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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpIKAHUS Y4EOHOro MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TmojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNieH, COJEp)KaHUsl, pEe3ylbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
HEeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crieluduke OUONIOruy, €€ 3HaYCHUU B MIO3HAHUU KMBOM MPUPOJIbI
U o0ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
HA3BaHHBIM TOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosnoruu Ja€T MNpeAcTaBiICHUE O LEsiX, o0 oOmiei
CTpaTeruu OOYy4YeHUs, BOCIHUTAHMS U PA3BUTHUS OOYYAIONIUXCS CpPEJICTBAMHU
yueOHoro mnpenmera «buomorus», ompeaenser oO0g3aTENbHOE MPEIMETHOE
COJIEp)KAaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTeNbLHOTO MPOoILIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarommnXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JEeSATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHHM OHMOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAETCS HAMNPABICHHOCTh HA pAa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUA  JIMYHOCTH,  DKOJOTHYECKOTO  MBIILJICHUS,
IIPECTaBICHU O 37A0pOBOM 00pa3ze >KH3HU U OEpeHBIM OTHOIIEHHUEM K
OKpyXawuen npuponHon cpexe. Ilosromy Hapsgy ¢ H3yYEHHEM
00IIIEOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOIB30BAHUIO TMOTYyYEHHBIX
3HAaHUU B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKJIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
11€J1€CO00pa3HOTO TOBEJEHUS B OKpYXAlolled NPUPOJHON Cpelle, aHalu3a
BIIUSHUS XO35MCTBEHHOMN AEATEILHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHWE BHHUMaHUSA K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHoro  mpenmera  «buwomorus»  mpoAMKTOBaHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIIeHUs] OJHON M3 aKTyaIbHBIX
3a/lay IIKOJIBHOTO OHOJIOTHYECKOT0 O0pa3oBaHUs, KOTOpas Mpenoaraet
dbopmupoBaHre y 00YJArOIIUXCSI CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpPMUPOBAHNUE Y OOYUAIOIIMXCS MPEACTABICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O JKUBOU IPHUPOJE, €&



OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMy U 3BOJIIOLIMH, CO3MAET
YCIIOBUSL  JAJsi: TIO3HAHMSI 3aKOHOB JKMBOM  MPUPOIBI, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 37J0POBOTO M 0€30MacHOro obpasa
KU3HHU, DKOJOTHYECKOTO MBIIIJIEHUS, LEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJIOTMS  MMEET  TaKke JUIA  PEIICHUS
BOCIUTATENBHBIX M Pa3BUBAIONIMX 3a7a4 CpeaHero ooOiero oOpa3oBaHMUS,
couuanu3anuu oodyvarommxcs. M3ydenne OHojoruu oOecrednBacT yCIOBUS
VIS dbopmMupoBanus WHTEJUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX |
WH)OPMAITMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPhI, CIIOCOOCTBYET
WHTETpalui OMOJIOTUICCKUX 3HAHUM C MPEACTABICHUSIMH U3 JPYTHX YICOHBIX
MpPEeAMETOB, B YaCTHOCTH, (u3uku, Xumuu u reorpaduu. Has3BaHHbIE
MOJIOKEHUSI O MpPEIHA3HAYEHUH Yy4eOHOro mpeamera «bHONOrus» COCTaBUIU
OCHOBY JUIsl OINpPENENIECHHS NOJAXOJ0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, PEICTaBIEHHOTO B TPOrpaMMe 10 OMOJIOTHH.

OTt60p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3UIUH KYJIbTypOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHs, 3HAUUMbIE IS
dbopmupoBaHus OO0IIEH KyJbTYpbl, OMNPEICIAIONIUNE aJCKBATHOE TOBEJCHUE
YeJI0oBeKa B OKPY Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTesibHoCcTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpblE CIy>KaT OCHOBOM ISt
(opMHpOBaHUA TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M I[EHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIINX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa30BaHUsl.

