTep peakuid KIETOUYHOIrO
MeTabonu3ma. DepMEeHThl, MX CTPOEHHUE, CBONCTBA U MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otamuans GepMEHTOB OT HEOPraHMYECKHX KaTain3aropoB. bemku-
AKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTbh CKOPOCTH (PepMEHTATHBHBIX
peaKIuii OT Pa3TUYHBIX (PAKTOPOB.

IlepBrUuHBIl CUHTE3 OpPraHMYECKUX BewecTB B KieTke. PorocuHre3. Poib
XJIoporutactoB B mpouecce (ortocunTe3a. CBeToBas U TeMHOBas (asbl.
[TponykTuBHOCTE (hOTOCHMHTE3a. BrusHuEe pa3nudHbIX (AKTOPOB HA CKOPOCTH
dbotocunTe3a. 3HaueHue GOTOCUHTE3A.

XeMocuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOIIHEC
OakTepuu, KeIe300aKTEPHH, CEpOOAKTEPHUH, BOMOPOAHBIC OAaKTEpHH. 3HAUCHUE
XEMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buasl Opoxenus. I[Ipogyktel OpokeHus ©u HX
UCIIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHHM3MBI KaK OOBCKTHI
OMOTEXHOJIOTUU U BO30YyAUTEIH OONIE3HEH.

AdpoOHBIC OpPraHW3MBI. DTalbl HEPTETUYCCKOr0 oOMeHa. [loAroTOBUTEILHBIM
stan. [konus3 - 6eCKUCIOPOIHOE PACIICTITICHUE TTTIOKO3bI.

buosiornyeckoe OKHCIIEHHE, WM KJIETOYHOE JAbIXaHue. Poib MHUTOXOHIpUN B
nporeccax ouonoruueckoro okucnenus. Huknnueckue peakunn. OKUCIUTENBHOE
dochopunuposanue. [IpenmymecTBa a’podHOTO MyTH OOMEHa BEIIECTB Iepes
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUUECKOTO OOMEHa

2.5

Peakiiun matpuunoro cunrte3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKLUSIX
MaTpUYHOTO CHHTe3a. Peanm3anmst HaciencTBeHHON nHopMmanyy. [ eHeTnaecKuii
Ko/, ero cBoiicTBa. Tpanckpumnius - Marpuunbli cuHTe3 PHK. Ilpunumms
TPAHCKPUIILIMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAUIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancnauus u ee 3tanbl. Yuactue TpaHcnopTHeix PHK B OnocunTese Oenka.
VYcnoBusi GuocunTe3a Oenka. KomupoBanwe aMuHOKHCIOT. Pomb pubocom B
OunocuHTe3e Oernka.

Opranu3anys reHoMa y MpoKapuoT U dYKapUOT. Perymsius akTHBHOCTH T€HOB Y
npokapuoT. ['unore3a omepona (®. XKaxob6, XK. Mano). Perymsamus oOMeHHBIX
MPOLECCOB B KJIETKE. KileTOuHbII roMeocTas.

Bupychl - Hekierounble (OpMBI JKU3HH M OONMUTaTHbIe mapasuThl. CTpoeHue
IPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

BupycHbie 3a0osneBanus denoBeka, KUBOTHBIX, pacTenuit. CITNI, COVID-19,
COIMAIbHBIC U METUITMHCKHUE TPOOIEMBI

2.6

Knerounslit nuki, ero nepuosl u peryssuus. Marepdasza u muros. OcoOGeHHOCTH
IpOLECCoB, MpoTeKarmux B HHTepdaze. [loaroroBka KIETKH K JEJNEHUIO.
IIpecunreTnueckuit (TOCTMUTOTHYECKUIA), CUHTETUYECKUI 51
MOCTCUHTETUYECKUH (IPEMUTOTHUECKUI) TepHoAbl HHTEP(ha3bI.

Marpuuneiii  cunte3  JIHK-permmukanumsa. Ilpunnuner  perummkamuu — JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHHTE3, aAHTUIIAPAJUIEIbHOCTD.
Mexanmnsm perumkanuu JJTHK. Xpomocombl. Ctpoenne xpomocom. Temomepsl u

TenomMepaza. XPOMOCOMHBIH HaOOp KIETKH - KapuoTui. JIUMIOWIHBIA
ramioniHbli  Habopbl XxpomocoM. lomonoruunbie xpomocombl. [lonoBbie
XPOMOCOMBI.

HGJ'IGHI/IG KIJIIETKH - MHTO3. CTaI[I/II/I MHUTO3a U MNPOUCXOAAIINE B HUX IMPOLCCCHI.
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Tunber mMuto3a. KapuokuHes W HUTOKMHE3. buosiornyeckoe 3Ha4eHUE MHTO3a.
Perynsmust MutoTnueckoro ukia kietku. [Iporpammupyemast kiietounasi Tuoenb
- aloIITO3.

(DYHKLII/IOHaJIBHaSI TCHOMHKA

Opranusm Kak OHonornyeckas CuCTeMa

3.1

OnHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPIaHU3MBI.

@opMbl pa3sMHOXKEHHS OpPraHM3MOB: Oecnojoe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buapl OGecnonoro  pasMHOXKEHMS: IOYKOBAHME,  CHOPYJIALUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBeie KineTku, niau rameTsl. Meio3. Craaun menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonornyeckuii CMbICI Meiio3a
U T0JIOBOTO Npouecca. Meio3 u ero MecTo B JKU3HEHHOM LIUKJIE OpPIraHU3MOB.
IIpen3aponsiieBoe pasButhe. I'ameroreHes y >KMBOTHBIX. IloJIOBBIE JKe€3blI.
OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK. OIJIOZOTBOPEHHWE MW SMOpPHOHAIBHOE PAa3BUTHE >KUBOTHBIX.
Crioco0bl OIII0I0TBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes.
WupuBuayanbHOe pa3BUTHE OpraHW3MOB (oHTOreHe3). Craaum sMOpuoreHesa
JKUBOTHBIX (Ha mpuMepe Jarymku). Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
poOIeHUsT MIICKOTIUTAIOMNX. 3apOJbIIIeBbIe JTUCTKU (TacTpylsimus). 3aKiaaKa
OpraHoOB M TKaHEH W3 3apoJbIIIEBbIX JHMCTKOB. B3aumHoe BiMsHME wYacTeil
pa3BHBaroIlerocs 3apozbilia (3MOpHOHaNIbHAS MHIAYKIMS). 3aKiiajgka IJIaHa
CTPOEHHUS >KMBOTHOTO KaK pEe3yJbTaT HEpPapXUUYECKHX B3aUMOAEUCTBUI I'€HOB.
BrusHre Ha SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (AKTOPOB OKPYIKArOIIEH
cpeabl. Poct n pa3Butue xuBOTHBIX. [locTamOpuonanbubiil nepuos. Ilpsmoe u
Henpsimoe pasButue. PasButme ¢ Meramopdo3oM y OECHO3BOHOYHBIX H
NO3BOHOYHBIX JKUBOTHBIX. buolormyeckoe 3HayeHHE HOPSIMOTO M HEMPSIMOTO
Pa3BUTHS, UX PAacHpOCTpPaHEHHUE B MpHUpone. THMBI pocTa KUBOTHBIX. DaKTOPHI
PETYISALNU POCTa )KUBOTHBIX U yesoBeka. CTaauu MocTaMOpHOHATIBHOTO PA3BUTHUS
y JKUBOTHBIX U 4elioBeKa. [leprnoipl OHTOreHEe3a YesnoBeKa.

PasmHOkeHue u pas3Butue pacteHuil. 'amerodputr u cnopodutr. Meiioz B
JKU3HEHHOM IMKJe pacteHuid. OOpa3zoBaHue crmop B Tpolecce Mekosa.
['ameTorenes y pacteHuil. OIUIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoitHOE OII010TBOpEHHE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue U
pa3BUTHE CEMEHU. MexXaHU3Mbl PETYIISLUN OHTOTeHe3a Y PaCTeHUN U dKUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTH I'CHCTUKH KAK HAYKH. OcHOBHbBIC TEHETHUYSCKHE
MMOHATUS © CHMBOJBLIL. [OMOJOrHMYHEIC XpOMOCOMBI, aJlJICJIbHBIC  T'CHBI,
AJIbTCPHAaTUBHBIC ITPU3HAKHU, ,[[OMI/IHaHTHLIP’I u peHeCCHBHLIﬁ IMMpU3HaK, TOMO3UT0Ta,
TreTepo3uroTa, 4ucTas JIMHUA, FI/I6pI/IZII>I, T'CHOTHII, (1)CHOTI/IH. OCHOBHBIE METO/bI
TCHCTUKU! FH6pHI[0HOFH‘ICCKHI>’I, HHTOHOFHHGCKHﬁ, MOJ'ICKy.]'ISIpHO—FCHeTI/I‘-ICCKI/Iﬁ

3.3

MomnorubpunHoe ckperubanue. IlepBeiii 3akoH MeHens - 3aK0H eAnHO00pa3us
rubpuaoB mnepBoro mnokoneHus. IIpaBuio nomuHupoBaHus. Btopoil 3akoH
MeHgens - 3aKOH pacllEIIeHUs Mpu3HakoB. Llurosnorudyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpelBaHus. [ umnore3a 4ucToThl ramMer.

AHanuzupyolee ckpemuBaHue. [IpoMexyTOUHBI XapakTep HacIeJOBaHMUS.
Pacmennenne npu3HakoB IPU HEMOJIHOM JOMUHUPOBAaHHH.

Jurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHaens - 3aKOH HE3aBHCUMOIO
HaclleJIoBaHUd  TOpu3HakoB.  Lluromormyeckne  OCHOBBI  JAUTHOPUIHOTO
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CKpEIIMBaHHUS.

CueruienHoe HacnenoBaHue npusHakoB. Pabotrer T. Moprana. CuerieHHoe
HacJIeJJOBaHUE T'€HOB, HAPYILICHHUE CIEIUICHUS MEXIy TeHamu. XPOMOCOMHas
TEOpPHs HACJIE/ICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeAesieHUs Iojia. AyTOCOMbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBI M Te€TepOraMeTHbI MOJ. [ eHeTnyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIUICHHBIX C TTOJIOM.
I'enoTun kak uenoctHass cucrema. [lieloTpornvs - MHOKECTBEHHOE JICUCTBUE
refa. MHOXECTBEHHBIM alUiean3M. B3aumonaelicTBHUe HeaIeIbHBEIX TI'€HOB.
KommnementapHocts. Onucras. [lonumepus

3.4

B3aumoneiictBue reHoruna W cpeasl pu  (POPMUPOBAHHHM  (EHOTHIIA.
M3MeHYnBOCTh NMpU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKU. Buapl
WU3MEHYHMBOCTH: HEHACIICCTBEHHAs U HACIIEACTBEHHAS.

MonudukanuonHass  u3MeH4YMBOCTb. Poimb  cpempl B (pOpMHUpPOBaHUM
Moar(pHUKaMOHHOW M3MeHYnBOCTH. Hopma peakiun npu3Haka. BapuannoHHBIH
psan u BapuanuoHHas kpuBas (B. Moranncen). CpoiicTBa MoIu(pUKalMOHHON
WU3MEHYHUBOCTH.

I'enoTununueckass W3MEHUYNBOCTh. (CBOMCTBA TE€HOTUIINYECKOW H3MEHUYMBOCTH.
Bunbl reHoTHIINYECKON M3MEHUYUBOCTU: KOMOMHATUBHASA, MyTallUOHHAS!.
KomOuHaTuBHas H3MEHYMBOCTb. MeHO3 M MOJIOBOH IMpoOLEecC - OCHOBa
KOMOWHATHBHOM HM3MEHYHBOCTH. POITb KOMOMHATHBHOI N3MEHYMBOCTH B CO3/IaHUH
TeHETUYECKOr0 pa3Ho00pa3us B Mpejienax OHOro BUAA.

MyranuonHass W3MEHYUMBOCTb. Buapl MyTanMii: TI€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M MHAYLUPOBaHHbIE MyTalMH. SlnepHele H
nuToIIa3Marnyeckue Myrauuu. Comarnyeckue U MojoBble MyTauuu. [lpuunHbl
BO3HMKHOBEHUs MyTauumid. MyTareHbl M HMX BIUSHHE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTallMOHHOIO Ipoliecca. 3aKOH T'OMOJIOTMYECKHX psJOB B
HacsencTBeHHON m3MeHunBoctu (H.M. BaBuios). BHednepHas usmMeHUnBOCTh U
HACJIEICTBEHHOCTh

3.5

Kapuorun denoBeka. MexayHapoaHass MporpaMmMa HCCIENOBaHUS T€HOMA
yernoBeka.  MeToapl  M3ydeHHMsl [EHETHKM  YeJOBEKAa: TEHEAJOrMYECKUH,
OJIM3HEILOBEIH, IIUTOrCHETHICCKUM, MOMYJISIITUOHHO-CTaTUCTUYECKU M,
MOJIEKYJIIPHO-TEHETUYE CKHM. CoBpeMeHHOE OmpeeIICHUE TeHOTHUMA;
MMOJTHOT€HOMHO€ CEKBEHHPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[TL[P-ananu3a. HacnencrBeHHble 3a001eBaHus yenoBeka. [ eHHbIe U XpOMOCOMHBIE
OoJyie3HM YesoBeKa. bole3HHM ¢ HACIEACTBEHHOW MPEeApacroioKeHHOCTHIO.
3HaueHne MEIUIMHCKONW I'€HETUKH B IPEIOTBPAIICHUH U JICUEHUH T€HETUYECKHUX
3a001eBanui yenoBeka. CTBOIOBEIC KICTKU

3.6

JoMmecTukanust U CeNeKIus. 3apoKIeHUE CENEKIIMH U JIOMECTUKAIMKU. YUYeHue
H.1. BaBunoBa o0 1eHTpax HPOUCXOXKACHUS U MHOTo00pasus KyJIbTYpHBIX
pactenuii. Ponb cemekuuMu B CO3aHUU COPTOB PACTEHUM W MOPOJ JKHUBOTHBIX.
Copt, mopoaa, mrTamMm. 3aKOH TOMOJIOTMYECKHX PSJOB B HAClEICTBEHHOU
n3meHunBoctr H.W. BaBunoBa, ero 3HaueHue 11l CEIEKITMOHHOM PaOOTHI.
Mertoapl  ceneKIMOHHOM paboThl. MckyccTBeHHBIM OTOOp: MaccoBBI U
VHIUBUY ATbHBIH. Irtars! KOMOMHAIIMOHHOMN CeJICKIIHH. HUcneiTanne
MPOU3BOAMUTENCH MO TOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIEHKU
¢deHoTua NIOTOMCTBA ¥ OTOOP 0 F'eHOTUITY ¢ oMol ananuza JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]] CEJICKIIMOHHOW paboThl. PaguaninoHHbIil 1
XUMUYECKHUH MyTareHe3 Kak WCTOYHUK MyTalluid y KYyJIBTYPHBIX (QopMm
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opranu3moB. Vcmonb3oBaHME€ TEHOMHOTO pPENAaKTUPOBAaHUS U METOMOB
pexomOuHaHTHBIX JIHK a71s momydeHust HCXOMHOTO MaTepHaa sl CEIEeKITHH.
[Tonyuenue nonumnonoB. BuyTpuBuaosas rubpunuzanus. bauzkopoactseHHOe
CKpelIUBaHue, Wi HHOpUAWHT. HeponcTBeHHOE CKpeInBaHue, UIH ay TOPHIUHT.
['ereposuc u ero npuunHel. Mcnonb3oBanue rereposuca B cenekiuu. OtaanenHas
rubpuam3anus. [Ipeogonenne Oecruionus MeXBUAOBBIX THOPUAOB. JlocTHKEHUS
CEJIeKI[UN PACTCHHI U KUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3yeMble B OMOTEXHOJIOIHUH, - KIIETOUYHbIE U TKAaHEBBIE KYJIBTYPBI,
MHUKPOOPTaHU3MBI, HMX XapaKTEepUCTHKA. TpaauiuoHHass OMOTEXHOJOTHS:
XJIeOONeUeHne,  MOJIyYe€HHE  KHUCIOMOJIOYHBIX  IMPOAYKTOB,  BHHOJEINHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTMYECKUX TEXHOIOTHIA.
[Ipou3BoncTBo  Oenka, AMUHOKHCIOT W BUTaMMHOB.  MckyccTBeHHOe
OIUIOAOTBOPEHUE. PEKOHCTpPYKIMs SHULEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX.
Merton TpaHcIIIIaHTaLMK A4EP KIETOK.

XpOMOCOMHass M TEHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TeHa ¢
KOHCTpyupoBaHue pexkoMOMHaHTHbIX JIHK. JlocTwkeHuss M NepCrHeKTUBBI
XpOMOCOMHOW W TE€HHOW WHXEHepud. MeaunuHckue OHOTEXHOJIIOTHH.
Hcnonp30BaHUE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/IC OpraHn4ecCKoro Mmupa

4.1

buonornueckoe  pasHoobOpazue  opranuzmMoB.  CoBpeMeHHas  cHCTEeMa
opraHn4deckoro wmwupa. [IpuHIHIBI KiaccupuKaruu opraHu3mMoB. OCHOBHBIC
CHUCTEMaTUYECKHE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI M KUZHENEATCTbHOCTH OIHOKIJIETOYHBIX OPTaHH3MOB.
bakrepun, apxeu, OIHOKIETOYHbIE TPUOBI, OAHOKIETOUYHBIE BOAOPOCIH, IPyrue
poTUCTHI. KoJIOHHANIbHBIE OpraHu3Mbl. J{BUKEHHE OJJHOKJIETOYHBIX OPraHU3MOB:
amebouaHOe, KIYyTUKOBOE, PECHUYHOE. 3allliTa Y OJHOKJIETOYHBIX OPTaHU3MOB.
PaznpaxuMocTh y OTHOKIETOYHBIX OPraHUu3MOB. TaKCHCHI

4.2

MHorokerouHnble pacTeHusi. B3anmMocBa3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO Opranu3mMa. OpraHusM Kak
eauHoe 1enoe. Tkanu pactenuil. TUIIBI paCTUTENBHBIX TKaHEH: 00pa3oBareIbHasl,
MOKPOBHAsA, MPOBOAAIIAS, OCHOBHAs, MexaHWdeckas. OCOOEHHOCTH CTPOCHUS,
(GYHKIMI U pacTioyioKeHusl TKaHEH B OpraHax pacTeHHUM

43

BereraruBHbIe U reHepaTUBHBIE OpraHbl pacTeHui. DYHKIMU OPraHOB U CUCTEM
opraHoB. Kapkac pactenuil. /[BnxeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactun. llomtomenue BOABI, YIIEKHCIOrO ra3a W MUHEPAIbHBIX BEIIECTB
pacrenusiMu. J{pixanue pactenuit. {uddy3us razo yepe3 NOBEPXHOCTh KIETKH.
TpancnopTtHble cucTteMbl pacTeHuil. Bbigenenue y pacrenuid. 3amura y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyma. CpeacrtBa NmacCHMBHOM M XUMUYECKOH
3amuThl. UTOHIIHUIBI.

PasapaxxuMocTs U peryisuus y OpraHusMoB. PasapakuMocTe U peryisuus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA U X 3HAYCHHE

4.5

MHOTOKJIETOUHBIE  JKMBOTHBIE. B3amMoCBSI3p  YacTeifl  MHOTOKJIETOYHOTO
opranusma. TKaHU, OpraHbl U CHUCTEMBbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm Kak enuHoe 1enoe. [omeocras. TkaHu )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEW: SMHUTeNuadbHas, COCIUHUTENIbHAs, MBbIIIEUHAas, HEpBHasl.
OcobeHHOCTH CTpOCHMS, DYHKIIMIA U paCIIONOKEHHS TKAaHEH B OpraHax )KUBOTHBIX
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" 4YCJIOBCKaA

4.6

Opranbl U CUCTEMBbI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB M CUCTEM OpPraHOB.
Omnopa Ttena opraHu3moB. CKeneTbl OAHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi1 1 BHYTpeHHUH cKesieT. CTpOeHUE U THUIIbI COCIUHEHUS
KOCTEH.

JIBM)KeHHMEe MHOTOKJICTOYHBIX JKHMBOTHBIX. IluTaHme >KuBOTHBIX. IluTanme
MMO3BOHOYHBIX KUBOTHBIX. [[pixaHue KuBOTHBIX. KoxkHOe mpixanue. YKabepHoe u
JIETOYHOE JbIXaHHE.

JpixaHve MO3BOHOYHBIX KUBOTHBIX. ODBOJIIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKHX II03BOHOYHBIX JKMBOTHBIX. JlpIXarelnbHas cUCTeMa dejaoBeka. MexaHu3m
BEHTWISALIMMA JIETKUX Y MNOTHI U MJICKONMHUTAIOUIMX. TpaHCIOPT BELIECTB Y
OpraHu3MoB. TpaHCHOPT BEHIECTB y XKUBOTHBIX. KpOBeHOCHas cucrema u ee
opranbl.  KpoBeHocHass ~ cucrema  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIieHUsI. DBOJIONMOHHBIE  YCIOKHEHHS CTPOCHHUS  KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX YXMBOTHBIX. Bhinenenue y opranusmoB. Bwinenenue y
*KUBOTHBIX. CoKkpaTuTenbHble Bakyosd. Opranbl BbieseHus. CBA3b MOJOCTH Tesla
C KPOBEHOCHOM W BBIAEIUTEIBHON CHUCTEMaMU. BplnelieHHEe y MO3BOHOYHBIX
JKUBOTHBIX. 3alIIUTa Y MHOTOKJIETOUHBIX )KUBOTHBIX. [I0OKpOBBI M UX IPOU3BOAHBIE.
PaznpaxuMocTs U perynsiuust y opraHu3smMoB. Pas3ipakuMoCTh y OJTHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3npaxuMocTs W perymsiuss y MHOTIOKJIETOYHBIX
pactenuii. PocToBbIE BEIIECTBA U UX 3HAUYCHHUE.