CTpyKkTypuUpOBaHUE COJEpX aHUs y4eOHOro Marepuaia B IPOrpamMme 0
OMOJIOTUH OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
M SBOJIOUMHU. B COOTBETCTBMM C 3THUM B CTPYKType Yy4eOHOro mnpeaMmera
«buonorusy BbIIENEHBI CIENYIOUME CoAepKaTeabHble JIMHUU: «buomorus kak
Hayka. MeToibl Hay4HOro no3HaHus», «Kierka kak Onojornyeckas cucteMa,
«Opranu3m kak Owosiornueckas cucremay, «CucreMa uU MHOrooopasue
OPraHUYECKOTO MHUpPa», «OBOJIOLMUSA >KUBOW NPUPOABD), «IKOCUCTEMBI M
MPUCYIIME UM 3aKOHOMEPHOCTH.

Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYaIIIUMHCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allMd >KUBBIX CHCTEM PAa3HOIO0 paHra M NpPUOOPETEeHHE YMEHH
WCIIOJB30BaTh ATH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUM B OTHOIICHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONTUX 3a]1ay:

OCBOCHHME O0YYaIOIIMMHUCS CHCTEMbl 3HAHH O OMOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBUIIaX, CIYKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[I0O3HAHUS, CTPOEHUH, MHOroO0Opa3uu u
OCOOEHHOCTSIX JKHUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allid, BbIJAIOLIUXCS
OTKPBITUSAX ¥ COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

dopMHpoBaHrEe y 00y4aIOIMXCSl MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B MpOIIECCEe aHaIM3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUU HAYUYHBIX B3IJISIZIOB, WJEH M MOJXOJIOB K M3YUYEHHIO JKMBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3aluy;



CTaHOBJICHHE Yy OOydYaromuxcsi oOmEell KyJIbTypbl, (QYHKIMOHATHHON
IPaMOTHOCTH, pa3BUTHE YMEHUN OOBICHATH M  OLIEHWBATh  SIBJICHUS
OKpPY)KaIOIIET0O MHpa KUBOM MPUPOABl HA OCHOBAHWW 3HAHUW U OIbITA,
MOJIyYE€HHBIX IPU U3YYCHUH OMOJIOTHY;

dopMupoBaHrue y OOy4alOUUXCS YMEHHMH WLTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYECKUX 3HAHWM B MPAKTUYECKOUN ACSITEIbHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOILI, HEOOXOTUMOCTH OEpPEeKHOTO OTHOIICHUS K HeH, COONIoACHUS
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOJIOTUYECKUX HCCIIEeI0OBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW NJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPBI, A1 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOW KU3HU
JUISL OLIEHKH TIOCJIEICTBUN CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEeH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpemgnero oOiero odpazoBaHusi «buonorus», uzydaeMas Ha
0a30BOM ypOBHE, SBJIACTCS 00s3aTENbHBIM YU€OHBIM MPEIMETOM, BXOASAIIUM B
coCTaB NpeaMeTHOMN 00aacTh « EcTecTBEHHO-HAay4HbIE IPEIMETHD.

Jlns wu3ydeHuss Ouoyorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIEeTo
obOpazoBaHust oTBoaUTCA 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 KJiacce — 34 yaca (1 qac B HEJICITIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (GuiIocopueil, ITHUKOW, ACTETUKOW U
npaBoM. Poip Ouonoruu B (OpMUPOBAHUU COBPEMEHHON HAyYHOU KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronbl TO3HaHUS >KUBOM MNpUpOJbl (HAOIIOAEHUE, SKCIEPHUMEHT,
OMHCaHue, H3MEpeHHe, KiacCu(pUKalusi, MOJCTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMoHCTpanum:

[Toprpersr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u ®.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb30BaHHE pa3IMYHBIX METOJOB IMPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3ALUs.