HepBHast cucrema u peduieKTopHas peryssius Yy MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHast cuctema u ee oTemnbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOSHUSI HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pa3zpaborka amroputmMoB W mporpamm i 3(PQEeKTHBHON (HYHKIMOHATHHON
AHHOTAILINH T€HOMOB, TPaHCKPHUIITOMOB, MIPOTEOMOB, METab0JIOMOB
MHUKPOOPTraHU3MOB, PACTEHUM, J)KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 3J0POBLE

5.1

Opransl ¥ cucTeMbl OPraHoB yenoBeka. OTesbl FOJI0BHOTO MO3ra TO3BOHOYHBIX
KHUBOTHBIX. Pedriexc u pednexropHas nyra. be3ycioBHble U yClI0BHBIE pedIEKCHI.
I'ymopanpHasg peryisauuss W SHIOKPHHHAs CHCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3sl DSHIOOKPMHHOM CHCTEMBI W HMX TOPMOHBL. /JIeficTBHE TOpPMOHOB.
B3aumocBsa3p HepBHOM M 3HIOKPUHHOHN cucTteM. [unoramamo-runodusapHas
cucrema. Pednekc u pednextopHas ayra. besycinoBHble U yCIOBHBIE pedieKch

5.2

3ammra opranu3ma oT OonesHeil. IMMmyHHas cuctema uenoBeka. KieTouHslil u
TYMOpAJIbHBI UMMYHMTET. BpoXIeHHBIM, NpuoOpeTeHHbIH crnenuduueckuii
UMMYHHUTET. Teopusi KJIOHaJIbHO-cenekTuBHOro ummyHnurera (I1. Opmaux, ©.M.
bepner, C. Tonerasa). BocnanurenbHble 0TBETHI OpraHU3MoB. Poiib BpOXKI€HHOTO
UMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUH
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KpoBenocHasi cucrema u ee opranbl. Cepjiie, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru xpoBooOpaiienus. Pabota cepaua u ee perynauus

54

Jpixanue yenoseka. Juddysus razoB uepe3 moBepxXHOCTh KIETKHU. JlpIxaTenbHast
cucreMa  4yeloBeka. JlpIXaTrelbHass IIOBEPXHOCTb. Perymsanus — gpIXaHUs.
JpixarenbHble 00bEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMAa 4YCJIOBCKA. OT}IGJ’ILI MUIICBAPUTCIIBHOTO TpakTa.
HI/II_I_ICBapI/ITCJ'ILHBIC JKCJIC3HhI. BHy'TpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC
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MUIIEBapEHUE

5.6

ITokpoBel U wux mnpousBogHble. Opranbl BbiAgeneHusd. Ilouku. CrpoeHue u
dyHkumonupoBanue HeppoHa. OUIBTpAIMS, CEKPEelrs U 00paTHOE BCAChIBAHUE
KaK MEXaHHU3Mbl pa0OThI OpraHoB BeleneHus. OOpa3oBaHuE MOYH Y YEIOBEKa

5.7

JIBukeHue ueroBeka: MblleuHas cucrteMa. CKeleTHbIe MBIIIIBI U UX padoTa.
CrpoeHue u TUIIBI COSMHEHUST KOCTEH

Teopus sBostonnu. PazBurue xu3Hu Ha 3emiie

6.1

OomoninonHas teopust Y. lapeuHa. [Ipennoceuiky BOSHUKHOBEHUS JapBUHU3MA.
Kuznb u HayuyHas nestenbHocTh Y. JlapBuHa.

JBroxyume cuiel 3Bosonuu BUoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTH
pasMHOXKEHHMsI OpPraHM3MOB, HACJIEJCTBEHHAs HW3MEHUYUBOCTb, Oopbba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBII 0TOOD).

Odopmrnenne cunreruueckoit Teopun 3Bomooruu (CTD). HelitpanbHas Teopus
sBorord. COBpeMEHHas! SBOJIIOLMOHHAS OMOJIOTHs. 3HAYCHHE BOIOIMOHHOM
TEOpHH B (HOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPa

6.2

[Tomynsiums Kak sieMeHTapHas enuHuna 3Boitolud. COBpEeMEHHbIE METO[bI
OLICHKA TEHETUYECKOTO Ppa3HOO0Opasusi W CTPYKTYpHl MOMyIsiui. V3meHneHue
reHooHJa MNOMYJSILMU KakK 3JIEMEHTapHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reaernyeckoro paHoBecust [[x. Xapnu, B. BaiinOepra.

OneMeHTapHbIe (PAKTOPHI (JIBUXKYIIHME CHUIIBI) IBOIIOLMHU. MyTallMOHHBIN MpoLecc.
KoMOunaruBHass M3MEHYMBOCTh. J[peiid) reHOB - ciydaiiHbIe HEHAIPABIICHHBIC
U3MEHEHHUsl 4acToT ajieneil B momymsauusax. D¢dexT ocHoBarens. Murpauuu.
W3onauust nonynsuuil: reorpaguueckas (IIpOCTPAHCTBEHHAs), OMOIOrHYEcKast
(penponyKTUBHAs).

EcrectBennsiii  otO0p - HampaBmsomuii  Qakrop sBomouuu.  Dopmbl
€CTECTBEHHOI0 O0TOOpa: JBWXKYLIMHA, CTaOMIM3UPYIOMIMH, pa3pbIBAIOLIHA
(nu3pynrtuBHbIN). [TonoBoii oTOOp.

[TpucnocoOneHHOCTh ~ OpPraHU3MOB  Kak  pe3ylbTal  MHKPO3BOJIIOLIUU.
Bo3nukHOBeHMe — mpucrnocoOleHuid y  OopraHu3moB.  ApoMopdosbl U
uanoanantauuu. [Ipumepsl npucnocobnenuii y opranuzMoB. OTHOCHUTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum U cTpykrypa. BupooOpa3zoBaHue Kak —pe3yabTaTr
MUKpO3BOIIONMH. M30msmus - kimoueBod (akrop BupooOpasoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUSA: ajionaTpuyecKoe (reorpaduueckoe),
CHUMITaTpUYECKOe  (DKOJIOTHUYECKOE), "MraoBeHHOe" (monmumIOUIM3AIHS,
ruOpuu3anys). JIuTeabHOCTb SBOIIOIMOHHBIX MTPOLECCOB.

MexaHnu3Mbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpasHsl.

Ponp 3BOMIOLIMOHHOI OMONIOTMU B pa3pabOTKe HAyYHBIX METOIOB COXPaHEHHS
O6uopazHooOpa3uss. MUKpPOIBOMIONUS U KOIBOJIOIHUS TMAPA3UTOB U HMX XO3SEB.
MexaHu3Mbl OPMUPOBAHUS YCTOHUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpPHObI
c Hei

6.3

Mertonbl u3ydeHuss Makpo3Boironuu. [lageoHTorornueckue MeToapl M3ydeHUs
sBosronuu. Ilepexonneie GopMbl U (PUIOreHETHUECKUE PAIABI OPraHU3MOB.
buoreorpaduueckue Metonpl n3ydeHus 3Botonuu. CpaBHeHHE QIopsl U (ayHbl
MaTepUKOB M OCTPOBOB. buoreorpadpuueckue odnactu 3emiau. Bunsl-sHaeMUKy U
PEJIUKTHI.
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DOMOpHOJIOTHYECKAE W CPaBHUTEIHLHO-MOP(POJIOTHUECKAE METOIBI HM3yYeHUS
SBOJJIIOLIUH. I'eHeTnyeckne MeXaHHU3MBI SBOJJIOIMU OHTOI'CHE3a M IIOABJICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJIOTWYHBIC  OpraHbl.
Pynumenrapuble  opranbl M araBU3Mbl.  MOJEKYIAPHO-T€HETUYECKUE,
OMOXMMHYECKHE W  MareMaTU4eCKHe  METOIbl  M3YyYEHHUS  SBOJIOLHUHU.
I'omosioruyHbie TEHEL COBpCMeHHLIe MCTOAbI IMOCTPOCHUA q)HHOFeHeTI/I‘-IGCKI/IX
JIepeBbEB. XPOMOCOMHBIE MyTAIlUU ¥ SBOJIOIHSI TCHOMOB.

OO0mue 3akOHOMEpHOCTH (TpaBuiia) HBOJONKU. HeoOpaTMMOCTh IBOIOIHH.
AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLIUN

6.4

HayuHble runoTe3bl IpOMCXOXKAECHUS KU3HU Ha 3emiie. AOMOreHes3 1 aHCIepMusl.
JloHayuyHble TIPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHu3M). l'umoresa
IIOCTOSIHHOTO CaMO3apOKJICHUS KHU3HU U ee onposepkeHue onbitamu @. Penu, JI.
Cnamnannany, JI. Tacrepa. [IporcxoxkaeHue )KU3HA U aCTPOOHOIOTHSL.
OcHOBHBIE 3Tanbl HeopraHudeckoi spomouuu. IlnanerapHast (reonoruyeckas)
ABOJIIOLIMSA. XUMUYECKas BOMIOMS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BELIECTB
u3 Heopranndeckux. OneiT C. Musiepa u I. FOpu. O6pazoBanue moiumMepoB u3
MoHoMmepoB. KoauepBarnas rumnore3a A.M. Omnapuna, rumnore3a HNEPBUYHOTO
oynpona JIxx. Xonzeiina, renerudeckas runoresa [. Memnepa. Pu6osumsr (T. Yek)
u runoresa "mupa PHK" V. 'mnbepra. @opmupoBanie MeMOpaH 1 BOSHUKHOBEHHUE
IPOTOKJIETKH.

Hctopus 3emun U Metoasl ee u3ydeHus. lckomaemple OpraHMyecKue OCTATKH.
['eoxpoHonorus u ee mMeroabl. OTHOCHUTENIbHAS U A0CONIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHonornueckas mKana: S0Hbl, 3pbl, HEPUOJIBI, STOXH.

HavanpHble sTansl opraHuyeckoil sBostonuu. IlosBnenue u 3BosoLUs MEPBBIX
KJIETOK. OBojtonusi Meraboinn3ma. BoO3HHMKHOBEHHE TEPBBIX JKOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEPBbIX Ha 3eMJle COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHUOTHI.

[Tpoucxoxaenue 3sykapuoT (CUMOHMOreHe3). OBOJIOLUOHHOE IPOUCXOXKIACHUE
BUpYcOB. IIpoucxokeHne MHOTIOKJIETOUYHBIX OpraHu3MoB. Bo3HHMKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOLUM BBICHIMX pacTeHUil. OCHOBHBIE apoMOp(O3bI
pacreHnii. Bwixox pacrenuii Ha cymy. llosBiieHHe CIIOPOBBIX pACTEHHU H
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHuM.

OCHOBHBIE 3Talbl SBOJIOLUUU KUBOTHOro Mupa. OCHOBHbIE apoMop(do3bl
KUBOTHBbIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBrie XopaoBbIE KUBOTHBIE. JKU3HD B BOAE. DBOMIONMS T03BOHOYHBIX.
[Ipoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHne MIICKONMUTAIOIINX U
ntun. [lpunnun kimroueBoro apomopgdosza. OcBoeHne OeCrnO3BOHOYHBIMHM U
MO3BOHOYHBIMH JKUBOTHBIMU CYIIH.

Pa3BuTHe xu3HM Ha 3emile 10 dpaM U MEPUOAAM: apXel, MPOTEPO30i, MAIEO30H,
Me3030H, KaifHO30i. OOmias xapakTepucTHKa KJIMMara M TIeoJOrMYecKuX
nporieccoB. [losBieHue 1 paciBeT XapaKTepHbIX OPraHU3MOB. YTiieoOpa3oBaHHeE:
€ro yCJIOBHUS U BIMSIHHE Ha Ta30BbIil cOCTaB aTMOC(EPHI.

MaccoBble BBIMHUPAaHMSI - DKOJIOTMYECKHE KpU3HChl npouuioro. Ilpuumnsl u
CJE/ICTBHSI MacCOBBIX BbIMHUpaHHA. COBPEMEHHBIA 3KOJIOTMYECKHA KPHU3UC, €ro
0COOEHHOCTH

6.5

Pasmenst m 3amaum anTpomnosiornu. Meronsl aHTponosoruu. CraHOBIEHHE
MPEICTaBICHUN O MPOUCXOXKICHUH yenoBeka. COBpeMEeHHbIE HayYHbIe TEOPHUH.
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CxozncTBO 4yenoBeka € JKUBOTHBIMU. CHCTeMaTHUeCKOe IOJOXKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CpPaBHHUTEIBHO-
MOpdoJIoTHIECKHE, AMOPHOJIOTUYECKHE, (hU3MO0TIOTO-OMOXUMHYECKHUE,
nosezneH4Yeckue. OTInMYMs 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAIbHON
CUCTEMBI.

JBuxkyume cuibl ((hakTopbl) aHTpOINOreHe3a: OUOJIIOTUYECKUE, COIHAlIbHBIE.
CooTHotuleHrne ONOJOTHYECKUX U COLMANIBHBIX (PaKTOPOB B aHTPOTIOTEHE3E.
OcHOBHBIE CTaAMM aHTPOIOTEHE3a. ABCTPAJIONUTEKH - JBYHOTUE MPEIKH JIIOAEH.
UYenoBek yMenblil, IEPBbIE U3TOTOBJICHUS Opyauid Tpyaa. YeaoBek NpsiMOXOIAIIHI
U TIePBBIN BBIXO] JIFozIeH 3a peenbl Agpukn. UenoBek reiensoeprekuii - o0mmii
NpEeIOK HeaHJEepTajlbCKOro 4YelloBeKa U ueloBeka pasymHoro. Yenosek
HEaHJIEPTAIbCKUNA KAaK BHUJ JIIOJEH XOJIONHOrO KiuMara. YenoBek pa3syMHbIN
COBPEMEHHOT0 THIMA, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu AQpUKH.

OBOJNIONMUS COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOpP B MOMYJISAIMAIX
yenoBeka. MyTannoHHBIH mpouecc U nonmuMopusm. [lonmynsinuoHHbIe BOJHBI,
npetid renos, murpanus U "3¢dexr ocHoBarens" B MOMYNALUAX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel:  eBporeouaHast
(eBpasuiickasi),  aBCTpaJlo-HErpouaHasi  (PKBaTOpuaibHasg), MOHTOJIOWIHAS
(a3marcko-amepuKkaHckas). Bpems u myTH paccenieHus 4eloBeKa IO IUJIaHETE.
EnunctBo  uenoBedeckux pac. HayuHas HECOCTOSATENBHOCTh — pacusMma.
[TprcnocoOneHHOCTh YeloBeKa K Pa3HbIM YCIOBHSM OKpYKAIOLIEH Cpebl.
Bnusaue reorpaduueckoil cpeapl W apeiida TEHOB Ha MOPQOJIOTHIO U
buznoIorUIo YenoBeKa

7 DKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTHU

7.1 Paznenst u 3agaun skosnoruu. CBs3b 3KOJOTUU C IPYTUMH HayKaMU.
Metonbl skonoruu. IloneBeie HaOmIOmEHUs. ODKCIEPUMEHTHI B JKOJOTHUHU:
npupoAHble U JabopatopHbie. MoaenupoBaHue B OSKOJIOTHU. MOHUTOPUHT
OKpY’KaroIlel Cpe/bl: JOKATbHBIM, PETUOHATBHBIN U TI00AbHBIHI

7.2 Dkonoruyeckue ¢GakTopel U 3aKOHOMEpHOCTH WX JAeiictBus. Knaccudukanus

IKOJIOTMYECKUX (HaKTOpOB: aOMOTHUECKHE, OHOTHYECKUE, aHTPOIOTEHHBIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IIpasuio
munumyma (K. openrens, 0. JIubOux). TonepantHOCTh. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnueckue (akropel. CBeT Kak 3Konoruueckuit axrop. JleficTBue pazHbIX
Y4aCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYTIIIBI PACTCHUM
Y KUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHajbHasi posib cBeTa. DOTONeprHoIn3M.
Temneparypa kak »skosnorndeckuii Qakrop. [leiictBue Temmeparypsl Ha
opranusMmsl. [IONKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocte kak skonornyeckuil ¢akrop. Ilpucmocobnenust pacteHui K
nojJiepkaHuio BogHoro Oananca. Knaccudukaiys pacTeHUH MO OTHOIIEHUIO K
BoJie. [Ipucnoco6nenus >KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEKHMA.

Cpenpl oOMTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YyIIHAs, IOYBEHHa,
IyOMHHas  TOAMOYBEHHAs, BHyTpUOpraHusMeHHas. Dusuko-xumuueckue
0COOEHHOCTU cpei oOuTaHus opraHu3moB. llpucnocoOneHust OpraHu3MoB K
JKU3HH B PA3HBIX CPENaAX.
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buonornueckue putmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOIUYHBIE
putMmbl. [IpucnocoOieHHOCT, OpPraHU3MOB K CE30HHBIM HM3MEHEHMSM YCIOBUH
YKU3HU.

XKuznennsie popmel opranu3mosn. [loHsTre o >xu3HeHHON (Qopme. KuzHeHHBIE
dbopMBl pacTeHUIi: JEepeBbs, KyCTapHUKH, KyCTapHUYKHA, MHOTOJETHHUE TPAaBBHI,
OIHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: TUAPOOHMOHTHI, TEOOMOHTHI,
a’poOnOHTHL. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

Bbuotnueckue ¢axropbl. Buasl OGHOTHUECKHX B3aUMOACHCTBHI: KOHKYPEHLHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, Koomepanus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBusl  (Tonmmueckue, (Gopuueckue, (pabpuyeckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJCHCTBHI [Js CYHIECTBOBAHUS OPraHU3MOB B Cpele
obutanus. [IpuHIMIT KOHKYPEHTHOTO WCKITIOUCHHS

7.3

DKOJIOTUYECKHUE XapaKTepucTUKU momyisiuu. [lomymsauus kak Ouosoruyeckas
cucreMa. Poib HEOTHOPOTHOCTH cpefibl, GU3HUECKUX O0aphepoB U OCOOEHHOCTEH
Ouonoruy BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPBHI MOMYJISIIHIA.
OcHOBHbBIE MOKa3aTeau MOMYJSLHUUA: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas U
10JIOBasi CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIUSI.
Okosioruyeckass CTpykrypa mnonyasiuud. OILIeHKa YHCIEHHOCTH IOIYJISIIUH.
JuHaMuKa NOmyJsiiMM M €€ peryiasiuus. buoTnueckuil moTeHuuan MOMyJsuud.
MognenupoBanue AUMHAMUKM — nomyisinud.  KpuBble pocTa  4YHMCIEHHOCTH
nonyisuuu. Kpusble BbDKMBaHMS. Perynsiuus 4UCIEHHOCTH MOMYJSLUN: POJIb
(akTOpOB, 3aBUCAIIMX U HE 3aBUCALIUX OT INIOTHOCTH. DKOJIOTHYECKUE CTPATETUU
BUJI0B (1- 1 K-cTparerun).

[TonsiTHE 00 HKONOTHYECKOM HUIIEe BUAa. MecTtooOuTanne. MHOTOMepHasi MOZIENb
skosornueckod Humm Jx.M. XaruumHcona. Pa3Mepsl 3KOJOTMYECKOM HHIIU.
[loTeHnmanbHas U pean30BaHHAs HULIH.

Bun xak cucrema nonynsanuil. Apeansl BUIOB. BUbl U X )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TMOBEAEHUS U MUTPALMM KUBOTHBIX. bromornueckue WHBa3uu
qy>KEPOJTHBIX BUJIOB

7.4

CoobmectBa opraHu3moB. buonenoz u ero crpykrypa. CBsi3u MexIy
opraHu3Mamu B OuoIrieHo3e. JKocucTeMa Kak oTKpeitas cuctema (A. k. Tercnn).
@OyHKIMOHATIbHbIE OJIOKHM OPraHU3MOB B 9KOCUCTEME: MTPOIYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpopuueckue ypoBHHU. Tpoduueckue nenu u cetu. AOMOTUUECKUE
610kM 3KkocucTeM. [1ouBbl M MBI B 3KOcUcTeMax. KpyroBopoT BemecTB 1 MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE ITOKa3aTeNIM dKOCUCTEMBI. bruomacca u mpomykuus. ODKOJIOTHYECKHE
MUPAMU/JIBI YUCEIl, OMOMacChl U SHEPTUH.

HamnpasrieHHblE 3aKOHOMEpHBIE CMEHBI COOOIIECTB - cyKieccud. l[lepBuuHble U
BTOPUYHBIE CYKIECCMM W HX MPUYUHBI. AHTPONOTeHHbIE BO3JEHCTBUS Ha
cykueccuu. KimnmakcHoe coobuiectBo. buopaznoobpasue u mojgHoTa KpyroBopoTa
BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbple AKOCHCTEMBI. AHTPOINOIEHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArponeHo3s. Pa3znnuuns Mex1y aHTPOIIOT€HHBIMU U IPUPOJHBIMU DKOCHCTEMAMH.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoskocucteM. ['opozackas ¢iopa u
¢dayna. CuHaHTpOnU3aIMs ropojackoi ¢ayHsl. buonornyeckoe u xo3siiicTBeHHOE
3HaYE€HHE arpodKocHCcTeM U ypOoskocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOZACHCTBHUI OPraHU3MOB B DKOCUCTEMAX.