Kusbie cucteMbl (OMOCHCTEMBI) KaK NpPEAMET HM3y4EHUS OHOJIOTHUHU.
OTnHyne KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OuocucTeM U HX pa3HooOpazve. YPOBHH OpraHu3aluu
OMOCUCTEM:  MOJICKYJISIPHBIA, KJICTOUHbIA, TKaHEBBIA, OPTraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreoIIeHOTUYECKUI ),
Onoc@epHbIi.

JlemoHcTpanuun:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPU3HAKH JKU3HW», «YPOBHU
OpraHu3aliy KUBOU TPUPOABD.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMUYECKUN COCTAB KJIETKU. XUMUYECKUE DIIEMEHTBI: MaKpOJJIEMEHTHI,
MUKpO3JIeMEeHTbI. Boga 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMKM BOABI M MUHEpalbHBIX BeleCTB B kierke. llogaepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocTtaB u ctpoeHre 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHHMMBbIE AMHHOKHUCIOTBI. AMWHOKHMCIOTHBIA COCTAB.
YPOoBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (I€PBUYHASL, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOICTBa OenkoB. buonormueckue
(GyHKUIMU OENKOB.

®depMeHTHl — Owuosorndeckue kartanuzatopbl. CtpoeHue depmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsl.
OTnunuust PepMEHTOB OT HEOPTAaHMYECKUX KaTaIN3aTOPOB.

YrneBoawsl: MOHOcaxapuabsl (TJIrOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibl  (caxaposa, JIaKTo3a) W ToJiucaxapubl (Kpaxman, TJIMKOIEH,
HeJI0I103a). buonornvyeckue GyHKIMH YIIIEBOOB.

Jlumuasl:  Tpurnuuepuanl, ¢Gochonunuabl, crepouasl. [ uapoduibHO-
ruapodoOHbie cBolicTBa. buonorndeckue QyHkuuu aunuaoB. CpaBHEHHE
yII€BOAOB, OEJIKOB U JIMIMHUIOB KaK UCTOUHUKOB YHEPTUH.



Hyxnennoseie xucmorel: JHK n PHK. Hykneormmer — MoHOMEpHI
HyKkiIenHoBbIX kucnoT. Ctpoenne u ¢ynkuun JAHK. Ctpoenue u ¢yHKIIUU
PHK. Buast PHK. AT®: ctpoenue u GyHKIIUU.

[uronornuss — Hayka o kierke. Kiletounas Tteopuss — mOpuMep
B3aMMOJICHCTBHUS HJel M (PAKTOB B HAyYHOM IO3HAHWU. MeETOAbI H3y4YeHUS
KJIETKH.

Knetka kak menoctHas sxuBas cuctema. OOIIME TNPU3HAKH KIETOK:
3aMKHyTas HapyxHas MmeMOpana, MonekyJsbl JJHK kak reHernueckuii ammapar,
CHCTeMa CHHTe3a Oerka.

Tunbl KJIEeTOK: 3yKapHoTHYecKkass W mpokapuoTudeckas. OcoOGeHHOCTH
CTpOEHHsI TpOKapuoTUYeCKOi kieTku. Kierounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOU KIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, KUBOTHOU U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJMKC,
ux (¢yskuuu. Ilnazmatnyeckas memOpaHa, €€ cBoilcTBAa M (PYHKIUU.
[uromnaszma u e€ opranouasl. OgHomeMOpanHbie opraHounbl kietku: JIIC,
annapat [onbxku, sm30coMbl. [lolyaBTOHOMHBIE OpPraHOMABI  KIJIETKH:
MUTOXOHJpPHH, TUIacTUIbl. IIporcxoxaeHne MUTOXOHAPUM U MacTul. Bumbl
mactua. HemeMOpaHHble opraHOWAbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, )KT'YTUKU. DyHKIIMM OpraHon10B KJIETKH. BritoueHus.