IlepeHoc 3HepruM M BEUIECTB MEKIY CMEKHBIMU SKOCUCTEMAMU. YCTOMYMBOCTH
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OpPraHU3MOB, TONYJISLMA W SKOCHCTEM B YCJIOBHUSAX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3AEHCTBUI

7.5

buocdepa - oOmemnanerapHas o00o0modka 3eMiiH, TJe CYIICCTBYET WIH
cymecTBoBasia u3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. Obnactu
6uocgeps! u ee cocta. JKuBoe BerecTBo OHocdepsl ¥ ero PyHKIUH.
3aKOHOMEPHOCTH CyliecTBOBaHMS Ounocdepsl. OcobeHHOCTH Onocdepsl Kak
ro6anpHOM 3kocucTeMbl. JlnHaMudeckoe paBHoBecHe B Onocdepe. KpyroBoporst
BEIIECTB U OMOreOXUMHUYEeCKHEe UKIIBI (yIliepoaa, a3oTa). PUTMUYHOCTD sIBIEHUN
B Onocdepe.

3onanbHOCTh OMochepsl. [lonstue o 6umome. OCHOBHBIE OMOMBI CYIIH: TyHAPA,
XBOWHBIC JI€Ca, CMEIIAHHBIE W IIHMPOKOJIUCTBEHHBIC Jieca, CTENH, CaBaHHBHI,
IIyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOPbsl. Kimmar, pacTuTenbHbIN U KUBOTHBIN
MUp OMOMOB CYLIH.

Crpykrypa u (QYHKIMS >KUBBIX CHUCTEM, OIEHKAa MX PECYpCHOrO MOTEHIHana U
ounochepHbIX QyHKIHI

7.6

DKOJIOTHYECKHAE KPU3HUCHI B UX MPUYUHBL Bo3zeiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHue BO3MYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOW CPEIb.
Oxpana BogHBIX pecypcoB. Paspymienne nmouBbl. OXpaHa IMOYBEHHBIX PECYPCOB.
M3MeHeHue Knumara.

AHTpPOIIOr€HHOE BO3/ICHCTBHE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO W XUBOTHOIO MUpa. OCHOBHBIE IPUHLIUIIBI OXPAHBI MPUPOJBI.
Kpacnsie kauru. Oco6o oxpansiemsle npupoHsie Tepputopun (OOIIT).
borannueckue cajpl ¥ 300J0TMYECKUE MTAPKH.

OcCHOBHbIE MPHUHLMIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA U IPHUPOJIBI.
PanyonanbHOoe  NMPUPOAONOIB30BAHUE M COXpaHEHHE  OMOJIOrMYECKOro
pazHoo0paszus 3emiu

4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbl YYEEHOM PABOTHI

Buj yue6Hoii padoThl O0bem B yacax

O0bem yueOHOTO nmpeamera 44

B TOM YHCJIC:

OCHOBHOE cOJIep>KaHHE: 40

— VYpok 34

— JlaBopatopHble 3aHATUSA 4

— IlpakTnueckue 3aHATHS 2

[podeccroHanbHO-OPUEHTHPOBAHHOE COICPIKaHKE (COlIepKAHUE 4

NPUKJIAJHBIX MOAYJIEH):

- Ypok 2

— JlabopaTtopHble 3aHATHS -

— Ilpaktnueckue 3aHATHS 2

CamocrositensHas pabora (Bcero) -

IIpomeskyTounas arrectanus B popme 1uddepeHunajibHOro -

3adyera

55



5. TEMATUYECKOE ILNIAHUPOBAHUE YYEBHOI'O ITPEJIMETA BUOJIOTUSI (BA30BBIil YPOBEHD)

) HaumenoBanue
l']l\jl;l pasienon 1 Tem | OGbem Cojepxanne yueoHOTo MaTepnéma 1 (POPMBI OPTraHU3AIMH JEATENLHOCTH o ;
00yuaoIuxcs CHOBHBIE BH/IbI IEATEIHLHOCTH 00yYaI0MUXCs
yueOHOro 4acos y u AR y u
npeamMera
Tema 1. buosiorusi Kak Hayka.
1.1 | Buonorus B cucreme 2 Ypoxk
Hayk. MeTozbl . 1. | Buonoruss kak Hayka. CBs3b OHONOTMM C  OOIIECTBEHHBIMH, | PAacKpBIBATL COJNEPXKAHHE TEPMHUHOB M MOHATUH: HAy4HOE
HO3HAHMA HKUBOU TEXHUYECKMMU M JPYTMMM E€CTECCTBEHHBIMH HayKamu, (Guiuocopuel, | MUPOBO33pEHUE, HAyyHas KapTHHA MHUpa, HAYYHBIH METO,
HpUPOABIL OTHKOM, O3CTETMKOW u mpaBoM. Pone Guonorud B (DOPMHUPOBAHWM | TMIOTE3a, TEOPUs, METOABI WCCIEIOBAHHA. XapaKTepU30BaTh

COBPEMEHHOW Hay4JHOIl KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HayK.

MeTonpl TO3HAHUS JKUBOW TPHPOIHl (HAaONIONEHWe, SKCICPUMEHT,
OIIMCaHueE, HM3MEpeHue, KIaccu(uKaIus, MOJICITIPOBAHHE,
cratucTHdeckas 00paboTKa JaHHBIX).

JemoHcTpauuu:

Ioptpetst: Y. Hapeun, I'. Mennens, H.K. Konbuos, . Yorcon u O.
Kpuxk.

Tabmauie! 1 cxembl: "MeTobI MO3HAHUS YKUBOM MIPUPOIH".
[Mpaktuyeckas padora N 1. "Mcnonb3oBaHue pa3iIW4HBIX METOJOB MPHU
N3y4YEHUH OMOJIOTHYECKUX 0OBEKTOB".

OMOJIOTHIO KaK HAYKY, €€ MECTO U POJIb CPEIU APYTUX €CTECTBEHHBIX
HayK. [lepeunmcnsare pa3gensl OHWOIOTHHM B COOTBETCTBHE C
o0OBeKTaMH  W3ydeHHWs.  Has3piBaTh  BakKHEHIIME  OTpacid
OmoIorNYecKUX 3HAHUN U 3a1a4H, CTOsIIHE Tepen ononorueit XXI
B. PackpbiBath copeprkaHie TEPMUHOB U MOHITHN: HAYIHBIH METO/,
METOJIbl HCCJIEOBaHMs. XapaKTepU30BaTh OCHOBHBIE METOJbI
MO3HAHUS KUBOW MPHUPOIBI: HAOIOICHHE, SKCIICPUMEHT, OIIHCaHUE,
HU3MEPEHHUE, KIaCCHU(PUKAIKSA, MOJACIUPOBAHUE, CTATHCTHYCCKAs
00paboTKa TaHHBIX

Tema 2. ’)KuBble cucre

MbI 1 UX OpraHm3anus.

2.1

Bbuonornueckue
CHUCTEMBI, IPOLIECCHI
U UX U3yYEHUE

2

Ypok

2. | XKuble cuctembl (OMOCHCTEMBI) Kak NpeAMET H3yYeHUs Owoyoruu. | PackpelBaTh conepkaHHE TEPMHUHOB W TOHATHH: CHCTEMa,
OTnu4ne )XUBBIX CHCTEM OT HEOPTaHHMYECKON TPUPOJIBL. Omoyornveckass CHCTEMa, JJIEMEHTB CHCTEMBI, CTPYKTypa
CpoiicTBa OmocHCTEM H WX pa3HooOpa3me. YPOBHH OpraHU3aliH | OMOCHCTEMBI, CBOWCTBA JKHBBIX CHCTeM, OOMEH BCIIECTB,

OMOCHCTEM: MOJICKYJIAPHBIHM, KICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN,

MOMyJIAIUOHHO-BUIOBOH, ~ JKOCHCTEMHBIN  (OMOTeOoleHOTHYECKHil),
OuochepHbIil.
JemMoHcTpamuu:
Tabmuuer u  cxembl: "OCHOBHBIE TpHU3HAaKM KW3HK", "YPOBHHU

OpTraHM3aIIH KUBOH MPUPOJIHI".
ObopynoBanue: moaenb Moyekysl JJTHK.

Pa3MHOXEHHUE, POCT, Pa3BUTHE, HACICACTBEHHOCTh, H3MCHYUBOCTh,
pa3apakuMOCTh, SHEPT03aBUCHMOCTbD, YPOBHH OPraHU3aIIUH KU3HH
(6buocuctem).  XapakTepu3oBaTh  NPUHIUIBI  OpraHU3AIUH
6I/IOCI/ICTCMZ OTKPBITOCTD, BBICOKasA YHnopsaa04€HHOCTD,
caMOperyJsiuus, uepapXuyHocTh. llepeuncnsaTe yHUBEpcalbHbIE
CBOWCTBA  JKHBOTO: €IMHCTBO XMMHYECKOTO cocTaBa,
pa3gpakuMOCTh, JIBIXKCHHE, TOMEOCTa3, pOCT W pPa3BHUTHE,
HACIICICTBEHHOCTh, H3MEHIHBOCTb, IBONIONHUS (PUCTIOCOOICHUE K
M3MEHSIOMUMCS  yeinoBusM). [IpuBoauTh mpuMepsl OHOCHCTEM
pPa3HOTrO YPOBHS OpPraHHW3allid M CPABHUBATH MPOSBIICHUS CBOICTB
JKUBOTO HAa pasHBIX YpPOBHIX. XapaKTepU30BaTh OCHOBHEIC
MPOLIECCHI, TpOTEeKaromme B OuocucTeMax: OOMEH BEIIeCTB M
NpeBpalleHne IHEPrhH, CaMOBOCIPOHM3BEICHUE, CaMOPEryJIsIHys,
paszsutue. CoOirofarh mpaBmiia OEPEKHOTO OTHOIIEHUS KKHBOU
MIPUPOJIE




Tema 3. XuMHn4ecKknii COCTaB U CTPOEHHE KJIETKH.

31

XUMHUYECKHUI COCTaB
kieTku. Boga n
MUHEPAIBHBIE COJIH.
Benku. CocraB u
CTpOcHHUE OENKOB.
DepMEHTBI —
OHOJIOTHUECKHE
KaTaau3aTophl
VYrneBonpl. JIunuasl
Hyxneunossie
KHucnoTel. ATD
HcTopus u MmeTos
H3yYCHUS KIICTKH.
Knerounas teopus
Knetka xax
LIEJIOCTHAS JKHUBas
cucrema CtpoeHue
J3YKapUOTHYECKOH
KJIETKH

2

Ypoxk
3. | XuMu4yeckui cocTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpOdJieMeHThl, | PackpbiBaTh coiepXaHHEe TEPMUHOB U TIOHSATHUH: DJIEMEHTHI-
MUKpOd3JIeMeHTHI. Bo/ia U MUHepaibHBIE BEIIECTBA. OMOTEHBI, MAaKPOAJIEMCHTBI, MHKPO3JICMEHTHI; MHUHEPAIbHBIC

OyHKIMM BOABI U MHHEPAJbHBIX BellecTB B kieTke. IlonmepkaHue
OCMOTHYECKOTO OajaHca.

Benku. CocrtaB u cTpoeHue OeTKOB. AMHHOKHCIIOTH - MOHOMEPHI OEIIKOB.
HezameHnMble 1 3aMEHHMBIE aMHUHOKHUCIOTEL. AMHUHOKHUCIIOTHBIA COCTAaB.
YPpOBHH CTPYKTYpbl OEIKOBOW MOJEKYNbl (IICpBHUYHAS, BTOPHUHAS,
TpPETHYHAsI ¥ YETBEPTUYHAS CTPYKTYpa). XUMHUIECKNE CBOHCTBA OEIIKOB.
Buonornaeckne QpyHKIINN OSITKOB.

®epmentsl - Ouonormueckue Kartamuzatopbl. CrpoeHue depMmeHrTa:
aKTHBHBIH UEHTp, cyOctpatHas crneuuduynocts. KodepMeHTsI.
Burtamunbl. OTiandus GepMEHTOB OT HEOPIraHUUECKHX KaTalH3aTOPOB.
YrneBoapl: MoHOcaxapuibl (TNIOKO3a, pubo3a ©  Je30Kkcuprbo3a),
Jucaxapubl (caxaposa, JIakTo3a) U MoIHcaxapusl (KpaxMai, TIIHKOTeH,
Lesunosio3a). buonornyeckne QyHKIUM yriieBOAOB.

Jlurmuper:  Tpurmunepuasl, (ocdonunuapl, crepounsl. I 'mapoduibHO-
ruapodoOHbIe cBoiicTBa. bronornueckue ¢yHkuny mnnugoB. CpaBHEHNE
YIJIEBOJIOB, OCIIKOB U JIMMUI0B KaK HICTOYHUKOB YHEPTHH.

HyxneunoBbie xucnotel: JJHK u PHK. Hykneoruasr - MoHOMEpHI
HyKJIeHHOBBIX KucIoT. Ctpoerue u pynkunu JJHK. Ctpoenune u pyHKIHN
PHK. Bunet PHK. AT®: ctpoenue u pyHKINH.

Hutonmorns - Hayka o Kkierke. Kietounas Teopus - mpumep
B3auMOJIeHCTBUS uaed u (akToOB B HAaydyHOM II03HaHUHM. MeTo/bl
H3yYEHHS KIETKH.

Krnerka kak menoctHas »xwuBas cucrema. OOmIMe NPHU3HAKK KIIETOK:
3aMKHyTas HapyxHasi mMemOpaHa, mojiekynsl JJHK kak renernyeckuit
ammapar, CUCTeMa CHHTe3a OeJka.

Tursl KJI€TOK: dyKapHOTHYECKas M IpokaproTHueckas. OcoOeHHOCTH
CTPOEHHSI NPOKAPHOTHYECKON KieTKH. KiteTouHast cTeHKa OakTepHid.
CrpoeHue 3yKaprHoTHIeCKOH KiIeTKH. OCHOBHBIE OTIMYHS PACTUTEIHHON,
YKUBOTHOH ¥ TPUOHOM KIICTKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK - KJIETOYHAs CTEHKA, MNIMKOKAJIUKC,
nx ¢ynkmun. [Imasmatndeckas memOpaHa, ee CBOWCTBAa M (DYHKIHH.
[uromnmasma u ee opraHouasl. OgHOMEMOPAHHBIE OPTAHOUABI KICTKU:
OIIC, ammapar [ombmxu, nu30cOMBL. [10TyaBTOHOMHBIE OPTaHOWIBI
KJIETKH: MHUTOXOHJIPHUH, IUIACTHABL. [IponCXOokKIeHHe MHUTOXOHAPUI M
mwractua. Buael mmactun.  HememOpanHele  OpraHOWIBI  KIICTKH:
puOOCOMBI, KIETOYHBIM IIEHTP, NEHTPUOIH, PECHHYKH, KIYTHKH.
@OyHKINM OPTaHOMIOB KJIETKH. BKiroueHus.

BEIIECTBA, MOJIEKYJIa BOABI KaK JHIIOJb, BOJOPOJHBIE CBSI3H;
ruapoduiIbHbIe ¥ THAPO(GOOHEIE BemecTBa. JloKa3biBaTh €HHCTBO
3JIEMEHTHOTO COCTaBa KaK OJHO U3 CBOMCTB KMBOTO. PactipenemnsTs
XMUMHYECKHE D3JIEMEHTBl 110 TpynmaM B 33aBUCHMOCTH  OT
KOJIMYECTBECHHOTO IIPEACTaBUTEIHCTBA B OpTaHH3ME;
XapaKTepHU30BaTh POJb OTACNBHBIX AJIEMEHTOB. BBIIBIATH CBA3b
MEKIY COCTaBOM, CTPOSHHEM MOJIEKYJIBI XUMHIECKOTO COCMHEHHUS
U ero (yHKIHIMH B KiieTKe PackpbiBaTh coep)KaHue TEPMUHOB U
NOHATUH:  OeNKM, TIOJIUMEPhl, MOHOMEpbI, aMHHOKHUCIIOTHI,
NEeNTHIHAS CBsI3b, TOJIMIENTH], ACHATypauus. XapakTepH3oBaTh
0eJKM Kak KJlacC OpraHM4YeCKHUX COCIMHEHMH; KiaccH(UIHMPOBATh
UX MO0 CTpoeHHIo (TIoOyNsipHble W (GUOPWILUIAPHBIE OEKH),
MEepeuucysiTh M XapakTepu3oBaTh (yHKUUHM OeiakoB PackpbiBaTh
CoJIep’KaHNe TEPMUHOB W HOHSATHI: (epMEHTHI, aKTHBHBIA LIECHTD,
cyOcTpaTHas cienu(puIHOCTh, KOQEepMEHTHI, OCNKH-aKTUBATOPHI U
OCNKU-MHIrMONTOPBl.  YKa3blBaTh  OTIMYHMA  (PEepMEHTOB  OT
HEOPraHMYECKUX KaTanu3aTopoB OOBSACHATH posib (DEPMEHTOB B
(YHKIIMOHUPOBAHUH JKHUBBIX CHCTEM, B HPOMBIIIICHHOCTH, B
MEIUIMHE, B TIOBCEJHEBHONW JKM3HM 4eJOBeKa PacKpbIBaTh
COJICp)KaHWE TEPMHMHOB M TOHSTHIA: YIJIEBOJbI, MOHOCAXapHWJbl,
JMcaxapuibl, TMOJUCAaxXapyibl, TII0K03a, prubo3a, Ie30Kcupubdosa,
caxaposa, JIaKT03a, MaJIbT03a, LEJUII0JIo3a (KJIeT4aTka), Kpaxmarl,
TJIMKOT€H; JINIHIBI, TPUMIIMIEPH b (KUPBI, Macia), hochoaumusl,
crepounbl.  XapakTepu3oBaTh  yIJIEBOJBI,  JIMOHIBI  Kak
KJIaCCOPraHNUYecKUX coenuHeHui. KilaccupuumpoBarh yriaeBoasl U
JUIUABI TI0 CTPOEHHIO; IEPeYnCHsATh (QYHKIUH YTIEBOIOB H

munugoB.  CxeMaTwdyeckd  M300pakaTh  CTPOCHHE  MOJIEKYIT
YIJIEBOJOB, JIMIUIOB PacKphIBaTh COJCpIKAHUE TEPMHHOB H
TTOHSTHIA: JIe30KCUPHOOHYKIEHHOBAS KHCIIOTa (JIHK),

pubonykienHoBas kuciota (PHK), HykneoTnn, momuHyKieoTHIHAS
nens (MOJMHYKIEOTH]), KOMIIEeMEeHTapHOCTh, ¢yHkiuu JIHK
(xpaHeHue H nepegaya HaclIeCTBeHHOW nHpopmanun); Buasl PHK
(uHpOpMaITMOHHAS, TpaHCIIOPTHAS, pubocomalibHas);
aneHosuHTpUdOochar (ATD), MaKpo3pruyeckas CBSI3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHCJIOTHl KaK XHMHYECKHE
COEIMHEHUS M HOCUTENN HaCIeCTBeHHON nHpopmarun. OTMeuaTh
0COOCHHOCTH CTPOEHHMSI MOJIeKYJl HykienHoBbIX kucior (IHK,
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Snpo - peryastopHslii LeHTp kieTku. CTpoeHue spa: siaepHas 000J104Ka,
KapHoIUIa3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JeMoHcTpamnuu:

Ioptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. [neitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Ymnkusnc, P. ®panknun, K.M. bap.
Huarpammsel: "PacmpeneneHne XHMHYECKHX DJIEMEHTOB B HEXHBOMH
npupoze”, "Pacnpenenenue XMMIIECKIX 3JIEMEHTOB B )KHBOH mpupoze”.
Tabmuuer u cxemsr: "[lepronndeckas Tabawa XHMAIECKUX AJIEMEHTOB",
"Crpoenne Moiexynsl Bogbl', "brocunTes 6enka”, "CtpoeHne MOJIEKYJIIBI
Oenka", "Crpoenue ¢epmenta”, "HyknenHosele kucnorsl. JHK",
"Crpoenue Monekyiasl AT®", "CtpoeHue 3ykapuOTHYECKOIl KiIeTKH'",
"CtpoeHue XuBOTHOM kieTku", "CTpoeHue pacTUTEIbHONH KIETKHU'",
"CrpoeHue mnpokapuorndeckoit kierku", "CTpoeHue sapa KieTku',
"Vraepoasr", "Junuaer".

OO0opynoBaHue: CBETOBOM MHKPOCKOI, 000pYyIOBaHHE JUIsl MIPOBEICHUS
HaOTIOICHUH, W3MEpPEeHNH,  IKCIIEPHMEHTOB, MHKpOIIpenapaThl
PacTUTENBHBIX, )KUBOTHBIX U OAaKTEPHAIBHBIX KIETOK.