SAnpo — perynsTopHblil HeHTp KieTku. CTpoeHue apa: saepHasi 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEIECTB B KIIETKE.

JleMmoHcTpanuun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHre XUMHYECKMX JJIEMEHTOB B  HEXKHUBOU
npupoze», «PacrpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOW IIPUPOIEH.

Tabmuupl u cxemsl: «lleprognyeckas TadaMa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJeKyibl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJEKYJIbI
oenka», «Ctpoenue pepmenta», «Hykmennossie kuciotel. JJTHK», «Ctpoenue
Monekyiael AT®», «CrpoeHune dSyKapuOTHYECKOW KIETKW», «CTpoeHHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOMIOACHUI, U3MEPEHU, SKCIEPUMEHTOB, MUKpPOIpENapaTbl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuass pabotra No 1. «3yueHue KaTaaUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaboparopHass pabora Ne 2. «M3ydeHue cTpoeHUS KIETOK pPacCTEHUH,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WK MeTaboIu3M. ACCUMUIIALIMS (TIJTACTUYECKUN OOMEH)
U JTUCCUMWIAIUS (SHEPreTUYECKUil 0OMEH) — JBE CTOPOHBI €IMHOTO Mpoliecca
meTtabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M IHEPrUM B MOHUMAaHHUU
MeTaboau3ma.

Tunbr oOmeHa BemiecTB: aBTOTpodHBIN U reteporpodHbii. Pomb
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.



®orocunre3. CperoBas u TeMHOBas ¢a3bl (orocunre3a. Peakuuun
dotocunTe3a. DPdexkTuBHOCTH (GOTOCHHTE3a. 3HAaueHHWE (POTOCHMHTE3a IS
KU3HM Ha 3emuie. BimsHue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CIOCOOBI
MOBBIIIECHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIe OakTepuu. 3HAYEHHE XEMOCHUHTE3a
JUTA )KU3HHU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B kieTke. Paciienienne BeUiecTB, BBIACICHUE U
AKKyMYJMpPOBAaHHE SHEPrUM B KJIETKE. OTamnbl 3SHEPreTHYECKOoro oOMeHa.
I'mikomus. bpoxenue u ero Buapl. KUCIOPOAHOE OKHUCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuum wmatpuuHoro cuHteza. ['enetnueckas unpopmarus u JHK.
Peanuszamnus renerudeckoid mHGOpMalMU B KJETKEe. | eHETHUECKUd KOA U €ro
cBorcTtBa. TpaHckpuniuss — wMarpuunbli cuHTre3 PHK. Tpancmsauma —
OnocuHTe3 Oenka. Ortanbl TpaHciasuuu. KoaupoBanume aMHUHOKHCIOT. Pounb
pubocoM B OMocHHTE3E OerKa.

Heknerounsie (popmbl xu3HU — BUpYChl. MicTopust oTKkpeiTHS BUpYcoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3snu pacTeHuil, >XMBOTHBIX U 4YEJIOBEKA, BBHI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. llpodunaktuka
pacnpocTpaHEHUs1 BUPYCHBIX 3a00JIEBAHMIA.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmaoporact», «Potocuntes», «Ctpoenne JJTHK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l'eHeTudecKuii
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6axrepuodara», «Permkanus JJHK».

O6opynoBaHue: MOJEIN-ANTUINKALANA «Y IBOCHUE JHK 151
TpaHCKpunuus», «brnocunres 0enka», «CTpoeHUE KIETKN», MOJETb CTPYKTYPbI
JIHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiit nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekarmue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIunmouaHBIM M TaUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[{utonornueckne OCHOBBI PAa3sMHOXKEHUS W HWHIMBUAYAJIBbHOTO Pa3BUTHSA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrnojioe u TmosioBoe. Buabl
Oecrojioro  pa3MHOXKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIOHUPOBAaHUE OPTaHU3MOB, €0 3HAUYCHHE JJIS CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. IIporecchl, MpoUCXOagIMe Ha CTAIUSIX MEWo3a.
[ToBenenne xpomocom B Mmero3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