PHK) u AT®. Cxemarnuecku n3o0paxxaTb CTPOCHHE HYKIJICOTHIOB,
MOJIEKYJT HYKJIEHHOBBIX KucioT, AT®. PackpsIBaTh cojepikaHue
TEPMHHOB M TOHATHH: KJIETKa, LUTOJIOTHS; pacKpbIBaTh
coJlepXaHue TIOJO0XKEHUH KinerouHoi Teopuu. Ilepeuncnats u
XapaKTepU30BaTh  OCHOBHBIE  METOABI  M3Y4YEHUS  KIETKU:
(IpUroTOBIIEHHE CPE30B, OKpAIIMBAHHE, MHKPOCKOIMPOBAHHE,
HEHTpU(YTUPOBaHUE, KyIbTHBUPOBAHME KIETOK W  TKaHEH)
PackpsiBaTh  comepKaHWE TEPMHHOB ¥ MHOHATHIH:  KICTKH
(3ykapuoTHdeckas, MIPOKapHOTHIECKas), IUTa3MaTHIecKast
MeMOpaHa (IUTa3MajeMMa), TIMKOKAJIHKC, TPAHCIOPT BEIIECTB
(maccuBHBIN, aKTUBHBIIM), SHIOUUTO3 ((aronuTo3, NHHOLMTO3),
9K30IIUTO3, KJIETOYHas CTEeHKa, HykineouJ. CpaBHHMBaTh MeEXIY
co00# IYKapHOTHYECKHE HIPOKAPHOTUYECKHE KIIETKH; OTMEYaTh
CXOJICTBO W Pa3IM4Ms B CTPOCHHH KIIETOK OakTepHi, KUBOTHbIX,
pacreHuii u rpudoB PackpbiBaTh cosiepKaHie TEPMUHOB U ITOHSTHH:
LIUTOIJIa3Ma, OpraHounbl, dHAoIIazMaTnueckaicets (JIIC),
anmapaT ['oybKH, TU30COMBI, BaKyOJlb, MUTOXOHAPHH, TTACTHIBI
(XOpOIIACTBI,  XPOMOIUIACTBI,  JICHKOIUIACTBI),  PHOOCOMBI,
MHUKpPOTPYOOUKH, KIJIETOYHBIH WEHTp (LEHTpOcOMa), PECHHUKH,
JKTYTHKH, BKJIIOUEHHS, SAApO, SAEpHas 000I0ouYKa, KapHoIUlasMa,
XpOMaTHH, SIIPBIIIKO, XpoMocoMmbl. OmNHMCHIBaTE  CTPOEHHE
SYKapUOTHYECKOH  KIETKM 10  HW300pakeHMSIM W Ha
MUKpoIIpenaparax; Ki1acCu(uIHpoBaTh OPraHOUbI B 3aBUCUMOCTH
oT ocobeHHOCTEH ux CTpOEHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHbIE, HEeMEMOpPaHHbIE); OMUCHIBATh (PYHKIIMU Ka)KIOT0
OpraHouja B KJIeTKe. XapaKTepH30BaTh KIETOYHOE SAPO KaK MECTO
XpaHeHus, mepegadd (yIBOGHHE XpOMOCOM) U pealu3aluu
(TpaHCKpHUIIINA) HaCJIEICTBEHHOU nHpOpPMALUU KIIETKU.
[TepeuncnsiTe ¥ OMMCHIBATH KOMIIOHEHTHI siApa W UX (QYHKINH;
CxeMaTH4HO W300pakaTh CTPOEHHE PACTUTENBHONW WM KMBOTHOM
ki1eTku. OOBSCHSITH OHOJIOTYEeCKOE 3HAYEHUE TPAHCTIOPTA BEIECTB
B KJIETKE

Tema 4. ' Kuznenesrea

BHOCTDb KJI€TKHA

4.1

ApomaTHueckue
YTJIEBOJIOPOABI

2

Ypok

4.

OOMeH BeIecTB, WIN METa00II3M. ACCUMIIIAIMS (TUTACTHYECKUI 0OMEH)
U TUCCUMWIALNS (PHEPreTHYECKHil OOMEH) - JBE CTOPOHBI €IWHOTO
npouecca MeTabonu3ma. Posb 3aKOHOB COXpaHEHHs BELIECTB U SHEPTUH B
MIOHUMaHUN MeTaboIu3Ma.

Tumer oOMeHa BemiecTB: aBTOTPOQHBIA M rerepoTpodHbId. Poib
(epMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH PHEPTHHU B KIIETKE.

PackpbiBaTh comepikaHne TEPMUHOB U TOHSTHIT: 0OMEH BEIIECTB U
MpeBpauieHue SHEPruu (meTabonmsm), ACCUMMIIALIMS,
MIaCTUYECKU OOMEH, TUCCUMIIALUSA, dHEepreTHYecKuid oOMeH,
¢dorocunTe3,  ¢oromus,  pochopuIMpOBAHHE,  MEPEHOCUUK
MPOTOHOB, XeMocuHTe3. OmNUChBaTh (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIIUE B CBETOBOW M TEMHOBOH (ha3e. BISABIATH MPHYHMHHO-
CJIEICTBEHHBIE CBS3M MEXAY IMOIJIOIIEHUEM COJHEYHON SHEpruu
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®otocunre3. CsertoBast u TemHOBas (asel QorocuHTe3a. Peakunum
¢dorocunTe3a. DPPeKTHBHOCTH (POTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A IS
KHM3HU Ha 3emue. BrusiHue ycnoBuit cpenpl Ha (POTOCHUHTE3 U CIIOCOOBI
MOBBIIIEHUS €r0 NPOIYKTUBHOCTHU Y KYJbTYPHBIX pacTEHUIl.
XemocuHTe3. XeMOCHHTE3UpYIoIIe OakTepur. 3HaYeHHEe XEMOCHHTE3a
JUTS KM3HM Ha 3emiie.

OHepreTrdeckuii oOMeH B KIeTKe. Pacienienne BemecTs, BIICICHAE U
aKKyMYJIMPOBaHHE SHEPTUH B KJIETKE. DTalbl YHEPIreTHUECKOro 0OMeHa.
I'mukonus. bpoxenune u ero Bunbl. KucinopogHoe OKUCIEHUE, WU
KIJICTOYHOE JIBIXaHUE. OxucnuTensHOe ¢dochopmmmpoBanue.
D} deKTUBHOCTL FHEPTETHYCCKOTO OOMCHA.

Peakuun marpuynoro cuHresa. 'enermueckass mHdpopmaums u JHK.
Peanusanus reHetuueckoit nHGopManuy B KieTke. ['eHeTHUeCKui Kol U
ero cBoiictBa. Tpanckpunims - Matpuussiid cuare3 PHK. Tpancmamus -
OuocunTe3 Oenka. Jtansl TpaHcsuuu. KogupoBanue aMHHOKKCIOT. Posb
pubocoMm B OrocuHTe3e Oelka.

Hexnerounsie GOpMBI KH3HH - BUPYCHL. VICTOpHS OTKPBITHS BHPYCOB
(J.. ViBanoBckmif). OCOOCHHOCTH CTPOCHHS W JKU3HCHHBIH ITUKI
BupycoB. bakreprnodarn. bonesun pacteHmii, )KMBOTHBIX M YEJIOBEKA,
BBI3bIBaEMBbIC BUpycamH. Bupyc mmmyHomedunuta ugenoseka (BUY) -
Bo30ymurens CIIM{a. OOpaTHas TpaHCKPHIILINS, peBepTa3a U MHTErpasa.
[MpodmnakTika pacpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUMH.
JemoHcTpanuu:

Ioptpetsi: H.K. Konsrios, JI.W. BanoBckuit, K.A. Tumupszes.
Tabmuuet u cxembl: "Tunel nutanus”, "Metabonusm", "Mutoxonapus",
"Oneprernyeckuir odmen", "Xmnopommact”, "®otocunres", "CrtpoeHue
JHK", "Ctpoenne u QyHkumonupoBanue rena", "CuHre3 Oenka",

"I'enernueckuii  kon", "Bupycw", "Bakrepuodaru", "CrpoeHue wu
»w3HeHHBIN 1K Bupyca CIINa, 6akrepuodara", "Permmkarus JJTHK".
ObopynoBanue: MOJIETU-AIIIIANKALIUNA "V nBoeHue JHK u

tpanckpunmus”, "buocmHTes Oenka", "CrpoeHme KiIeTKH", MOIENb
crpykrypst JJTHK.

xJ0popuioM u cuHTe30M Mojekysl AT®. CpaBHHBATH HCXOAHBIC
BEIIeCTBA, KOHEUHbIE MPOMYKTHI U YCIOBHS NPOTEKAHUS PeaKIUit
CBETOBOI1 M TeMHOBO#1 (pazbl poTocunTesa; CpaBHUBATH (POTOCUHTES
n xeMmocuHTe3. OueHnBaTh 3HaUeHHE (POTOCHHTE3a U XEMOCHHTE3a
g KM3HM Ha 3emie PackpblBaTh copep)kaHHE TEPMUHOB U
MOHATUH: 3HEPreTHYECKHH OOMEH, TIJMKOJIN3, MOJIOYHOKHCIIOE
Opo’keHHe, CHHPTOBOE OpOXKEHHE, OWOJOTHMYECKOE OKHCIICHHE,
KJIETOYHOE AbIXaHUE, AUCCUMIIIINNS, (PepMEHT. XapaKTepH30BaTh
0OMeH BeIIeCTB U MpeBpalleHre YHePTuH (MeTa0oIM3M) Kak OJHO
MX CBOMCTB *MBOTO. [lepedncisiTe 0cCOOEHHOCTH TUIACTHYECKOTO U
SHEPreTUYECKOro oOMeHa B KIIETKE; YCTaHAaBIMBATH B3aWMOCBSI3b
MeXay HUMH. Pasznuyare THOel OOMEHa BEIIECTB B KIETKE:
aBTOTpodHBII M rerepoTpodHbii.  OmuchIBaTH  3Tambl
9HEPreTHUECKOro 0OMeHa (TIOATOTOBUTENBHBIN, OSCKUCIOPOTHBIH,
KUCJIOPOJIHBIN) U CPaBHUBATh MX MEXAy cO00H. XapaKTepu3oBaTh
peaxIMy TIIMKONN3a, OPOXKEHUs, KJIETOUHOI'O JIBIXaHMS; BBIABIATH
MPUYHUHHO-CJICAICTBEHHBIE CBSI3M MEXIY TJIMKOIM30M, KIETOYHBIM
nIeIxaaneM U cuHTe30M MoNeKynTAT®. CpaBHUBaThH 3PPEKTHUBHOCTD
6ecKUCIOPOTHOTO MKHCIIOPOIHOTO 3TaIoB PackpriBaTh
COJICp)KaHWEe TEPMUHOB M TIOHATHI: TeH, TE€HETHYECKHH KO,
MaTpUYHBIA ~ CHHTE3, TPAHCKPHUILMS, TPAHCIANWS, KOMOH,
AQHTUKOJOH, pHOOCOMa, MEHTpajbHAs JOI'Ma, MOJEKYJIApHAs
6uonorus.  OmpenenaTe  CBOHCTBA  I'€HETHYECKOTO  Kofa
(TpUIIIETHOCTS, OJTHO3HAYHOCTb, BBIPOK/IEHHOCTb,
YHHUBEPCAIBHOCTB, HETIePEeKPhIBAEMOCTb, HETIPEPHIBHOCTB).
OmnwuchIBaTh 3Talbl peajgn3aluy HACIEACTBEHHON WHGpOpMaluu B
kieTke. CpaBHHUBATh peakuu MaTpuyHoro cuuatesamonekysn PHK u
Oenmka B KieTke PackpelBaTh cojepikaHHEe TEPMUHOB M IOHSTHIA:
BUpYC, BUPYCOJIOTHS, Karcui, Gakrepuodar, BUpYC
nMMyHonepumura denoBeka (BUY), oOHKOreHHble BHUPYCHI.
XapakTepu3oBaTh BHPYCHl KakK HEKJIECTOYHYIO()OPMY IKHU3HH;
OCOOCHHOCTH  CTPOGHUSI W JKM3HENCSTENbHOCTH  BHPYCOB.
OnuchBaTh  JKU3HEHHBI IMKJI BUPYCOB MMMYHOJEC(HINTA
4elloBeKa; pasnuuaTh Ha pucyHkax BTM ((Bupyc TtabauHOM
Mo3aukn), 6akreprodar, BUU. OG0CHOBBIBATh M COOJIIOIATH MEPHI
npoUIakTUKH  pacmpoOCTpaHEHUs]  BUPYCHBIX  3a0oJieBaHUH
(pecnmpaTopHBIE, JKEITyJAOYHOKHUIICYHBIE, KIICIIEBOH SHIE(aTuT,
BUY-undexmms)

Tema S. PasMHOXkeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

5.1

‘ Ypox
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YKuzHeHHbIN UK 5. | KnerouHslil MK, WIN >KU3HEHHBIN LUK KieTku. VHTepdasa u Muto3. | PackpbiBaTh copepkaHne TEPMHUHOB M MOHSATHH: KJIETOYHBIHN IMKJL,
kieTku. Jlenenue [Mpoueccel, mpotekatomme B wuHTepdasze. Pemnmkanus - peakuus | uHTepdasa, pemyIuIMKalus, XpOMOCOMa, KapHOTHII, TalIOWIHBIH,
KeTkn. MUTO3. marpuynoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH HA0Op | AWIUIOWAHBIA XPOMOCOMHBEIM Ha0Op, XpOMAaTWAbI; MHUTO3 €ro
DopMBI - KapuoTun. JIMIJIOMAHBIA ¥ TalUIOMJHBIA XpOMOCOMHBIE HaOoOpbl. | cramuu: npodasa, meradasa, anadasza, Tenodasza. OnuceBaTh
Pa3MHOKEHHs XpomaTtusl. Huronoruyeckne OCHOBBI Pa3MHOXXEHHUS W | )KM3HEHHBIH LMKJI KIETKH; MEPEeYHCIisTh M XapaKTepH30BaTh
OPTaHH3MOB. WMHIVBHUIYAJIFHOTO PA3BUTHSI OPTaHU3MOB. MEPHOABl KIJIETOYHOTO IMKJA, CPAaBHUBATH HX MEXKAY COOOM.
Meiios. Henenne knetku - muto3. Ctanuu mutosa. [Iponeccsl, mpoucxomsmme Ha | OMUCEIBaTH CTPOEHHE XPOMOCOM, KapHOTHUIIOB OpPTaHM3MOB,
O6pa3soBaHue 1 Pa3HbIX CTaIUsIX MUTO3a. brogorndeckuii CMbICT MUTO3A. CpaBHHMBaTh XPOMOCOMHBIE HaOOpH! KieToK. CpaBHHBATH CTaANU
Pa3sBUTHE MONOBBIX ITporpammupyemasi THOENb KISTKH - AlIOITO3. MHUTO3a. Pa3nuuare Ha MHKpONpenaparax M pPHCYHKax CTaJud
KIIETOK. @opMBl pa3MHOKEHHS OpPTaHM3MOB: Oecriojioe W TMoJoBoe. Bumel | MuTo3a. PackpriBaTh OMonormdeckuii cMbICT MUTO3a PackphiBaTh
0ecroyioro pa3MHOXKEHHsS: JIeJIeHHe HaJBOe, IOYKOBaHHE OJHO U | coJiepKaHHe TEPMHHOB M MOHSTUI: pa3MHOXEHUE, KJIOH, IOJIOBBIE
MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHWE, BET€TATHBHOE pPa3MHOKEHHE. | KJIETKH (raMeThl), SHIeKIeTKa, CIIepMaro30uj, 3Urora, JeJeHHUE
HckyccTBeHHOE  KIIOHMPOBaHME OpPraHM3MOB, €ro 3HauyeHHe JUIsl | HaJBoe, MOYKOBAaHHWE, CIOPYJIALUS, (parMeHTalus, BereTaTUBHOE
CeJIeKIINN. pa3MHOXKEHHE, CEeMEHHOEe pa3MHOXKEHHE, OIbUICHHE, JBOIHOE
[TonoBOE pa3MHOKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO. OIUIOIOTBOPEHUE, TIOJIOBBIC JKENe3bl, CEMEHHUKH, SHYHHKH,
Meito3. Cranuu meiio3a. IIporiecchl, mpoucxoasdmue Ha cTaauax Meio3a. | OIUIOAOTBOpPEeHHE (Hapy»XHOe, BHyTpeHHee). XapaKTepH30BaTh
[ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bronornueckuii cMpIc | OCOOEHHOCTH W 3HaueHHWE OECHoioro M II0JIOBOTO CIIOCOOOB
U 3Ha4YeHHEe Meho3a. pasMHOXEHHUsS. Bplenats BHABI  0OECIONOT0  Pa3sMHOXKCHHS;
I'amerorene3 - mporecc 0Opa3oBaHUS MONOBBIX KJIETOK y JXKMBOTHBIX. | BBUSIBISITH  B3aMMOCBSI3M  Mexny ¢Qopmamm U crmocobamu
[TonoBble keme3pl: CeMEHHUKM M sSMYHHKA. OOpa3oBaHME M Pa3BUTHE | Pa3MHOXKCHMS, W WX OWOJOTMYECKHM 3HadeHHWeM. Bianets
MIOJIOBBIX KJICTOK - TaMeT (CIiepMaTo30H, SHIEKIeTKa) - CIepMaToreHe3 | MpuéMaMn BETETaTHBHOTO PAa3MHOXKEHHS KyJIbTYPHBIX PACTCHUH
n ooreHe3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK U CIEPMATO30HI0B. (Ha mpuMepe KOMHATHBIX). XapaKTepH30BaTh IIOJIOBBIE KIETKH:
SHIEKIJIETKY, CIEPMaTO30H/Ibl; BBISBIISITH OCOOCHHOCTH UXCTPOCHHS
PackpbiBaTh  conlep:kaHM€ TEPMUHOB U IIOHATUI:  MeWo3,
KOHBIOTAIUSI XPOMOCOM, TEPEKPECT (KPOCCHHTOBEP) XPOMOCOM,
raMeTsl. XapakTepH30BaTh MeH03 Kak CIIOCO0 KIETOYHOTOAETICHNUS;
ONUCHIBATH MeEH03 1O CTaAMsM; CpaBHMBaTh CTaJAMU Meio3a W
MuTO3a. PaznuuaTe Ha pUCYHKax CTaJuud MeHO03a; PACKpPHIBaTh
Ouonornyeckoe 3HaueHume Meifoza PackpeiBaTh conepikaHHe
TEPMHHOB ¥ TOHSTHH: TaMETOTeHE3, CIEpMAaTOIeHE3, OOTEHE3,
CIEpPMaTO30MJ, aKpocoMa, SAWIEKIEeTKa, IOJISIPHBIE Telblla.
XapakTepu3oBaTh 0COOCHHOCTH TraMeTOTeHe3a y >KMBOTHBIX M €ro
CTaJMH; TIOJIOBBIE KJIETKHM J>KMBOTHBIX M OIKCBHIBATh HPOLECC HMX

pas3Butusi. CpaBHHBATh CLIEPMATOI€HE3 U OOT'CHES.

5.2 | OmnogoTBOpeHHME. Ypok

HMnnusuyansHoe 6. | Ommonorsopenue. [TapreHoreHes. OnuceIBaTh OILIOZIOTBOPEHHE, OHOJIOTUYECKOE  3HAUEHUE
pasBuTHE WupusuayanbHoe pasBuTve (OHTOreHE3). DMOPHOHAIBLHOE pPA3BUTHE | OIUIOJIOTBOPEHUS PacKpBIBATH COJIEPKAHME TEPMUHOB U MOHSTHIA:
OprafHu3MoB (>MOpuorenes). DTansl 3MOPHOHAIBHOTO pPAa3BUTHA Yy IO3BOHOYHBIX | OHTOTEHE3, OSMOPUOTEHE3, 3UT0Ta, JpoOIeHHe, OIACTOMEPSI,
XKHBOTHBIX: npobiieHue, racTpyJssnus, OpraHoreHes. | MopyJa, O1actysa, 6JacTolenb, racTpyna, Helpyna, OpraHoTreHes;
IMocTamOpuonansHoe pazBuTHe. TUIBI TOCTAIMOPHOHAILHOIO Pa3BUTHS: | 3apOJBIILIEBBHICTUCTKU:  JKTOJEpMa,  Me30JepMa, DSHTOIepMa;
MOCTAMOPHOHATIBHOE PA3BUTHE: IPSIMOE M HENPAMOE (JTMIMHOTHOE);
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npsiMoe, HempsiMoe  (JIMYMHOYHOE). BimsiHne cpensl Ha pa3BUTHE
OpraHu3MOB, (haKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKACHHBIE YPOJICTBA.
Pocrt u passutne pacreHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INU Pa3BHUTHSL.

JeMoHcTpamuu:

Tabmuuer u cxemsl: "®opmbl pasMHOXKEHHsT opraHm3moB", "J[BoitHoe
OIUTIOJOTBOPEHHE Y IIBETKOBEIX pacTeHui", "BereraTuBHOE pa3MHOXKECHIE
pactenuit”, "[lenenue kietku Oakrepuit”, "CTpoeHHE TTOIOBBIX KIETOK",
"Crpoerne xpomocombl", "Kimerounsri mukn", "Perumkamms JHK",
"Muro3", "Meiioz", "[Ipsmoe u Hempsimoe paszputue", "l'ameToreHes y
MJICKOMTMTAONIUX U YesoBeka", "OCHOBHBIC CTa MK OHTOreHe3a".
OO0opynoBaHue: MHUKpPOCKON, MHKponpenapaTtsl "CrepMaTo30ubl
Miexkonuratomero”, "Sinexnerka miaexonutaromero”, "Kapuokuses B
KJIETKaX KOpelIka Jyka', MarHuTHas Mojelb-anmuukanus "Jlenenue
knerku", mozens JIHK, Mozxens Merada3Hoit XpoMOCOMBI.

MCTaMOp(i)O?), Meracriopa, MHUKpPOCIIOpa, TIIbUIBLIEBOC  3€pPHO,
CIICpMUU, 3apOL[LIHIeBLIﬁ MCIIOK, JIBOMHOE OIIOAOTBOPECHUE.
Onpe;[enaTL 9Tallbl 3M6pI/IOHaHLHOFO pa3BUTUA XOpPAOBBIX Ha
CXeMax M Ipcrnaparax U OMUCBIBATH MPOLCCChI, MPOUCXOAAIINEC HA
KaXXI0M OTaIllc. CpaBHI/IBaTL NEepuoabl OHTOTCHE3a; MPAMOC U

HempsMOe  (JTMYMHOYHOE)  MOCTAIMOPHOHAIBHOE  pa3BUTHE,
3apOJBINIM  YeNIOBEKA W JPYIHX  XOPIOBBIX.  OOBICHATH
Omomorn4yeckoe  3HaYCHWE  Pa3BUTHA € MeTaMop(ho30M;
OTpULIATENFHOE  BIHMSHHE QIKOTONS, HUKOTHHA W  IPYIUX

TEpPaTOTEHHBIX (PAKTOPOB Ha pAa3BUTHE 3apofpIlla dYeJIOBEKa.
OnuceiBaTh MPOILECC IBOMHOIO OIUIOAOTBOPEHHUSI Y IIBETKOBBIX
pacTeHui

Tema 6. HaciieacTBeHH

OCTb U

U3MEHYUBOCTH OPraHU3MoOB.

6.1

I'eneTuka — Hayka o
HAaCJIEICTBEHHOCTH
M U3MEHYUBOCTH.
3aKOHOMEPHOCTH
HacJIeJOBaHM
MIPU3HAKOB.
MoHorubpumHOe
CKpelIMBaHue.
Jurubpunxoe
CKpelIrBaHue.
3aK0HHE3aBUCHMOT0
HacJie JOBaHMS
MIPHU3HAKOB.
CuermieHHOE
HacJIeJOBaHKE
MIPU3HAKOB.

2

VYpok

7.

[penmer w 3amaunm rTeHeTWkd. VcTropus pa3BUTHA TEHETHKH. Poib
LUTOJIOTUN U YMOPHOJIOTHH B CTAHOBJICHUN TCHETHKH. BKIax poccuiftckux
U 3apyOeXHBIX YYCHBIX B pAa3BUTHE TEHETHKH. METOIBl TCHETHUKH
(rubpumonoruyecKuii, LIUTOTEHETUYECKUH, MOJIEKYJISIPHO-
reHeruueckuif). OCHOBHBIE T€HETHYECKHE MOHATHA. | eHeTmueckas
CHUMBOJIHKA, UCTIONb3yeMast B CXeMaxX CKPEIUBaHUI.
3aKOHOMEPHOCTH  HACIEJOBaHHUS  IIPU3HAKOB,
Mengaenem. MOHOTHOPUAHOE CKpelIMBaHUE. 3aKOH eIUHOO0Opa3us
ruOpuIOB mepBoro mokoseHus. [IpaBuio IOMUHHMpOBaHUS. 3aKOH
paciiernieHus Ipu3HaKoB. [ umoTe3a ucToTsl rameT. [loHoe 1 HermomHoe
JOMUHHUPOBAHUE.

JurnOpugHoe CKpeluBaHUE. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHUS
mpu3HaKoB. L[UTOreHeTHYeCKHe OCHOBBI TUTHOPUIHOTO CKPEUIHBAHUS.
AHanmsupyroliee CKpemuBaHHe. VIcronp30BaHHE aHAIM3HUPYIOMIETO
CKpEIIMBaHMUs JUIS OIIPEAEIICHUs TeHOTHIIA 0COOH.

CuennieHHOe HacneqoBaHHe Tmpu3HakoB. PabGora T. Moprana mo
CIETNICHHOMY HAaCJIeJJOBaHWIO TeHOB. HapyIeHwe cuerieHns TeHOB B
pe3yibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHIecKe KapThl.
lenetnka moma. XpOMOCOMHOE OmpeselieHHe TMojia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U IeTepOraMeTHbIE OpPraHU3MBIL.
HacnenoBanue npu3HaKoOB, CIEINIEHHBIX C ITOJIOM.

W3menunBocTh.  BuApl  M3MEHUMBOCTH:  HEHACHEJICTBEHHAas U
HacjeACTBeHHas. Ponb cpeabl B HEHAcJEJCTBEHHOW HW3MEHYHBOCTH.

ycTaHOBJeHHble [

PackpeiBaTh copep)kaHWE TEPMHHOB W TOHATHH: T€H, TCHOM,
TEHOTHI, (EHOTHII, XPOMOCOMBI, aJUICIbHBIE TCHBI (AJUIEIH),
TOMO3HMI0Ta, TETepO3Urora, JAOMHHAHTHBII TNpu3HaK (TeH),
perieccuBHBIN Mpu3HaK (TeH), yucTast TuHust, Tnopua. Ilepeuncnsats
U XapaKTepH30BaTh METOIbI THOPUAOJIOTHYECKUH,
IUTOT€HETHYECKHUH, MOJIEKYIIPHOI€HETHYECKUH; JOMHUHAHTHBIE U
pereccuBHBIC MPHU3HAKM PACTeHUH M KUBOTHBIX. [lomb3oBaThes
TEHETHYECKOH TEPMHHOJOIMEHl ¥ CHMBOJHMKOH IS  3aIlicu
TeHOTUIIMYECKHUX CXEM CKpeIIMBaHUS PackpbIBaTh cojaepikaHHe
TePMUHOB M  IOHATHI:  MOHOTHOpPHIHOE  CKpEILIMBaHUE,
(heHOTUTIINYECKUE TPYIIBI, TMOPHIOIOTUYECKHA METOJ, YHCTHIE
JVHUH, JOMUHUPOBaHHE I'eHOB (IIOJHOE, HETIOIHOE), pacIieIUIeH e
B moromctBe. OmnmchiBaTh  METOAWKY  mpoBeneHus [
MeHzeneMONBITOB 10 H3YyYCHUIO HacjeNOBaHMs OJHOM mapbl
MPU3HAKOB Y TOpOXa II0CEBHOTO. PacKpBIBaTh CofeprKaHNe 3aKOHOB
eanHoOoOpa3usi THOPHUIOB TIEPBOIO TOKOJCHHWS H  3aKOHA
pacmerieHns. OOBACHATh THIIOTE3y YUCTOTHI TaMeT. 3alHChIBaTh
CXEMBbl ~ MOHOTHOPHIHOTO  CKpEIlIMBaHMs, OOBSCHATH  €ro
LOUTOJIOTUYECKHE OCHOBBI M peIlaTh TIEHETHYECKUE 3aJaud Ha
MOHOTHOPH/IHOE CKpeIIrBaHue PackprIBaTh cosiepKaHne TEPMUHOB
W TOHATHH: JAWTMOpHIIHOE CKpEIIMBaHWE, aHAIU3UpYIOLIee
ckpemuBanne. OnuceiBaTh ONBITEI . MeHaens Mo H3yYeHHIo

T'CHCTUKHU:
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XapakTepucTHKa MOIU(PHKAIMOHHOW H3MEHYMBOCTH. BapuanvoHHBIN
psa W BapuanuoHHas KpuBasg. Hopma peakuum  IpH3HaKa.
KonuyecTBeHHble M KadeCTBEHHbIC MPU3HAKM M HX HOpMa PEaKIUU.
CaolicTBa MOAN(UKAIIMOHHON N3MEHYHBOCTH.

HacnencreenHas, nim reHOTUIIMYECKas, ©3MEHYMBOCTh. KoMOuHaTHBHAS
M3MEHYHNBOCTh. Melo03 U TOJOBOW IMpoIlecC - OCHOBAa KOMOMHATHBHOMN
M3MEHYHNBOCTH. MyTanlnoHHAs W3MEHUNBOCTh. Kitaccudukanms My Tammii:
TCHHBIE, XPOMOCOMHBIE, T€HOMHBIC. YacToTa M NPUYUHBI MYyTaIHH.
MyTareHnHble (haKTOpBI. 3aKOH TOMOJIOTHYECKHX PSANOB B HACIEACTBCHHON
n3meHunBoctn H.M. BaBunosa.

JeMoHcTpamnuu:

Ioptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepuxkos, H.B.
Tumodees-Pecockuii, H.W. BaBuios.

Tabmunbl u  cxembl: "MOHOrMOpUIHOE CKpEIIMBAHUE M €ro
LIUTOr€HETHUECKAS ocHoBa", "3akoH  pacHIeTIeHUS | €ro
UTOreHeTHYeCKass ocHoBa", "3akoH umcTOThI ramer”, "JlurubpumaHoe
cKpeluBaHue", "utonoruueckue OCHOBBI IUTAOPUIHOTO
ckpemuBanus', "Meios".

Hacle[0BaHUA JBYX I@ap IPU3HAKOB Y TIOpOXa IOCEBHOTO.
PackpeIBaTh cojiep:kaHUE 3aKOHAa HE3aBUCHMOTO HAclleOBaHUS
[pU3HAKOB. I[IpUMEHATP MaTeMAaTHYECKUH pacdyeT ¢ IOMOIIBIO
METO/la IIEPEMHOKECHUSI BEPOSITHOCTEH M 3alMCh C IOMOINBIO
(hEeHOTUTNINYECKUX PaJIKaIOB paclIeIUICHHs TPU3HAKOB Y TOTOMKOB
mo (EHOTUIly W TEHOTHITYy. 3amiCHIBaTh CXEMBI AUTHOPHIHOTO
CKPEIIMBAaHUs, OOBACHATh €r0 IUTOJIOTHYECKUE OCHOBBI MpEIIaTh
TeHeTHYECKHEe 3a7a4i Ha JUTHOpUAHOE CKpelluBanue. PackpbiBaTh
coJlepXaHUe TEPMHUHOB U MOHATHUIL: CLEIJICHHOE HacleloBaHHe
MPU3HAKOB, PEKOMOMHAIINS T€HOB, TCHETHUECKHE KaPTHI XPOMOCOM,
Mopranuzaa. Ha3piBaTb OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOM
TEOpHUH HaclleACTBeHHOCTH T. MopraHa; pacKpbIBaTh COAEp)KaHHUE
paborst T. MopraHa 1o CIEIUICHHOMY HACJICIOBAHHIO T'€HOB H
NPUYMHBI HapyIICHUS CLCIUICHWS MEXIy TI€HaMH. 3allucChIBaTh
CXEMBbI CKpCIIMBAaHUA MPU CUCITIJICHHOM HaCJICJOBaHUU, 06’I)§ICH)ITI)
NPUYUHB  PEKOMOMHAIIMU TEHOB, OMNPEACNATh YUCIO TPy
CIICIUICHHS] TE€HOB; pellaTh T'eHETHYECKHE 3a/addl Ha CLEIICHHOE
HaciefoBaHue PackpbIBaTh COJEpXKAHUE TEPMUHOB M TOHSATHH:
XPOMOCOMHBI ~ HAaOOp, ayTOCOMBI, TIOJOBBIE  XPOMOCOMBI,
TOMOTaMETHBII MOJI, TeTepOraMeTHBIH MOJ, CHEIICHHOE C IT0JIOM
HacjeJOBaHWEe NPH3HAKOB. OOBSICHATH LIUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOTO MEXaHHM3Ma OIpeleNieHUs Mojla y pPa3iIndHbIX

6.2

I'eneTuka moia.

Hacnenosanue
MIPHU3HAKOB,
CLIEINIEHHBIX C
IIOJIOM.

opranu3MoB. CpaBHHBaTh  3aKOHOMEPHOCTH  HACICIOBaHHS
MIPU3HAKOB, CHEIUICHHBIX U HE CIICTICHHBIX C MTOJIOM.

Ypok

8. | 'emermka moma. XpOMOCOMHOE OIpenelieHHe Iona. AyTocoMbl W | PemraTe reHeTmdeckuwe 3aayd Ha HacJeIOBaHHE CICIUICHHBIX C

TIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIE U TETEPOTaMETHBIE OPTaHU3MBI.
HacnenoBanue npu3HaKoB, CIIETUIEHHBIX C MTOJIOM.

W3menunBoCcTh.  BuIbl  M3MEHUMBOCTH:  HEHACJIEJICTBEHHas U
HacjiencTBeHHas. Poib cpenbl B HEHACIEACTBEHHOH W3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHOW H3MEHYMBOCTH. BapuanuoHHBII
paad W BapuauuoHHas KpuBas. Hopma peakuum —mpu3HakKa.
KonnuecTBeHHble M KaueCTBEHHBIE NPU3HAKM M UX HOpMa PEaKIHUU.
CaoiicTBa MOAN(UKAIMOHHON N3MEHYMBOCTH.

Hacrenctennas, wiv reHOTHIIMYECKAs], I3MEHYHBOCTh. KoMOMHaTHBHAS
W3MEHYMBOCTh. Mel03 U TO0JOBOW MpOIecC - OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTallMOHHAS H3MEHUYNBOCTh. Kitaccudukanus MyTanuii:
TeHHBIE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa W TPHUYWUHBI MYTaIlUU.

[10JIOM IIPU3HAKOB PackpbIBaTh cozlepikaHUE TEPMUHOB U ITOHATHI:
HU3MEHUYUBOCTb, HACIEACTBEHHAS U3MEHUYUBOCTh, HEHACJICCTBEHHAs
N3MEHYHNBOCTh, MOJU(DUKAIIMOHHASI N3MEHYMBOCTh, BAPUAIIMOHHBII
psin, BapuaHTa, BapUallMOHHAs KpUBas, NIPU3HAK, HOPMA PEaKIUU,
KOJIMYECTBEHHBIC U KAUECTBEHHBIEC IIPU3HAKY.
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MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKHX PS/IOB B HACIICACTBEHHON
n3meHunBocty H.U. BaBunoga.

JemoHcTpanuu:

Ioptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepuxos, H.B.
Tumodees-Pecorckwuii, H.W. BaBuios.

Tabmumer w  cxemsl:  "B3ammopeiicTBue — aynienbHBIX
"T'eHeTHYECKHE KapThl paCTCHUH, )KUBOTHBIX U YeJIOBeKa',

reHoB",

6.3

M3MeHYHBOCTE.
HenacnencrBenHas
H3MEHYHBOCTb.
Hacnencteennas
H3MEHYHBOCTb.
I'eneTuka uenoBeka

Ypok

9.

BHCﬂIICpHaH HACJICACTBECHHOCTh U UBMCHYHUBOCTb.
I'enermka dJemoBeka. KapI/IOTI/IH yenaoBeka. OCHOBHBIC METOIbI T€HETUKHU

YeJIOBEKA: TIEHEAJOTHMYECKHMH, OJIM3HEIOBBIH, IIMTOT€HETHYECKHUH,
OHOXHMMMYECKUI, MOJICKYISIPHO-TeHETHICCKUH. CoBpeMeHHOE
oTIpe/ieIeHne TECHOTHIIA: ITOJTHOTCHOMHOE CEKBEHHPOBAHUE,

FEHOTUIIMpOBaHUWE, B TOM 4uciae ¢ nomombto [IIP-ananuza.
Hacnencteennbie 3a00icBaHus YeIOBEKa: T'eHHbIC 00JIC3HU, OOJE3HU C
HACJICJICTBEHHON TPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HH.
ComaTtnueckne U TeHepaTUBHbIe MyTanuu. CTBOJOBBIE KJIETKH.
[puHIUIB 310pOBOr0 00pa3a KHU3HU, AUATHOCTUKH, MPOMUIAKTAKA U

JIeYEHUS T€HETUYECKUX 0OJIE3HEI. Meauko-TeHEeTHYECKoe
KOHCYJIbTUPOBaHUE. 3HaueHue MEIUIUHCKOM T€HETHKH B
MIPEeJOTBPALICHUN U JICUCHUH TeHETHYCCKIX 3a00JIeBaHHA YeTIOBEKa.
JemoHcTpauuu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Uersepukos, H.B.
Tumodeer-Pecorckwmii, H.W. BaBuios.

Tabmuuer u cxemsl: "['eHeTnka mona", "3aKOHOMEPHOCTH HACJIEJOBAHUS,
cueruieHHoro ¢ mosnom", "KapuoTumnsl denoBeka W >KUBOTHBIX", "Bumbt
n3MeHunBoctn", "MoaudukanuonHas usMeHuuBocTh", "Hacnemosanue

pesyc-¢akropa", '"I'emetmka  rpynm  kposu", "MyTaunoHHas
HM3MEHYHBOCTH".

O0opynoBanue: MojeIH-anuiMkaiuy "MoHOrHOpuIHOe CKpelirBanue",
"HemonHoe  nOMHUHHpOBaHHE", "luruOpuaHoe  CKpeuuBaHue',

"Ilepexpect xpoMocoM', MHKpPOCKON H MUKporpemnapar "JIpo3zodrmma"
(Hopma, myTaruu (HOPMBI KPBIIREB M OKpacKw Tena), repbapuii "T'opox
MOCEBHON".

KrnaccuduiupoBatb BHIBI HM3MEHYMBOCTH U BBUIBISTH X
Omonornyeckue 0COOEHHOCTH. [epeuncniats CBOMCTBa
MOJU(UKAIMOHHON M3MEHUUBOCTH U OOBSICHATH €€ 3Ha4eHHUEe IS
OpraHusMoB. Pa3nuuaTe KOJIMYECTBEHHbIE M  KAaYECTBEHHBIC
MPHU3HAKY; CTPOUTH BapHAallMOHHBIN PsJl, BAPHALMOHHYIO KPHUBYIO,
BBIUUCIIATh CPEJHEE 3HAUYECHUE MPU3HAKa PacKpeIBaTh coaep:kaHue
TePMHUHOB M  TOHSATHH:  HAclEACTBEHHAas  HM3MEHYHBOCTb,
KOMOMHATHBHAsi W3MEHYHBOCTh, MYTAI[MOHHAas W3MEHYUBOCTS,
MyTaHT,  MyTalUH: TEHHBIE,
HNONUIUIONANSA, AaHEYIJIOWAMA, MyTareHbl. XapaKTepu3oBaTh
HACJIEICTBEHHYIO (GopMyIHpOBaTh  3aKOH
TOMOJIOTHYECKHX PAJOB B HACIeACTBEHHON W3MeHunBocTH H. U.
BaBunoBa 1 OOBACHATH €T0 3HAYCHUEIST OMOJIOTHH M CEJICKIUH.
KnaccugummpoBats MyTalu: TeHHbBIE, XPOMOCOMHBIE, TEHOMHBIE U
NPUBOAMTH  IpuMepbl  MyTamuid.  OOBSCHATH  NMPUYMHBI
BO3HMKHOBEHHS MYTallMH, poiib (PakTOpOB-MyTareHoB. CpaBHUBATH
BUJBl  MyTalui; IIPUYUHBl  HACIEACTBEHHOMN
M3MEHUYUBOCTH, HCTOYHUKM MYTarcHOB B OKpYXKaroled cpene
(xocBeHHO). XapaKTepu30BaTh BHESJEPHYIO HACJIEACTBEHHOCTh U
N3MEHYMBOCTh PackphIBaTh COAEp)kaHHE TEPMHUHOB M TIOHSTHIA:

XPOMOCOMHBIC, TCHOMHBIC;

HN3MCHYHUBOCTD,

BBISABJISATDH

KapuoTHIl Y€JIOBEKaA, III/ITOFCHGTI/I‘IeCKI/Iﬁ MCTOM, TreHeaIoOTHYCCKUM
METOJl, POIOCIOBHBIC, OJM3HENOBBIH METOJ, HACJIEACTBECHHBIE
Gosre3Hu: (MOHOTEHHBIE, c HacJIeJICTBEHHOH
HPEePACHONOKEHHOCThIO, XPOMOCOMHBIE), MEAUKO-T€HETHIECKOE
KOHCYJbTUpOBaHHE.  [lepedncnsaTb  OCOOEHHOCTHM  W3y4YCHUS
TEHETUKU 4ENIOBEKa; NPUBOAUTH IPHUMEPBl HACIECACTBEHHBIX
0oe3Helt JeloBeKa, XapakTepHU30BaTh METOB! X MPOQUITaKTHKH;
000CHOBEIBAThH 3HA4YCHUC MEIUKO-TCHECTHYCCKOTO
KOHCYJIbTUPOBaHUs. BBIABIATH M CpaBHMBATh MEXIy coOoH
JIOMUHAHTHBIE U PELIECCUBHBIE NMPU3HAKK dyenoBeka. COCTaBIATh U
aHaJIM3UPOBATH POJOCIOBHBIE YEIIOBEKA.
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Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

7.1 | Cenexnus kak Hayka | 2/2/2 | Ypok

u nponece. Metoabt 10. | Cenexuuss Kak Hayka M TpOLECC. 3apoXkJIeHHe CeJeKIMH | | PackpblBaTh COJEpKaHUE TEPMUHOB M TOHATHIL: CENEKLHs, COPT,
B OCTIKEHNA . nomectukanus. Yuenne H.M. BaBunoa o 1E€HTpaX NMPOMCXOXKICHHUS M | MOpOJAa, LITAaMM, JIOMECTHKAIMS, WM OJOMANIHWUBAHHE, EHTPHI
CCJICKIIHI pacTCHIH MHOroo0pasus ~ KyJIbTYPHbIX —pacTeHuii. LICHTPbI NPOMCXOXICHHS | MHOrOOGpasHs U NPOWCXOXKIEHHS KyJIbTYPHBIX pAaCTeHHH U