["amerorene3 — mporiecc 0o0Opa3oBaHUs MOJIOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBeIe kene3bl: CEMEHHUKH U simuHuKA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMarTo30uj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpPOCHUS SIUIEKIETOK W CHepMaTo3ouoB. OIIog0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pPa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
apobiieHue, racTpysinus, opranorenes. [loctambpruonansHoe pazputue. Turbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HEmpsiMoe (JIMUrMHOuYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct n pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTaJINH Pa3BUTHSL.

JemoHcTpanum:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpOeHHE TOJOBBIX KJIETOKY,
«Ctpoenune xpomocoMbl», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Menosz», «IIpsmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4esioBeKay, «OCHOBHBIE CTaJJUU OHTOT'€HE3a».

OOopynoBaHue:  MHUKpPOCKON,  MuUKporpenaparsl  «CriepMaTro30uibl
MJICKOITUTAIOWIETO», <«JSlMIeKkneTka MIeKonuratomero», «KapuokuHes B
KJIETKax KOpelIka JIyKa», MarHUTHasE MOJeb-aniuinkanus «Jlenenue KieTkuny,
mozens JIHK, monens Metada3zHOM XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpeIlIKa JIyka Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopnas padora No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. lcropuss pas3BuTusa reHeTHKH. Poib
IIUTOJIOTUM U SMOPHUOJIOTUM B CTAHOBJICHUM T€HETUKHU. BKiIaa poCCHMCKHUX U
3apyOeXHbIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeETolbl  T'€HETUKH
(ruOpuI0NOTUYECKU,  LIUTOTEHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKU).
OcCHOBHBIC TEHETHYECKHUE TTOHATHUA. ['eHeTUUeCcKass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeI0BaHWUsS  MPU3HAKOB, yCTaHOBJIEHHblE [
Mennenem. MoHOrUOpUAHOE CKpElIMBaHUE. 3aKOH €JUHO00pa3us TMOpUIOB
nepBoro mnokojeHus. IlpaBuno AOMHUHHMpPOBaHUSA. 3aKOH pacLIEIJICHUS
npu3HaKkoB. ['unore3a ynuctorsl rameT. [10IHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHUMOTO  HacjeJI0BaHUs
npu3HakoB. [lUToreHeTHYeCKue OCHOBBI  JUTHOPUIHOTO  CKPEIIUBaHMUS.
AHanuzupytouiee CKpelLIMBaHuE. Hcnonbs3oBanue AHAIIM3UPYIOLIETO
CKpEUIMBaHUSA JJIs ONIPEACIICHHUs] TEHOTHUIA OCOOH.

CuernyieHHOe HaclienoBaHue TmpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJeJIOBaHMIO TEHOB. HapyleHue cuUENIeHUs TE€HOB B
pe3yabTaTre KPOCCUHTOBEPA.

XpoMOCOMHasi TeOpUst HACIEACTBEHHOCTH. [ eHeTHYecKkne KapThl.

I'enetuka nmona. XpoMOCOMHOE ONpe/IeiIeHUE T0J1a. AyTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['oMorameTHbsle M TeTeporaMmeTHbie opraHu3mbl. HacnemoBanue
PU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



N3menunBoCcTh.  Buabpl ~ M3MEHUYMBOCTH: HEHACJIEICTBEHHAass U
HaciencTBeHHas. Poxab  cpeabl B HEHACHEACTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAUGUKALMOHHOW W3MEHYMBOCTH. BapuanmoHHBIN psin u
BapuanvMoHHas KkpuBad. Hopma peakumnm npusHaka. KoaudecTBeHHblE U
KaueCTBEHHbBIC MPHU3HAKU U WX HOpMa peakiuu. CBocTBa MOAU(PUKAIMOHHON
U3MEHYMBOCTH.