¥ KUBOTHBIX. N

BHOTeXHOTOMIS KaK JIOMAIIHHUX XKHUBOTHEIX. COPT, IOPO, IITAMM. JKMBOTHBIX, THOpHIM3aLUsl, UCKYCCTBEHHBIH 0TOOp. HaswBath u

oTpacib CoBpeMeHHBIE  METOZIbI COMCKLIAH. Maccosbiit 11 MHAMBHAYAIBHBIA | yapyypat OCHOBHBIE STAMbIPA3BATHA cellekuun. 3maraTs yueHne

omscrEa OTGOPHI B CEJCKMHM PAcCTCHWH M KMBOTHBIX. ONCHKE OKCTEPHEPA. | 1y 11 Banunosao i CHTPaX MPOHCXOIKICHIS KyJIbTyDHbIX PACTCHHI:
p : BIM3KOPOICTBEHHOE ~CKPENIMBAHUE - WMHOPHAMHT. YMCTas JIHHUSL

pas3anyaTh UEHTPHI HA KapTE MHPA, CBA3BIBATBUX MECTOIIOJIOKEHNE
C oyaramMm BO3HHKHOBCHH)I[[peBHeI71HIHX LUBUIN3ALUN. CpaBHI/IBaTL
COopTa KYJbTYPHBIX paCTeHHfI, MOpOJAbI JOMAIIHUX KUBOTHBIX U UX
JAUKUXIIPCAKOB. O1eHUBATD pOJIb CCJIICKIIMM B obecreyeHun

CkpemyBaHMe 4YHCTBIX JHHUH. [eTeposmc, wmm rubpuaHas cuia.
Hepopcreennoe ckpemmBanue - ayToOpuauar. OTnaneHHas THOPUAN3ALNS
U ee ycrnexH. VICKyCCTBEHHbIH MyTareHe3 M HOJIyYeHHE IMOJHUIUIOH]IOB.
JlocTrxeHHs CeJIeKLIUH PACTEHHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

BHOTEXHOIOTHs KaK OTPAC/Ib IPOM3BOACTRA. I'eHHas urkeHepus. Jtamel | TPOJIOBOIBCTBEHHON OesomacHOCTH 4enoBedecTBa  PackpeiBath
cosmanmsa pekomOuHantHO# JIHK ¥ TpaHCTEHHBIX OpraHM3MOB. | COJEPKAHME TEPMHUHOB M MOHATUH: MCKYCCTBEHHBIH 0TGOP,
Knerounass wumxenepus. KieTounble KynbTyphl. MUKPOKIOHANBHOE | MAacCOBBIH  0TOOp,  HHAMBUIYallbHBIE  OTOOp,  BKCTEPBED,
pasMHOXKeHUEe  pacTeHMH.  KioHMpOBaHHE  BBICOKONPOMYKTUBHBIX | OJM3KOPOJICTBEHHOE CKPEUIMBAHUE, YHUCTas JIMHHS, TEeTEPO3HC,
CENTbCKOXO3ANCTBEHHBIX OPraHM3MOB. OJKOJIOTHYECKUE M OITHYECKHME | HEpOACTBEHHOE  CKpEIIMBAHME, HCKYCCTBEHHBIH  MyTarcHes,

npo6remsr. 'MO - reseTHIeckn MOAH(UIMPOBAHHEIC OPTaHH3MBI. nomurutonapl.  CpaBHUBaTh (OPMBI  HCKYCCTBEHHOTO OTOOpa
HemoncTpanuu: (MaccoBOro W  WHIWBUAYATBHOTO), BHUABl  THOpHIU3AINH
Hoptpersi: H.U. Basunos, U.B. Muuypun, I'.JI. Kapneuenko, M.D. (6MM3KOPONCTBEHHOI M OTAANCHHOI), CIOCOObI  IOJTyYeHHs

HBaHoB.
Tabnumer 1 cxeMbl: kapta "LICHTpHI MPOUCXOXKACHUS WU MHOTO00pa3us

call

KynbTypHBIX pacteHuit”, "Ilopomsr nomamHux xuBOTHBIX", "Copra

noyunionnos.  IIpuBonuTh NpuUMEpPHl AOCTHXKEHHUH CEIEKLUU
pacTeHWil M KMBOTHBIX PackpbIBaTh cojepkaHHE TEPMHHOB H

KynbTypHbIX pacteHuit", "OtnmamenHas rubOpugusamus”’, "PaboTs TIOHSITHIL: GrorexHonorHIA, KieTodHast HHKCHCPHA,
aKaZleMHKa M.®. ViBarosa", "Monumionus", "OGpekrp | TCHHASHIDKCHEPHS, KIOHMPOBAHME, TPAHCICHHBIC OPraHU3MBbL,
6uotexnonorun”,  "Knerounsie  KynbTypsl M kinonmposanme", | | MO (renerTuyecky MOZH(UIHMPOBAHHbIE OpraHM3MBbI).
"KOHCTpYHpPOBAHHE ¥ [IEPEHOC TEHOB, XPOMOCOM". XapakTepu3oBaTh OMOTEXHOJOTHIO KakK OTpacib IPOM3BOACTBA,
OO6opymoBaHUe: MYJSDKM IUIOZOB W KOPHEIUIOAOB IHMKUX (OpM H | OCHOBHBIC JOCTHKEHUS OGuoTexHOoI0rUK B obnactu
KYJNBTYpHBIX COPTOB pacTeHHi, repOapuil "CelbCKOXO3SIMCTBEHHBIC | IMPOMBINUIEHHOCTH,  CEJIBCKOTO  XO3SMCTBA M MEAMIUHBEIL.
pacrenus”. [TepeuncisiTe 1 XapaKTEpU30BaTh OCHOBHBIE METO/IBI U JOCTHXKEHHS
JlaGopaTopHble ¥ NPAKTUYECKUE PAOOTHL: OuonnxeHepun. OOCYk)IaTh SKOJOTUIECKUE U ITHUECKUE ACTIEKThI

" e o
Oxkckypeust "OCHOBHBIC METOIBI M JOCTH)KCHHs CEICKIMH PACTCHHMM M | yekoTOpbIX — WCCNEAOBAHMI B OONACTH  GHOTEXHOIOTHH

KMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIMWIO, IUIEMEHHYI0 (depmy, (KIOHHpOBaHHS, HMCKYCCTBEHHOTO OTII0/I0TBOPEHHS,
COPTOMCIBITATENbHBIN y4acTOK, B TEIJIMYHOE XO03SHCTBO, J1a00PaTOPHUIO HATPABIICHHOTO WM3MCHEHHS TEHOMA M COMIAHHS TDAHCTEHHBIX
arpOyHHMBEPCHUTETA WIIM HAYYIHOTO LIEHTpa)". OpraHM3MOB)

HpaKTI/I‘IGCKI/IC 3aHATHA

11. | CocraBuTh M aHATU3 POJOCIOBHBIX YEJIOBEKA.

JlaGopaTopHbIe 3aHATHS
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12.

"M3y4yeHue KaTaJUTHYECKOW aKTHBHOCTH ()epMEHTOB (Ha mpuMepe
aMuIIa3bl WIK KaTajassl)".

"M3y4eHue CTPOEHHMSI KJICTOK PAacTeHWH, >KUBOTHBIX M OaKTepUil Nox
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENnaparax 1 ux onucanue".
"HaGmonenne MHTO3a B KJIETKax KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpompemnapaTax’.

"H3ydeHne CTPOCHNUS TOJIOBBIX KIETOK Ha TOTOBBIX MHKpoOmpenapaTax’.
"U3ydeHne  pe3yabTaTOB  MOHOTHOPHOHOTO W IUTHOPHIHOTO
CKPEIIMBaHUsA Y Ipo30(HIBI Ha TOTOBBIX MUKpOTIpenapaTax".
"Uzydenue MoAn(UKATTHIOHHON W3MEHYHBOCTH,
BapUaIMOHHOTO psijia ¥ BAPHALMOHHOW KPUBOH".

"AHanu3 MyTauui y Apo30Quibl Ha TOTOBBIX MUKpoIIpenaparax".

HOCTPOCHHE

Tema 8. DBoaronnOHHAS OHOJIOTHA.

8.1

DBoJIIOLUS U
METOEI €€
nzydenus. Uctopus
pa3BUTHA
IpeacTaBICHAN 00
3BoIIOIUN. Bu:
KpUTEPUU U
CTPYKTYpa.
[Tonmynsmus kak Kak
aJeMeHTapHas
eJIMHHIIA BUJIA.
JBrxKy1ue cuisl
(3memeHTapHBIE
(dakxTopsI)
SBOJIIOIHH.

2

Ypok

13.

[IpeanocrIkn BOZHUKHOBEHUS SBOIOIMOHHON TEOpUHU. DBOIIOLIUMOHHAS
TEOpHsi M ee MECTO B OHOJIOTHH. BiusiHHE SBOJIOLMOHHON TEOpHH Ha
pa3BUTHE OMOJNIOTUH U APYTHX HAYK.

CBuzerensCcTBa dBOTIONUH. [1aleOHTOIOrHYCCKIE: TOCIIeI0BATEILHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTMYECKON JIETOMHCH, TEPEeXOIHbIe
¢opmel. Broreorpagudeckue: cxoacTBo W pasmmuue ¢ayH u (diop
MaTepUKOB U OCTPOBOB.

OMOPHOIOrHYECKHE: CXOJCTBA U PA3IUUUs dMOPHOHOB Pa3HBIX BHIOB
IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PYIUMEHTAPHBIE OpPTaHbl, MounekynsipHo-
OMOXMMHMYECKHE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0OIMUECKHUX MyTeH Y BCeX OPraHU3MOB.

OpomonuonHas teopuss Y. [Japsuna. [Ipeanochuiku BO3HUKHOBEHMS

aTaBU3MBbI.

JapBuHM3MA. JIBIDKYIIME CHJIBI JBONIONMH BUAOB 10 JlapBUHY
(M30BITOYHOE ~ pa3MHOKEHHWE TMPU  OTPAHUYCHHOCTH  PECYpCOB,
HEOollpeJeliecHHass ~ W3MEHYHMBOCTh, Ooppba 3a  CyIIeCTBOBAaHHE,

€CTEeCTBEHHEIH 0TOOD).

Cuntetndeckas Teopus 3soronuu (CTD) u ee OCHOBHBIE TTOJI0KEHUS.
Muxpossomronys. [Tomynsnns kak eIrnHUIA BUAA U SBOIONNH.
HBwxymue cwibl  ((GakTophl) BBOJIONMHM BUIOB B  IPHPOJE.
MyTanMoHHBIH ~ mpomecc M KOMOMHATHBHAasT ~ M3MEHYMBOCTE.
[TonynsmoHHbIe BOJTHBI U Apeiid TeHoB. M3oms1us u Murparwsi.

PackpriBaTh conmepxaHue€ TEPMHUHOB W TOHSATHUW: 3BOJIIOLMS,
nepexoaHbie HOpMbI, (HUIOTCHETUYCCKUE PSIbI, BHIBI-IHICMHKH,
BUBI-PEIUKTHI, 32KOH 3aPOBIIICBOTO CXOICTBA, OMOTeHETHYCCKHIA
3aKOH, TOMOJIOTHYHBIE M aHAJIOTMYHBIE OPraHbl, PyIMMEHTapHbIE
oprasbl, araBu3Mbl. [lepeyucisTe OCHOBHbBIE 3Tambl pa3BUTHUSA

3BOJ'IIOL[PIOHHOI71 TCOPUHU. XapaKTepI/ISOBaTB CBHUIACTCIBCTBA
9BOJIIOIUH: MMaJICOHTOJOIrN4YCCKUC, 6H0reorpa(1n/1qecmzle,
3M6pI/IOJ'IOFI/I‘IECKI/IC, CpPaBHUTEIILHO AHATOMHYCCKUC,

MOJIEKyJIsIpHOOHOXUMHUYeckne. [IpuBOINTE MPUMEPHI MEPEXOIHbBIX
¢dopM opraHm3MoB, (QHUIOT€HETHUECKHX psamoB. [IpuBoauTh
(OpMYIHPOBKH 3aKOHOB OHOTEHETHYECKOTO U 3apOJIBIIIEBOTO
cxoicTBa PackpblBaTh copepkKaHME TEPMHHOB U IIOHATHUIM:
CHCTEeMaTHKa, €CTECTBEHHbIH M  HWCKYCCTBEHHBIH  0TOOD.
XapakTepu30BaTh OCHOBHBIE HBOJIOLMOHHBIE UAEH, KOHLECHIUH U
TEOPHH; CPAaBHUBATH B3MJIAABI HA B U dBosrormio K. Jlunnes, X.b.
Jlamapka, Y. apBuna. OuenuBaTh Bkiajx JIuHHEs B pa3BUTHE
CHCTEMaTHKH U OOBSCHATH NMPUHIUIBI OWHAPHOM HOMEHKJIATYPHI.
XapakTepu3oBaTh COJEpXKAHUE W 3HAYEHHE HBOJIIOIMOHHOU
kounenuu K. b. Jlamapka. OnieHUBaTh €CTECTBEHHO-HAYYHbIE U
COLIMAIBHO-9)KOHOMHYECKHE MIPEIIOCHIIKI BO3HUKHOBEHUS
sBoMoIMOHHON Teopuu Y. [lapBuna. PackpsIBaThb conepikaHue
3BOMIIOLIMOHHON Teopuu Y. JlapBuHa; CpaBHUBATh HEOIIPEIECIIEHHYIO
U ONpeNIeNIEHHYI0 U3MEHUYUBOCTb, €CTECTBEHHBIN U MCKYCCTBEHHBIN
0160p, popmbI GOPHOBI 32 cymiecTBOBaHHE. OMHMCHIBATD TTOJIOKEHUS
cuHTeTHYeCKOH Teopun 3BoroIuH (CTD) 1 0OBICHITH €€ 3HaUeHUE
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Juist Ouonorun PackpbIBaTh conep’kaHWEe TEPMHHOB W TTOHSTHH:
MHUKpPOSBOJIOLUS, BHJ, KPUTEPUH BHIA, apeas, IOMyJsus,
reHo()OHA, MyTanuy, KOMOMHAIIMM T€HOB. XapaKTepHU30BaTh BH[

KaK OCHOBHYIO CHCTEMaTHYeCKyl0 CIHHHIy M LEJIOCTHYIO
Ouonoruyeckyro  cucreMy.  Bplgenarte  KpuTepuM  Buja
(Mopdorornyeckui, (u3nomOrNUeCcKui, OMOXUMHIYECKHIA,

TCHEeTHYECKUH, JKOJOTWICCKHHA, TeorpapuuecKuil) m TPUMEHATH
KPUTEpUM I ONHUCAHUS KOHKPETHBIX BUIOB. XapaKTepHU30BaTh
HNOMYJIAIUI0 KAaK CTPYKTYPHYIO €IUHMIYy BHIa U OSBOJIOIUH.
OnuchBaTh MOMYJSIIMIO 110 OCHOBHBIM MOKa3aTeNsIM: COCTaB,
CTpyKTypa PackpbIBaTh conepkaHHE TEPMHHOB W TIOHATHH:
KOM6I/IHaTI/IBHaH U3MEHYMBOCTH, MYyTalluu, MyTaHI/IOHHI)Iﬁ mpouecc,
MOMYJIALUOHHBIE BOJHBI, Apel( TEHOB, H3OJSINS, MUTPALHH.
XapakTepu3oBaTh 3JIEMEHTapHbIC (axTopHI SBOJTIOLUH:
MyTaHHOHHLIﬁ mpouecc, KOM6I/IH3TI/IBHaH N3MCHYHNBOCTD,
TMOMYJIAIIMOHHBIC BOJIHEI, ,upei&(b I'C€HOB, WU30JIALMA, MUTpaluA.
YcraHaBnMBaTH MIPUYNHHOCIIEICTBEHHbIE CBSI3U MEXIy
MCXaHU3MOM u pe3ysIbTaToOM HeﬁCTBHH JABMXKYIIUX CHJI
(3:meMeHTapHBIX (PAKTOPORB) IBOJIOIHH.

8.2

EcrectBennbIit
0oTOOp 1 ero GopMEI.
Pe3ynbrarsl
IBOJTIOIIHN:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHI000pa30BaHUE.
Hamnpasnenus u

Iy TH
MaKpO3BOJIIOLUH

Ypok

14.

EcrectBenHblii 0TOOp - Hampapistoumid Qaktop sBomormu. DPopmsl
€CTECTBEHHOTO O0TOOpa.

[TpucnocoOIeHHOCT OPTraHU3MOB KaK pe3yJbTaT dBOJIONHH. [IpuMeps!
IpUcHoco0IeHNH y opraHu3MoB. ApoMop(h 036! ¥ HIHO-aJalTaLNH.

Bun wu BupooOpasoBanme. Kpurepum Buma. OcHoOBHBIE (QOpMBI
BU1000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MakposBomonust. Dopmbl 3BoJIONMU:  (DUIIeTHYECKas, IMBEPreHTHas,
KOHBEPreHTHas1, napaienabHas. HeoOpaTHMOCTh 3BOIIONNY.

[Tpoucxoxnenue oT HeCTIeHAIN3NPOBAHHBIX TIPE/IKOB.
[Iporpeccupytoias crenranu3anus. AJanTUBHAs pagnuarys.
JemMoHcTpamuu:

Hoptpersr: K. Jlunneit, XK.b. Jlamapk, Y. Hapeun, B.O. KoBanesckui,

K.M. Bap, O. I'ekkens, . Mronnep, A.H. Cesepros.

Tabmumer w cxemsl: "Pa3BuTme opraHmdeckoro mmpa Ha 3emie',

"3apoapll MO3BOHOUYHBIX KHUBOTHBIX", "Apxeontepukc", "dopMsl

60prOBI 3a cymectBoBanue", "EctecTBenHbIil 0TOOP", "MHOr000pasue
Al

coptoB pacteHuit", "Muoroo6pasue mopox >xuBoTHBIX", "Ilomymsrmm”,
"MyTtanmuoHHas wu3MeH4YHBOCTH", "Apomopdosws", "Wamoamanranun',

PackpriBaTh conepkaHue TEPMHUHOB MU MOHSATHUNA: €CTECTBEHHBIN
o160p, 60prba 3a cymecTBoBaHKe. ONUCHIBATE MEXaHU3M JEHCTBHS
€CTECTBEHHOTO 0TOOpa. XapakTepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTOopa (ABWXKYLIMH, CTAOMIM3HPYIOUINH, JM3PYNTHUBHBIN) U
CpaBHMBaThb HMX MEXIy co0oil. Xapakrepu3oBarb OoprOy 3a
CyLIECTBOBaHME M  CpaBHUBAaTh e¢ BHIBI  (MEXBHIOBas,
BHYTpPHUBHJIOBasg, Oopbba ¢ HEOIarompusATHBIMH (aKTOpaMH
BHeEIHEH cpensl) PackpriBaTh copepikaHNe TEPMUHOB U MOHSTHIA:
MPUCTIOCOOIEHHOCTD, TOKPOBUTEIHCTBEHHAS M ITPEIOCTEPEraromas
OKpacka, MacKHpOBKa, BHI00Opa3oBaHHe. ONUCHIBATE MEXaHHU3M
BO3HHKHOBEHHS IPUCIOCOOJIEHHH Yy OpraHW3MOB. BBIABIATH 1O
N300paKEHHUsAM, Ha OKMBBIX M (PUKCHPOBAaHHBIX Iperaparax
IPUMEPHI IPUCIIOCOOJIEHHOCTH PACTEHUH 1 )KUBOTHBIX K YCIIOBUSAM
cpensl OOMTaHus, TOKAa3BIBATh OTHOCHUTENBHYIO II€JIECO00Pa3HOCTh
npucriocoOneHnid.  XapakTepu3oBaTh CIOCOOBI U MEXaHU3MBbI
BU/I000pa30BaHus; ONMCHIBATH W CPaBHUBATh OCHOBHBIE (DOPMBI
9KOJIOTHYECKOT0 u reorpaguIecKoro BHI000pa30BaHuUs
PackprIBaTh conmepkaHHe TEPMUHOB M TOHSATHHA: MaKpPOIBOIIOIHS,
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"Oobmas nerenepaums”, "JIBwkymue cuibl sBomouun”, "Kapra-cxema
MapuipyTta mytemectsus Y. [lapBuna", "bopnba 3a cymectBoBaHue",
"I[TpucnocoOIeHHOCTh OpraHu3MoB", "T'eorpaduaeckoe
BrA00OpazoBanue", "IOKOIOTHIECKOE BUA00OpazoBaHme" .
O0opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPAcKH,
Habop TUIOMOB W ceMsaH, KoJureknus "IlpuMmephl  3amIMTHBIX
npucnocoOIeHnit y JKMBOTHBIX", Monenb "OCHOBHBIE HAalpaBICHUSI
spomoruu”, oOBemHas Mojens "CTpoeHWe TOJIOBHOTO — MoO3ra
MIO3BOHOYHBIX".

Buoreorpadnueckass kapra mupa, Komwiekuus "®OpMBI COXPaHHOCTH
HCKOTIaeMBIX XUBOTHBIX M pacTeHuil", Moxens anmmukamms "[lepexpect
xpomocoM", BIaxkHBIE Mpemnapartsl "Pa3BuTtne Hacexomoro", "Pa3Burue
narymkn”, mukpomnpernapar "po3odmira" (Hopma, MyTamuu (GOpMBI
KPBUIBEB M OKPACKHU TEINa).

¢dutoreHe3, OHMOJIOTHYECKUN TMporpecc U perpecc, apomopdos,
UAMOANANTAIlUSI, OOmIasl JereHepanus, aJanTUBHAS paJualivs.
XapakTtepu3oBath (GopMbl IBOJIOUUH. BbUIBIATE apoMopdo3sl u
WAMOANanTall y pacTeHuid W KHUBOTHBbIX. CpaBHUBATH
OMoNIOrMYecKuii mporpecc 1 OMOJIOTUYECKUH perpecc, apoMopdos,
WINO0AANTAIMIO U OOy JAereHepaluio. BeISIBISITE B3aUMOCBS3U
MEXKAy MyTIMH M HANpaBJICHUSIMU OSBOJIONMU y PACTCHUH ©
JKUBOTHBIX

Tema 9. Bo3HuKHOBeHHE M pa3BUTHE "KU3HHU Ha 3eMuie.

9.1 | Ucropus xu3HU Ha 2 Ypok

Semne 1 METOJIHI e 15. | JloHayuHble IpeACTaBICHUS O 3apOXKACHUH XU3HU. HayuHble rUnoTess

¥3yquHﬂ' BO3HUKHOBEHUS KM3HU Ha 3emJie: abuorenes U naHcepMust. XuMuiecKas
HIOTE3bI 9BOMIOIMSL. AOHOTCHHBI  CHHTE3 OPraHMYSCKHUX  BEHICCTB W3
MIPOUCXOKACHUS

HEOPTraHUYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHHE XHMHUYECKON
sBomonuy. HauanpHble 3Tambl OMOMOTMYECKOW 3BoMIONMHU. [ Hmoresa
PHK-mupa. ®@opmupoBanue MeOpaHHBIX CTPYKTYpP W BO3HUKHOBEHHE
npotokneTku. IlepBble kaeTkm W uX 2Bomonus. PopmupoBaHue
OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB.

Pa3ButHe xu3nu Ha 3emiie no 3pam u nepuoaaM. Katapxeil. Apxeiickasa u
npoTtepo3oiickas 3pbl. [laneo3olickas spa U ee neproabl: KeMOpUIHCKHH,
OPJAOBUKCKHI, CUITypUMCKUIA, J€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUMN.

JKM3HH Ha 3emiIe.
OCHOBHBIE 3TaIIBI
SBOJIIOLMH
OpPraHu4YeCKOro
Mupa Ha 3emie,
Pa3BUTHE KHU3HH I10
9paM U MEPUoIaM.

Cospemennas Me3030iicKas 3pa U ee IepHOIbL: TPHACOBHI, FOPCKHUIA, METOBOIA.
chcTeMa KaiiHo30iickas dpa M ee MepHOIBL MaJeOreHOBBINH, HEOTeHOBHIH,
OpTaHMHCCKOro AHTPOTIOTE€HOBEIH.

MHpa. XapaKTepucTHKa KIMMAaTa M TeOJOTMYECKHX IIpPOLeccoB. OCHOBHbIE

9Talbl BOJIOIUU PACTHUTEILHOIO U JKUBOTHOTO Mupa. ApoMopdo3sl y
pacTeHuil ¥ KUBOTHEIX. [TosiBIICHHE, paclBET U BEIMUPAHHE TPYIIIT )KUBBIX
OpraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaskeHue 3BOJIoIHH. OCHOBHBIC
CUCTEeMaTHYECKHE TPYIIBl OPraHU3MOB.

JeMmoHcTpanuu:

IMoptpetsr: @. Penn, JI. [Tactep, A.W. Onapun, C. Mumnnep, I'. FOpn, Y.

JapBuH.

PackpeiBaTh copepkaHMe TEPMHMHOB M IIOHATHI: KpEallMOHU3M,
abuoreHe3, BUTAJIM3M, IAHCHEPMHs, OHOIO33, KOAIepBaThl,
MPOOHOHTEI, CUMOMOTeHe3. XapaKTepU30BaTh METOMABI H3yUYCHUS
ucropudeckoro mnpouuioro 3emin. [lepeduciasiTe OCHOBHBIC 3TalbI
XUMHUUYECKON M OMOJOTHYECKOH BOMIONWU. V3maraTh coaepkaHue
TUIIOT€3 M TEOpUH  BO3HMKHOBEHMs JKM3HM Ha  3emie
(kpeanmoHU3Ma, CaMOIIPOU3BOIBHOTO 3apPOXKACHUS (CIOHTAHHOTO),
na"cnepmun, runore3sl PHK-mupa). OmuceiBats sxcniepumenTsI C.
Mumnepa u I'. IOpu no noiayd4eHuro OpraHM4ecKHX BEILECTB U3
HEOpraHWYecKuX MyTéM aOHOTeHHOro cHHTe3a PackpbIBaTh
coJiepXKaHNe TEPMUHOB M IOHATHI: 30H, 3pa, MEPHoI, apoMop(O3BbI,
HAMOANANTalMi. 3HATh IIOCJIEOBAaTEIILHOCT J0HOB: KaTapxew,
apxei, mporepo3oii, haHepo30i; Ip: apxelckas, IPOTEPO30ICcKas,
rajeo30icKas, Me3030¥cKad, KalHO30MCcKas; [IEPUOJIOB:
KeMOpuiicKuii, OPJIOBUKCKHI, CUIIypUICKUH,  JI€BOHCKUH,
KaMEHHOYTOJIbHBIM, MEePMCKHH, TPHACOBBIM, IOPCKHUH, MENIOBOM,
HaJICOTEHOBBIA ¥ HEOT€HOBBIH, aHTPOIOr€HOBBIN. XapaKTepu30oBaTh
OCHOBHBIE COOBITHS B Pa3BUTHH OPTaHHYECKOTO MHpa IO 3paM H
mepuoaM  TEONIOTHYECKON  WCTOpHMH;  JTambl  Pa3BUTHA
pacTUTENILHOTO M JKMBOTHOTO Mupa. Beyienuts riaBHbIE
apoMopdo3bl pacTeHu M KUBOTHBIX. CpaBHHBATH MEXIY COOOM
MpeACTaBUTeNeH CUCTEMaTHYECKUX TPYIII OPTaHM3MOB, BBISBIATH
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Tabauie!l 1 cxemsl: "Bo3uukHosenue ConHeuHoi cucreMsl”, "Pa3Burue
opranuueckoro mmupa', "PactutenpHas kietka", "JKuBoTHas kierka",
"IIpoxapuoTtndeckas kierka", "CoBpeMeHHas CUCTeMa OPraHHMYECKOro
mupa", "CpaBHeHHE aHATOMUYECKUX UYEpPT CTPOEHUS 4YelloBeKa U
4eNoBEKOOOPa3HbIX 00e3bsH", "OCHOBHBIC MeCTa MaJCOHTOIOTMICCKUX
HaXOJIOK TIPENKOB COBpEMEHHOro uenoBeka', "JlpeBHeWmme moau",
"pesuue moan", "Tlepsrie coBpemeHHbIe Mo, "UenoBeueckue pacs'.
O6opynoBanme: Mymspku — "[lpoucxoxnernne  denmoBeka"  (OIOCTHI
aBCTPAIONHNTEKA, MMTEKAHTPOIIA, HeaHIePTalblla, KPOMaHbOHIA), CIICIKH
WA U300paXCHNSI KAMEHHBIX OPYAHH IEePBOOBITHOTO YelloBeKa (KaMHH-
Yommnepsl, pyOmia, ckpebdiia), TeOXpPOHOIOrHIeCKast TabIHuIa, KOJUICKITUS
"®opMBI COXPAaHHOCTU UCKOMAeMBbIX )KUBOTHBIX M pacTeHHUH".

YEpThl YCIOKHCHUSA U l'IpI/ICHOCO6J'I€HHOCTI/I K YCJIOBUAM KU3HU
PaCKpI)IBaTI) COACpKaHUEC TEPMHUHOB U MOHSATHUI: CHUCTCMAaTHKa,

HCKYCCTBEHHasi M €CTECTBEHHas Kiaccu(ukanus, OnHapHas
HOMCHKJIATYypa, NPUHLIUI HEPApXUIHOCTH. XapaKTepHU30BaATh
COBPEMEHHYI0 CHUCTEMYy OpraHM4eckoro Mupa PackpbIBaTh

COJIep’KaHNE TEPMHHOB M MOHATHI: aHTPOIOJIOTHS, aHTPOIIOTEHES,
genmoBek pasyMHblii (Homo sapiens), mpsiMoxokieHue, BTOpas
CUrHaJbHas cuctema. [lepeuncisTs 3a1aud aHTPOIIOJIOTUH, ITAIbI
CTaHOBJEHUS ¥ pa3BUTHS MPEJCTaBICHUH O MPOUCXOKICHUU
yenoBeka. M3marate OCHOBHbIE NOJoOKeHUs Teopuu Y. JlapBuHa,
KPUTHYECKH  OLCHMWBaTh  HEHAy4YHYI0  HMHPOpPMAIMIO O
MPOUCXOKACHUN YENIOBEKa. 3HaTh CHCTEMAaTHUYECKOE IOJIOKEHUE
Buza Homo sapiens, nepeducisaTs ero Mop¢oIoro-aHaTOMHUIECKHE
MPU3HAKK PA3HOTO YPOBHS (THIIL, KJIacC, OTPSIA U P.).

9.2

OBomonus
YeJI0BeKa
(aHTpOTOTEHE3).
JBrKy1ue cuisl
(paxTopsr)
aHTPOTIOTEHE3A.
OCHOBHBIE CTaHH
SBOJIIOLUH
YeJIoBeKa.
Yenoseueckue pacsl
U MIPUPOJIHBIE
ajlanTanu
YeJI0BeKa.

Ypok

16.

OBomonys  yenoBeka.  AHTpONOJOrMA  Kak  Hayka. Pa3Burtune
MIPEJCTaBICHUNH O MPOUCXOXKACHUH dYeloBeka. MeToabl H3y4eHUs
aHTporioreHe3a. CxoacTBa M paszaMyUs dYelOBEKa U IKUBOTHBIX.
CucTteMaTHueckoe MOJ0KEHHE YelIOoBeKa.

Hewxymue cuiabl  (dakTopbl) aHTpomoreHe3a. HacnencreeHnas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 JKH3HH,
M3TOTOBJIICHHUE OPYIUH TPYIa, MBIIUICHUE, PEUb.

OCHOBHBIE CTaJMd W BETBHU DSBOJIIOLUUH YeJOBEKa: aBCTPAJOIUTEKH,
UYenosek ymenslil, Uenosek npsMoxoasuiuii, YeaoBek HeaHAepTaTIbCKUM,
UenoBek pasymHBI. Haxomkm HCKOMAaeMBIX  OCTAaTKOB, BpeMs
CyIIECTBOBaHMA, 00JACTh PaCIPOCTPaHCHHS, 00BEM TOJIOBHOTO MO3Ta,
00pa3 KU3HH, OPYTHUSL.

YenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachl: E€BPOINECOMHAS
(eBpazwmiickas), HETpO-aBCTpalonHas (IKBATOpUAIbHAS), MOHTOJIOUTHAS
(a3marcko-amepukaHckas). UepThl MPUCIOCOOIEHHOCTH MPEACTABUTEICH
YeJI0BEYECKHX Pac K YCIOBHUAM CYIIECTBOBAaHHUS. EMMHCTBO YeTI0BEYECKUX
pac. Kpurtuka pacusma.

JeMoHcTpanuu:

Hoptpetsr: ®@. Penn, JI. Iacrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabimups! 1 cxemsl: "Bo3nuknosenune Coineunoi cucreMsl", "PasBurue
opranuueckoro mupa', "PacturenpHas kierka"', "JKuBoTHas kierka",
"IIpoxapuoTrndeckas kiuerka", "CoBpeMeHHass CUCTEMa OPraHHMYECKOro
mupa", "CpaBHeHHE aHATOMHUYECKHX UYEPT CTPOCHHUS 4YelOBeKa U
4yesioBekooOpasHbeix 00e3bstH", "OCHOBHBIE MECTa MaJICOHTOJIOTHYECKUX

VYcTaHaBOMBaTh 4YEPTHl CXOACTBA M pa3IMYUil 4YelOBEKa U
JKUBOTHBIX. OOBSICHATH U OIICHUBATh 3HAUEHUE HAYYHBIX 3HAHUH O
MPOUCXOXKACHUH YeII0BEKa AJIsl IOHUMAaHUs MECTa U POJIH YeIOBEKa
B mnpupone PackpelBaTh conaepkaHHE€ TEPMHHOB W IOHATHIA:
(axkTopsl aHTPONOreHe3a, TIPYNIIOBOE COTPYJHUYECTBO, peEYb,
OpyIMiiHas JEATEeNbHOCTh, MOJUMOpPGHU3M. XapaKTepH3oBaTh
IBIDKYIIHE CHITBI ((PaKTOPBI) aHTPOTOTeHe3a: OHOJOTHYECKHE H
COLIMAIBHBIE, CpaBHMBATh MX Mexay coboif PackpeiBaTh
COJIEP’)KAHUE TEPMUHOB M IIOHATUHI: AaBCTPAJIONUTEK, YEIOBEK
YMEIBI, YeNOBEK MPSAMOXOISIIUI, HeaHaepTalel, KpOMaHbOHEIl,
HEOJIUTUYECKast peBoronys, MIepBOOBITHOE HCKYCCTBO.
XapakTepu3oBaTh U CpaBHUBATh MEXIY COOOW OCHOBHBIC CTaJIUU
SBOJIIOLIMM ~ 4YEJIOBEKA:  XPOHOJOIMYECKMHM  BO3pacT,  apean
pacrpocTpaHeHust, 00bEM rOJIOBHOTO MO3ra, 00pa3 KMU3HU U OpY U
Tpyna PackpeiBaTh coxep:KaHHE TEPMUHOB U IOHATHUI: pachl,
pacoreHes, COLMAIAAPBUHU3M, pacusm, MeTucanusl.
XapakTepu3oBaTh U CpaBHHBATh IPEJCTABUTENIEH YEIOBEYECKHX
pac, pacKpbIBaTh IPUUUHBI U MEXAHU3MBI PACOI€HE3a, IEPEUUCIATD
1 TIPUBOJTUTH IIPUMEPHI IIPUCTIOCOOICHHOCTH YEJIOBEKA K YCIIOBHSIM
Cpenbl, TPUMEphl IIPUCIOCOOMTENLHOTO 3HAYCHHS PacoBBIX
npu3HakoB. /loka3eiBaTh eMHCTBO BHAa Homo sapiens, Hay4dHyto
HECOCTOSATENIbHOCTh ~ PACOBBIX  TEOPHUH, HMIEH  COLMAIBHOTO
JlapBUHM3MAa U pacu3Mma
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HaxoJOK MpEeAKOB COBpeMeHHOro denoBeka", "JlpeBHeiiue mroau",
"Ipesuue moau", "IlepBrie coBpeMenHbie moau", "UenoBeueckue pacol'.
O6opynoBanue: Mymspku — "[lpoucxoxneHue — denmoBeka" — (OIOCTBHI
ABCTPAJIONUTEKA, MUTCKAHTPOIIA, HEAHICPTaNIbIa, KPOMaHBOHIIA), CIICTIKH
WA U300paKCHUST KAMCHHBIX OPYAUI MEPBOOBITHOTO YeIOBEKa (KaMHU-
qommepsl, pyonna, ckpebia), TeoOXpoHOIOTHIeCKas TabIHuIa, KOJICKITHS
"®OopMBI COXpaHHOCTH UCKOTIAEMBIX )KUBOTHBIX M PAaCTCHHI".

Tema 10. Opranu3Mbl U OKpPY’KAOIIas cpeaa.

HaxJeOHMUECTBO). AMEHCANN3M, HEHTpaIW3M. 3HaueHHEe OMOTHYECKHUX
B3aUMOJICHCTBUII ISl CYLIECTBOBAHMS OPraHU3MOB B HPUPOJHBIX
coo0LIecTBax.

DKOJIOTHYECKHE XapaKTePUCTHKH NOMyssinui. OCHOBHBIE TOKa3aTeln

10. | DOxonorus kKak 2 Ypox
1 nayka. Cpesibl 17. | Okonorust Kkak Hayka. 3ajaud U pasfensl dKkoynorud. Mertoasl | PackpbsIBaTh copepikaHie TEPMUHOB M IOHSITUIN: SKOJIOTHSL, IOJIEBBIE
OOuTaHms 9KOJIOTUYECKUX  HWCCIEOBaHMH.  DKOJOTMYECKOE  MHPOBO33PEHME | HAOJIOAEHHMS, SKCIEPHUMEHTHI, MOHHUTOPHHI OKPYXKAaIOIIEeH Cpenbl,
E)I;?{J;(;;PSCCKHG COBPEMEHHOTO YEJIOBEKA. MOJICTIMPOBAHNE, 3KOJIOTHUECKOE MHpPOBO33peHue. llepeuncnsirs
Cpenpl  oOWTaHWS ~ OpPraHU3MOB:  BOJHAs, HAa3eMHO-BO3JYIIHAs, | 3a/laud OSKOJOTHMHU, €€ pas3jieNbl W CBS3M C JPYyrUMH HayKaMu.
MIOYBEHHAs, BHYTPUOPraHU3MEHHAs. XapakTepu3oBaTh ~ METOJBl  3KOJIOTMYECKMX  MCCIIEJOBAaHUI
Oxonorndeckue ¢akTopsl. Kiaccuduxamust sxomorndeckux (aktopon: | PackpeiBaTe copepikaHue TEPMHHOB M IOHSATHH: cpena oOWTaHWS,
abmotmyeckne,  OHMOTHYECKHE W aHTpPONOreHHble.  JleHCTBHE | SKOJOTHYECKHE (axTOpHI, OHOTIOTMIECKUH ONITHMYM,
9KOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI. OrpaHMYMBAIOIIUK (MMUTHpYRONMH) (akTop. XapakTepu3oBaTh
JleMOHCTpanuu: YCIOBUSL cpel OOWTaHMS OpraHW3MOB; KIACCH(HUIMPOBATH M
Hoptpetsr: A. I'ymbomsar, K.®. Pynse, 3. ['exkens. XapaKTepu30BaTh  JKoJoTW4Yeckue  (akTopel:  abHOTHYECKHe,
Ta0mume! u cxemsl: kapTa "[Ipupoaubie 30861 3emin", "Cpenbl OOUTaHUS | OMOTHYECKME W aHTpomoreHHsle.  OmmchIBaTH  JeicTBHE
opranm3moB”, "®doronmepuoamuzm", "llomynamuu", "3aKOHOMEPHOCTH | SKOJOTMYECKMX (DAKTOPOB Ha OpraHu3Mbl. XapaKkTephu30BaTh
pOCTa YHCICHHOCTH mOMyJsimu HHpY30pun-tydenskn, "Ilumesbie | 0COOGHHOCTH CTPOSHHS M JKM3HEAEATENHHOCTH pAcTeHHH W
nenu". XKUBOTHBIX Ppa3HBIX cpel obuTaHus PackpelBaTh copaepikaHHe
TEPMUHOB U MOHATHI: a0uoTHYecKue (akTophl, HOTOmEPHOIU3M,
Owonorndyeckue PpUTMBL.  AHAJIM3MPOBAaTh JEHCTBHE  CBETa,
TEMIIEPaTyphl, BIAXHOCTH HAa OPTaHU3MbI M IPUBOAUTH NPHUMEPHI

MIPUCTIOCOOIEHHOCTH OPTraHU3MOB.

10. | Abuotndeckue 2 Ypok
2 baxTophr. 18. | AOuornueckue (bakTopHI: CBET,  TeMIeparypa, BIaXHOCTH. | [IpoBOoaNTH OnoNOrHuecKue HaOmoIeHUS H 0YOPMIIATE PEe3yIbTaThI
buoruueckue @otoneprogm3M.  [IpucmocobieHuss  opraHM3MOB K JACHCTBHUIO | NMPOBENEHHBIX HaOMoaeHHH PackpbiBaTh copepkaHne TEPMHHOB U
giﬁi?ﬁ I;Ill'lecme abuoTtnyecknx (akTopoB. bronormyeckre puTMBI. MOHATHH: OWoTHYEeCKHne (AKTOPBI, XHUIIHUYECTBO, IAPA3UTH3M,
XAPAKTEPHCTHKH Buotndyeckne  daxTopel. Buasl OHOTHUECKHMX  B3aMMOJCHCTBHIl: | KOHKYPEHIIHS, MYTyaJi3M, cumoOno3, KOMMEHCAJIN3M,
BUA 1 MO TSN KOHKYPEHIIUS, XWIIHUYEeCTBO, cuMOno3 m ero ¢opmel. [lapasutusm, | HaxIeOHWYECTBO, KBAapTHPAHCTBO, AaMEHCATW3M, HEHTpain3M.
Koomepanus, MyTyalu3M, KOMMEHCaIU3M (KBapTHpaHCTBO, | XapaKTepu30BaTh OnoTuueckue (akTopsI u BUJIBI

B3aMMOOTHOIIIEHUH MeXIy OpraHM3MaMH; IMPHUBOAWTH IPUMEPHI
B3aMMHON HPUCTIOCOOIEHHOCTH OpraHn3MOB. CpaBHUBATH MEXIY
co0oif  BHIBI OMOTHYECKMX  B3aMMOJECHCTBMH  OpraHM3MOB
PackpeiBaTh cojepxaHue TEPMHHOB M TOHSATHHA: MOMYJISIMS,
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MOMYJISIUM: YUCJIEHHOCTb, IJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTD,
NPUPOCT, Murpanus. JIuHamMuKa YUCICHHOCTH MOMYJSIUH U ee
PETYIISAIIHSL.

JemoHcTpauuu:

Ioptpetsr: A. 'ymoompar, K.®. Pynbe, 3. ['ekkens.

Tabmmmer u cxemsl: kapta "[Ipupognsie 30851 3emmm", "Cpensl 0OUTaHUSA
opraam3MoB", "®oromepuoamsm", "llomymamun", "3aKOHOMEPHOCTH
pocTa 4MCIEHHOCTH momyisiun uHpy3opuu-tydenskn”, "[lumessie
nenu".

YHCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,
MUrpanys, JMHAMUAKa YHCICHHOCTH HOMYJSIIHH. XapaKTepu3oBaTh
OCHOBHBIC IOKa3aTEIH M 3KOJIOTHYECKYIO CTPYKTYpY INOIYJISIINY;
OTMCHIBATH MEXAHM3MBbI PETYJIALNH YUCICHHOCTH HOMYIISALUH

Tema 11. Coo011ecTBa

H IKOJOIrH4Y€¢CKHEe CUCTEMBbI.