HacneacTBeHHas, WM reHOTUNIMYECKAs, U3MEHYMBOCTh. KomMOMHaTHBHAs
M3MEHYUBOCTb. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
M3MEHYUBOCTH. MyTanmoHHass W3MEHYMBOCTh. Kraccudukamuss MyTaiuii:
I€HHbIE, XPOMOCOMHBIE, TE€HOMHble. YacToTa © TNPUYMHBI MyTalUi.
Myrtarenasie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOU
n3MmeHunBoctr H. M. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'eneruka yenoBeka. Kapuorun yenoBexka. OCHOBHBIE METObl T'€HETHKHU
YEJI0BEeKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXMMUYECKHU, MOJIEKYJIApHO-TeHeTHYecKuii. COBpEMEHHOE ONpe/eTIeHUue
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nmomomieio II[P-anamm3a. HacmencTtBenHble 3a00JIeBaHUS YEIIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HH C HACJIEICTBEHHOW MPEIpPacoIOKEHHOCThIO, XPOMOCOMHBIE
Ooone3nn. ComaTHUecKMe€ M TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKHU.
[IpuHUMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPO(UIAKTUKY U JICUCHUS
reHeTH4ecKuXx Oone3Hell. MeanuKko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEIUIMHCKOW TI'E€HETUKH B TNPENOTBPAIICHUH M JICUEHUU TEHETUYECKUX
3a00J1€BaHUI YEIOBEKA.

JleMmoHcTpanuu:

[Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupr u  cxeMbl: «MOHOTHMOPUAHOE  CKPEIIMBAHME U €rO
LUTOTEHETUYECKAasT OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpuaHoe  CKpeuMBaHue,
«lluTonornyeckue OCHOBBI  JAUTHOPUIHOIO  CKpenuBaHus», «Meio3y,
«BzaumopelicTBre alieNnbHBIX T'E€HOBY», «l['€HeTMueckue KapThl pPacTeHH,
KUBOTHBIX U YelloBeKay, «l eHeTnka moisa», «3aKOHOMEPHOCTH HAaCJIEAOBaHMS,
CUEIUIEHHOTO ¢ ToJioM», «KapuoTumbel 4YeloBeKa M KUBOTHBIX», «Buibl
M3MEHUYMBOCTH», «MoaudukannoHHas U3MEHYMBOCThY, «HacnenoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», «MyTalmoHHasi U3MEHUYHUBOCTH.

O6opynoBanue: Mojeau-anuiukanuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpemumBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIl U MuKponpenapatr «Jpo3zodpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «['opox moceBHON».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHas pabora Ne 5. «M3yuenue pe3yibTaTOB MOHOTUOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPETapaTax».

JlaGopatopnas padora Ne 6. «M3yuenne MoaudUKaAIIMOHHON
MU3MEHUYMUBOCTHU, TOCTPOCHUE BAPUAIIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas padora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuyeckas padora Ne 2. «CocTaBiieHHME U aHAJU3 POIOCIOBHBIX
YEJIOBEKa.