11.
1

CoobrecTBa
OpraHH3MOB.
DKOCHCTEMBI U
3aKOHOMEPHOCTH UX
CYIIIECTBOBAHHS.
[Ipuponusie
9KOCHCTEMBI.
AHTpPOIIOT€HHBIE
9KOCHCTEMBI.
Buocdepa —
rio0anbHas
9KOCHCTEMA 3eMIIH.
3aKOHOMEpHOCTH
CYLIECTBOBAHUS
ouocdeps.
UenoseuecTBo B
ouocdepe 3emin.
CocyIiecTBOBaHHE
TIPUPOIBI 1
4eIoBEeYeCTBA.

4/2/2

19.

Co00111eCTBO OPraHU3MOB - 0uoIeH03. CTPYKTYphI OHOLICHO3a: BUIOBAS,
MpOCTpaHCTBEHHAs, Tpoduueckas (muiiesas). Buasl-qomunantel. CBsi3u
B OWoOIICHO3E.

Dkosyorudyeckue cucteMbl (9kocuctemsl). [lonsitne 00 skocucreme u
OuoreoleHo3e. OYHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI:
MIPOAYICHTHI, KOHCYMEHTHI, PEeOyIeHTE. KpyroBopoT BEmIECTB U MOTOK
SHEPIuU B 3KOocHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH SKOCHCTEMEI.
[Tumessle nenu U cetd. OCHOBHBIE MOKa3aTeNN YKOCUCTEMBI: OHoMacca,
MPOAYKIMS. OKOJOTHUECKHE MUPAMHUIBL: MPOTYKIHMH, YHCICHHOCTH,
Oouomaccel. CBOWCTBA DKOCHCTEM: YCTOWYHBOCTb, CaMOPETYILAIHS,
pa3Buthe. Cykueccus.

[Ipuponnble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. OJKOocHUcTeMa
XBOWHOTO WM ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE 3KOCHCTEMBL. ATPO3KOCHUCTEMBL. Y POO3KOCUCTEMBI.
buonornueckoe U XO34HCTBEHHOE 3HAUYEHUE Aarpo3KOCUCTEM U
ypOo3KOCHCTEM.

PackpeiBaTh cofepkaHWE TEPMHUHOB U TIOHATHI: OHOIIEHO3,
9KOCHCTEMa, OWOTreOleHO3, BHUIBI-IOMHUHAHTHI, JKOJIOTHYECKas
HuIa. XapakTepu30BaTh OHOLEHO3 (COOOIIECTBO), €r0 BUAOBYIO,
MPOCTPAHCTBEHHYIO M TPOMUUECKYIO CTPYKTYphl. OOBSCHATH POIb
KOMITOHEHTOB OHOIICHO3a B TOAAEPKAaHWH €ro CTPYKTypHl H

CYLIECTBOBaHMS HA OmpenenéHHol Tepputopun. OOBIACHITH
OMONOTMYeCKnil  CMBICT  SIPYCHOCTH  FJIMCTOBOM  MO3aHKH.
CpaBHUBAaTh  KOMIIOHEHTHI ~ OHOIICHO30B, WX  BHOBYIO,

MPOCTPAHCTBEHHYI0O M TPO(UUECKYIO CTPYKTYPBI, CBA3H MEXKIY
opranusmamu PackpblBaTb coAepXkKaHHE TEPMUHOB U IIOHATHIM:
9KOCHUCTEMA, OMOT€0IICHO3, IPOAYIICHTHI, KOHCYMEHTBHI, PeAYLICHTHI,
Tpoudeckne YpOBHHM, NHIIEBass IIENIb U CETh, IKOJOTHYECKUE
UpaMubl, Onomacca, NPOIYKIMUS, CYKLEecCHs. XapaKTepu3oBaTh

CBOMCTBAa O3KOCHCTEMBI (€€ CIOCOOHOCTh K AJIUTEIHHOMY
CaMOIIO/IIEP)KAHUIO, OTHOCHUTEIBHO 3aMKHYTBI  KPyroBOpOT
BEIIECTB, HEOOXOJMMOCTh MOTOKa dHepruu). CpaBHHBATh

MacTOMIIHBIC M JETPUTHBIC MUIIEBBIC eNH, TPOPHUIECKHe yPOBHU
9KOCHCTeMBI. Pa3muuaTh mHpaMuipl TPOMYKIMH, ITHPAMHIBI
YUCIICHHOCTH W THpaMuIsl Omomacchl. COCTaBIATh LENMH H CETH
muTaHus. [lepedncnsaTh CBOMCTBA 3KOCHUCTEM: YCTOWYHBOCTD,
camoperyismnus, pasButue (cykineccus). OIHCBIBaTE MEXaHWU3M
MOJJIEp)KaHUsSl PaBHOBECHSI B OJKOCHCTeMaX. XapaKTepu3oBaTh
CYKIIECCHH, BBISBIISITh IPUYUHBI M OOIIHE 3aKOHOMEPHOCTH CMEHBI
JKOCUCTEM. PackpbIBaTh CoJiep)KaHWE TEPMHHOB U TOHSATHI:
BOJHEIC 9KOCHCTEMEI, OHOr€OIEHO3EI, (bUTOTIIAHKTOH,
300IUTAHKTOH, OEHTOC, TyMycC. [IpUBOAWTH MPUMEPHI MPHUPOTHBIX
9KOCUCTEM CBoeil MecTHocTH. CpaBHMBaTb HAa3eMHBIE M BOJHBIE
9KOCHCTEMBI;, OpTaHMW3MEI, O0O0pa3ylolmue pasHble Tpodudyeckue
ypoBHU PackpblBaTh colep)kaHHE TEPMUHOB U  TOHSATHUH:
AHTPOIIOTEHHAsT JKOCHUCTEMa, arpodKOCHUCTEMa, YPOOIKOCHCTEMA,
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OuopasHooOpasue.  XapakTepu3oBaTb  arpo’KOCHCTEMBI U
ypOOIKOCHCTEMBI, OCOOEHHOCTH WX CYyIECTBOBaHHA. [IpuBOIUTH
IpUMEpPbl  AHTPOMOTEHHBIX  HIKOCUCTEM  CBOEH  MECTHOCTH,
ONMKCBIBATh UX BUIOBON COCTaB U CTPYKTypy. CpaBHUBATh COCTaB U
CTPYKTYpY  HpPHUPOAHBIX  SKOCHCTEM U arpodKOCHCTEM,
arpos’KOCHCTEM M ypOOIKOCHCTEM

20.

IIpodeccuonaibHO OpPHEHTHPOBAHHOE coJepsKaHue:
buopasznoobpasue kak (akTop ycrolumBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOrNYecKOro pa3HooOpas3us Ha 3emiie.

VYuenue B.1. Bepraackoro o 6mocdepe. I'paHuiisi, coctaB u CTpyKTypa
6uocdepsr. JKuBoe BemecTBo 1 ero pyHKmH. OcodbeHHOCTH OHOChepHI
Kak IJI00anbHOM 3KOCHCTeMbl. JIMHaMHUYecKoe paBHOBecHE M 0oOpaTHas
CBsI3b B OHMocdepe.

KpyroBopotsl BemectB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB
(yraepopa, azora). 30HAILHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIIH.
UYenoseyectBo B Ounochepe 3emiid. AHTPONMOTCHHBIC H3MCHEHHUS B
o6uocdepe. [mobampHBIE KOIOTHIECKUE TTPOOIEMBL.

CocymiecTBoBaHne  mpupoAsl W yenoBedecTBa.  CoxpaHeHHe
OuopazHooOpa3usi Kak OCHOBa ycrodumBocTH Ouochepsl. OcHOBa
palMOHAIBHOTO  YOpaBJICHHS  MPUPOAHBIMH  pecypcaMu W HUX

UCTIONBb30BaHKeE. [loCTIKeHN OMOJIOTHH U OXpaHa PUPO/IBL.
JemoHcTpanuu:

Hoptpertsr: A J. Tencnu, B.H. Cykaues, B.1. Bepnanckuii.

Tabmumer u cxemsl: "ITumessie enu", "bromneHo3: cocTaB u cTpykTypa',

"Ilpupogusie  coobmiectBa", '"llemm mnwuranus", "Dkosoruueckas
nupamuzaa”, "buocdepa u denosek”, "DKkocucTeMa MIUPOKOIUCTBEHHOTO
meca", "Dkocucrema XxBokHOro Jjeca", "buomeHo3 Bomoema",

"ArpoueHos", "[IpuMepHble aHTPONOTEHHbIE BO3ACUCTBHS Ha MpUpoay",
"BaxxHeHIIMe WCTOYHHUKM 3arps3HEHUs] BO3MyXa M TPYHTOBBIX BO.X'",
"[TouBa - BakHeimas cocraBistonias Onochepsr”, "dakTopsl nerpamamm
mouB", "ITapHuKOBEIH 3hdeKT", "DaKTOPHI PaTHOAKTHBHOTO 3arpsi3HCHHUS
o6uochepsr”, "ObmIast cTpykTypa onochepsr", "PacipocTpaHeHue KU3HH B
ouocdepe", "O30HOBBINM dKkpaH Ouocdeps", "Kpyrosopor yriaepona B
6uocdepe", "Kpyrosopot azora B npupoje".

OGopynoBanue:  Mojelb-aniuKanusg  "TunudHple  OWOIIEHO3BI",
repbapuii  "PactutenbHble coobmiectBa", Koymekiuu "buorenos",
"Bpeaureny BaKHEHIINX CETLCKOXO3SHCTBEHHBIX KYJIBTYp", repoapuu u
KOJUIEKIIMM PAacTeHWH M IKWBOTHBIX, IpPHHAUIEKAIINE K Pa3HBIM
SKOJIOTUYECKUM Trpynnam ojHoro Buma, KpacHas kHura Poccuiickoi

PackprIBaTh comepikaHne TepMUHOB U TIOHATHIA: Onocepa, KuBoe
BEIIIECTBO, NTUHAMHUYecKoe paBHOBecwe. OmneHmBath BKian B. .
BepHnanckoro B co3nanue ydeHus: o Ouocdepe. XapakTepu3oBaTh
cocrtaB Ouocepbl, (GYHKIUH KHUBOTO BellecTBa Ouochepbl u
ompenenath  (Ha  Kapte)  OONacTH  ero  HAWOOJIBIIEro
pacrnpoctpaHeHusi. [IpHBOAUTL TMPHUMEPHI HPOSBICHUS (YHKIIUIHA
JKMBOTO BellecTBa OHocdepbl, OHOreOXUMHYECKOH NEesITeNbHOCTH
genoBeka. [lepeanciste 0coOeHHOCTH OMOC(ephl Kak rII00anbHOM
9KOCHCTEeMBI 3emin  PackpeiBaTh comepKaHHE TEPMHHOB U
NOHATHH:  IIEJOCTHOCTh  OMOCdeprl, KPYyroBOPOT  BEIIECTB,
OHMOTCOXMMHYECKHE LUKIBI JJIEMEHTOB, 30HAIBHOCTH OHOCHEpEL,
Onombl. OmUCHIBaTE KPYrOBOPOT BELICCTB, OHOTCOXMMHYCCKHE
IOUKJIBl a30Ta W yriepopa B Ouochepe. OOBACHATH NPHIUHY
30HaNBHOCTH Ouocdepsl. [lepeuncnsaTh W XapakTepH30BaTh
OCHOBHBIE OMOMBI CyIM 3eMiii PackpbiBaTh copepKaHue TEPMHHOB
W TIOHATHUM: AHTPONOICHHbIC M3MCHCHUA, 3KOJIOTUYECKHU I Kpusuc,
rmobaibHBIe MPOOJeMbl. XapakTepu3oBath OHOCHEPHYIO pPOJIb
yesoBeka. lIpUBOAUTH NMPUMEPHI AHTPOIIOIEHHBIX W3MEHEHUH B
6uoctepe. OleHUBATH TOCHEICTBUS 3arpsS3HEHHs BO3YIIHOM,
BOJIHOM cpensl, WU3MEHEHUS KJIAMAaTa, COKpAILCHUS
6uopazHooOpazus. PopMyIUpOBaTh COOCTBEHHYIO MO3HLHUIO MO
OTHOWICHUIO K TIJIOOANBHBIM W PErHOHANBHBIM 3KOJIOTHYSCKHM
npobieMaM, apryMeHTHPOBAaTh CBOK TOYKY 3peHus. Ha3swiBath
NPUYHMHBl TOSBJICHHS TNPUPOJOOXPAHHOW 3THKH, PACKphIBaTh
3HAUEHHE TMporpecca JJisl MPEeoJOICHHs DKOJIOTHUECKOr0 KpH3Hca
PackpbiBaTh conep:kaHH€ TEPMUHOB U IOHATHUI: PAaLlMOHAIBHOE

MPUPOAOINOIF30BAHNE, YCTOWYMBOE PAa3BUTHE, KOAIBOJIIOLHS.
XapakTepu30BaTh palMOHAIBHOE HCIOJIB30BAHUE TMPHPOIHBIX
pPECypcoB; OCHOBHBIE TIOJIOKEHHUSI KOHIENIHU YCTOHYHBOTO
pa3BUTHA
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‘ (Deaepaulzm, I/I306pa)KeHI/I51 OXpaHsACMbIX BUJ0B paCTCHI/Iﬁ U )KMBOTHBIX.

IIpakTuueckue 3aHATUSL

21.

IIpodeccuonanbHO OpUEHTHPOBaHHOE cojep:kaHue: "l3yuenue
HCKOMAaEMBIX OCTaTKOB PACTCHUH M JKMBOTHBIX B KOJUICKIMAX .
OKkckypens "DBOIIOII OpraHNgecKoro Mupa Ha 3emie” (B €CTECTBEHHO-
HaYYHBII WM KpaeBeT4eCcKUil My3eil).

"IToxcyeT NIOTHOCTH MOMYJIALUM pa3sHbIX BUAOB pacTeHUi".

JlabopaTopHBIE 3aHATHS

22.

"CpaBHEeHHE BUIOB 110 MOP(OIIOTHYECKOMY KPUTEPHUIO".

"OnucaHne NPUCTIOCOOIIEHHOCTH OpraHW3Ma H €€ OTHOCHTEIBHOTO
xapakrepa'.

"Mopdonornueckrue 0COOEHHOCTH PACTEHUI U3 pa3HbIX MECT OOUTaHuUs".
"BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB Koseyca'.

IIpomesxyTouHast
aTrectaiys B popme
muddepenmansHOro

3a4cTa

Bcero:
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6. YCJIOBUs PEAJIM3AIIUUA YYEBHOI'O TIPEIMETA XUMUA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

IIporpamma yueOHoro npenmera buosorus peanusyercs B yueOHoMm kabunere buonorum,
B KOTOpPOH HMEETCS BO3MOXHOCTb OOecreuuTh CBOOOAHBIM JnocTyn B MHTepHeT BO Bpems
y4eOHOT0 3aHsTUA U B [IEPUOJI BHEYUEOHON AEATENbHOCTH 00yYaroIuXCs.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOPATOPHUH:

— PabGoune mecta Ha 25 oOyJaronuxcs

— ABTomaTtm3upoBaHHOE pabouee MECTO MPEToaaBaTells;

— HHTepakTHBHAs HOCKA, POEKTOP, KPOHIITEHH;

— MarsnutHo-MapKkepHas J0CKa;

— Harnsaaeie nocoOust (KOMIUIEKTBI YYeOHBIX TaOJHUIL, IUIAKAThI: «IIEPUOINYECKasi CUCTEMa
XUMHUYECKHX OJJeMeHTOB 1. WM. MennaeneeBay, MOPTPETHl BBIAAIOIIMXCS yYCHBIX-
OMOJIOTOB);

— JlemoHcTpannoHHOE 000pyaoBaHue (00IIero Ha3HAYCHHS U TEMAaTHYEeCKHE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHHUS U TeMaTUYeCKue Habophbl);

— Craruyeckue, TMHAMUYECKHE, JEMOHCTPAIMOHHBIC U Pa3/IaTOYHbIC MOJICIIH;

— KOMIIIeKT TeXHUYECKOH JOKYMEHTAIMH, B TOM YMCIIC ITacIopTa Ha CpeJCcTBa 00ydUeHMUs,
WHCTPYKIIUHU TI0 UX UCITOJIb30BAHUIO U TEXHHUKE 0€30MIaCHOCTH;

— KoMIiekT yueOHO-MeTOIMYeCKOi TOKYMEHTAIINY;

— @DOH/JI OIICHOYHBIX CPEJICTB TI0 MPEIMETY;

6.2 Un¢opmanmoHHoe odecrniedeHne peajn3alui NPOrpaMMbl

B OubGnuoteunslii Qo BXOAAT yuyeOHMKH U3 (enepanbHOro mnepedHs y4eOHUKOB,
JIOTTYIICHHBIX K UCTIOJIB30BAHUIO TIPH PEATU3alMU UMCIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUIO
o0pa3oBaTeNbHBIX MPOTrpaMM HadaJbHOTO OOIIEr0, OCHOBHOTO OOIIEr0, CpeaHero oOLIero
00pa3oBaHUsl OpPraHM3ALMUSAMH, OCYIIECTBIIIONIMMH OOpa30BaTEIbHYIO JEATEIHOCTh U
YCTaHOBJICHHS MPEAETbHOTO CPOKA HCIOIh30BAHMS HCKIIOUYEHHBIX YUeOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799).

Crynentam  Komremxa  obecriedyeH  goctynma Kk yueOnukam  OBbC  Jlasb
(https://e.lanbook.com/)  (komnmekmuu  "O®ITY. 10-11 k1. Usn-Bo  «lIpocBemieHue.
O061eo0pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBatenbHOM Ipoliecce MCIOIb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
3 (enepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BAaTENbHBIX PECYPCOB, JOMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAAPCTBEHHYH  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHus, YTBEp)KACHHOro mpukazoM Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHBIC HCTOYHHKH:

1. Aragonoa WN.b., Kamenckuii A.A., CuBornazoB B.UM. buonorusi: 6a30Bblil ypoBeHb:
yu4eOHHMK Ui 00pa30BaTEeNIbHBIX OpraHU3alMid, pealnu3yIoUMX 00pa3oBaTeiIbHbIE
IPOTPaMMBI CpellHeTo MpodeccHoHaNBHOTO 00pa3oBaHus; 1-e m3gaHue; AKIMOHEPHOE
obmectBo "M3narenscTBo "IIpocBemenne”, 2024 .

2. Aradonosa N.b., CuBornazos B.W. buonorus: 6a30BbIif ypoBeHb: MPAKTUKYM: y4eOHOE
nocoOue, pa3paboTaHHOE B KOMILUIEKTE C yUeOHUKOM /7151 00pa30BaTEeIbHBIX OpraHu3aluii,
peanm3yomux  o0pa3oBaTelbHBIE  MPOTPAMMBI  CpPeIHET0  MPO(EeCCHOHATBHOTO
oOpa3oBanus. 1-e m3ganue; AkiponepHoe obmiectBo "M3marensctBo "Ilpocserienue”,
2024 r.
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JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypChl

buonorus 10. B 30P b10 npencrasneno 8 moaynei Ha 34 akagemuueckux yaca. B ocHoBe
COJCpKAHUSA H3YYalOTCs OCOOEHHOCTHM OMOJIOTMM KaK HAayKd W OONacTH 3HAHWM,
OpraHM3alMsl JKUBBIX CHUCTEM, XMMMUYECKHH COCTaB KJIETOK U OCOOEHHOCTH HX
KU3BHEJCATENBHOCTH. llocTeneHHO u3ydeHMe INEepexoAMT Ha YPOBEHb OpraHu3Ma u
3aTparuBaeT U3MEHYUBOCTD. ba30BbIl Kypc 3aBEpIIACTCS TEMOM CENEKLIUHA OPTaHU3MOB U
paccMOTpeHHeM OCHOB OuorexHosiorud. OOmmii nepeueHb Mojysei: buosmorus kak
Hayka; JKuBble CUCTEMBl U MX OpraHu3anus; XUMHYECKMH cocTaB KieTku; CTpoeHue
KieTky; JKu3HenesaTeNbHOCTh KIETKHM; PasMHOXEHHME M HMHIUBUAYalIbHOE pPAa3BUTHE
opranu3mMoB; HaciieZICTBEHHOCTh M U3MEHYMBOCTh OpraHu3MoB; CeneKius OpraHu3MoB U
ocHoBksl onorexnojorun, OO0 "CBEPOBPA30OBAHUE".

buonorus 11. B O0P B11 npeacrasneno 4 moayns Ha 34 akageMuueckux yaca. B ocHoBe
coJiepKaHus y4ueOHOro Marepuana ydeOHble U IPOBEPOUHBIE 3aJaHHsI IO IUCKYCCUOHHBIM
BOIIpOCaM 3apOKIAECHMsI KU3HU Ha 3emiie. PaccMaTpuBaroTCsl IPUHATHIE U OTBEPTHYTHIE
TEOPHH 3apOKACHUS )KU3HHU, U3yUaeTCsl HBOJIIOLMS OPraHUYECKOI0 MHpa (X0J] 3BOJIIOLINH,
JIOKa3aTesbcTBa, MpuMepsl). OO mnepeueHb MoAysei: DBONIONMUOHHAS OMOJIOTHS,
Bo3HUKHOBEHHE M pa3BUTHE XKM3HM Ha 3emiie; OpraHusmbl M OKpyXKawoollas Cpena;
CoobmiectBa u sxonorndeckue cucreMsl, OO0 "CEEPOBPA30OBAHUE".
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