Tema 7. Ceniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apoKJAeHUE CENEKIUU U TOMECTUKALIUS.
VYuenue H. W. BaBunoBa 0 ULEHTpax NPOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. LIeHTphl MpOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0POJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKINH. MacCOBBIN U MHAWBHUYaTbHBIH OTOOPHI
B CEJIEKIIMM PACTEHHMI M >KMBOTHBIX. OLEHKa 3KCTEpbepa. bim3kopoacTBeHHOE
cKkpeuiuBanue — MHOpuAWHT. YUucrtas nuHusA. CKpElIMBAHHE YUCTBIX JIUHUU.
['eteposuc, ninu rubpuanas cuna. HeponctBenHoe ckpenuBaHie — ayTOPHUINHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBII MyTareHe3 M
IIOJYYECHHUE MOJAIUIONIOB. JIOCTMKEHUS CEJIEKLUMHA PACTEHUM, JKMBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOJIOTHS KaK OTpaciib NPOU3BOJACTBA. ['€HHAsE MHKEHEpHsI. DTarlbl
co3ganus pexkomOuHantHoM JIHK u TpaHcreHHpIX opraHu3moB. Kierounas
nHKeHepus. Krnerounesle  KyJbTypbl. MMKpPOKIOHAIBHOE  Pa3MHOKECHHE
pacrennii. KIiIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTUYECKHE U 3Thyeckue mnpoodsnembl. MO — reHeTndecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupl 1 cxembl: Kapta «LleHTpbl NPOMCXOXKIEHUS U MHOrooOpaszus
KyJbTYpPHBIX pacTteHuii», «llopompl pomamHux KUBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuid», «OTmanéHHas rudpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomummonaus», «O0BEKTh OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJbTypbl W KIOHUpOBaHHE», «KOHCTpympoBaHHE M TIEPEHOC TEHOB,
XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JAWKUX (opM H
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypenust «OCHOBHBIE METOABI M JIOCTVIKEHHS CEJNEKLIMM PACTECHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHUHWIO,  IUIEeMEHHYI  (depmy,
COPTOMCHBITATENbHBI  Y4acTOK, B TEIUIMYHOE XO35AMCTBO, JAaOOPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIMOHHAST 0HOJIOT M.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOUMOHHOM TEOPUHU. DBOJIOLUOHHAS
TeopUs U €€ MeCTO B OMOJOruu. BiusiHue 3BONIONMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CeuzerenbcTBa 3BOMOLMM. [laleOHTOIOTHYECKHE: TIOCIEA0OBATEIBHOCTD
NOSIBJICHUS! BUJOB B MaJCOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJCTBA W paznyusi dMOPHMOHOB PA3HBIX BUIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpeanochulku BO3HHKHOBEHMS
JapBUHU3MA. J[BMKYIME CHIIBI 3BOJIOUMU BUAOB 1o JlapBuHy (M30bITOUHOE



pa3MHOXXEHUE  TIpH OTPAaHUYEHHOCTH  PECYpPCOB, HeomnpeaenéHHast
M3MEHUYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cuntetnueckas Teopus 3Bomtonnn (CTI) u €€ OCHOBHBIE MOJOKEHUSI.

MuxkposBomonus. [lomymnsiius Kkak equHUIAa BUIa U BOJIOIUY.

JIBkytue cuiibl ((hakTOpbl) SBOIIOLNMH BUIOB B IpUpoie. MyTalluOHHbBIN
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsimoHHbIe BOMHBI U Apeid
reHoB. M3onsuus u Murpanusi.

EctectBenHblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHW3MOB KaK pe3ynbTaT 3BoJouud. lIpumeps
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BupooOpazoBanme. Kputepuu Buma. OcHOBHBIE (QOPMBI
BH1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomonus. PopMbel  3BOMIONMK:  (DUTETHUECKAs, JAUBEPreHTHAs,
KOHBEPTEHTHas, mapauenbHas. HeoOpaTuMocTs 3BOIONUH.

[Ipoucxoxnenue oT HEeCIMEeINaTN3UPOBAHHBIX MPEKOB.
[Iporpeccupytoias cnenuanu3anus. AanTUBHAsS pagdalusl.
JleMmoHcTpanuu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBepros.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHUpAa Ha 3emIey,
«3apoIbIIi TO3BOHOYHBIX )KHBOTHBIX», «ApXxeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTBeHHbIi  0oTOOp», «MHOroobpasue  COpPTOB
pacTEeHHI», «MHoroob6paszue 110poJ YKUBOTHBIX, «Tomymsaummny,
«MyTanuoHHas U3MEHYUBOCTBY, « ApomMopho3b», «Mnunoaganrtaumy, «O0mas
nereHepauus», «JBwxymmue cuiel 3Bomouun», «Kapra-cxema Mapuipyra
IIyTELIECTBUA 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «l'eorpaduueckoe BUIO00Opa3z0BaHUEY,
«IKOJOTMYECKOE BUI000PA30OBAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3jIM4YHbIMUA TUIIAMU OKPACKH,
Ha0op TUIOJOB U ceMsiH, KoJuleKuus «lIprumepbl 3aUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeSIb «OCHOBHbBIE HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETb
«CTtpoeHnue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, koyuiekius «DopMbl COXpPaHHOCTHU
HCKOIAeMbIX JKMBOTHBIX M pacTeHuil», Mozenb ammaukauus «llepexpéct
XpOMOCOM», BJIaxHble mnpenapatel «Pa3zButme Hacekomoro», «Pa3Butue
JATYIIKW», MUKporpenapat «J[po3oduna» (HopMma, MyTanuu (GOpMbI KPbUILEB U
OKpAacku Teja).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHIO».

JlaGoparopnas pabota Ne 2. «Onucanue nNpucrnocoO0IEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HBIE NPENCTABICHUSA O 3apOKICHUM KU3HU. HayuHbie rumoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUA. XUMUYECKas
ABONIONMSA. AOUOTEHHBIA CUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomounu. HavanbHbie
sTanbel Ouonornueckoil sBomouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIeTKH U uX
sBOIIOIMSA. POPMUPOBAHME OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Buture xun3Hu Ha 3emie 1o 3pam U nepuojgaM. Karapxei. Apxeiickas u
mpotepo3oiickas 3pbl. [laneos3oiickas 3pa m e€ TEepHOIbl: KEeMOPUUCKHA,
OPJOBUKCKUH, CUITyPUHCKHUH, JGBOHCKHI, KAMCHHOYTOJIbHBIH, IICPMCKHIA.

Me3o3oiickast 9pa 1 e€ Mepro/Ibl: TPUACOBBINH, FOPCKUI, METIOBOM.

KaitHo30iickass 3pa W €€ mNepuoAbl: MAJECOr€HOBBIM, HEOTrE€HOBBI,
AHTPOITOT€HOBBIN.

XapaKTepucTrKa KJIuMaTa U T€0J0THYECKUX IpoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHUl U
AKUBOTHBIX. [losIBJIEHME, paclBET ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BoIoUUd. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBomrolMsl  4eyioBeKka.  AHTpomnoJiorusi — Kak — Hayka.  Pa3Burtue
NPEJICTABICHUN O  MPOUCXOXKICHUM  4YeloBeKa. Mertoasl  U3y4YEHUS
anTporioree3a. (CxoactBa W pa3nuuMs  4YeJIOBEKAa M HKMBOTHBIX.
CucreMaTHuecKoe MOJI0KEHUE YETIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HW,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH SBOJIOLUMU YEJIOBEKAa: aBCTPAJIONUTEKH,
UenoBek ymensbiii, YenoBek mNpsaMoxomsuui, YeroBeKk HeaHACPTaIbCKUU,
UenoBek pasymHblid. Haxoqku MCKOMAEMbIX OCTATKOB, BPEMSI CYIIECTBOBAHUS,
00J1aCTh paCIpPOCTPAHEHHS], 00BEM T'OJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBATOpUaAlbHAs), MOHIOJIOU IHAS
(a3uarcko-aMepukaHckasi). UepTbl NOpUCTIOCOOJEHHOCTH  MPEACTaBUTEEH
YeJIOBEUECKHUX pac K YCIOBHUSAM CYIIECTBOBaHUSA. ENMHCTBO 4elOBEUECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Hoptpetsr: @. Penn, JI. Ilactrep, A. U. Onmapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBenne CoOMHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKAa U UYEJTOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO YeJIOBEKay, «/lpeBHenme moan», «pesane moan», «llepsoie
COBPEMEHHBIE JII0IN», «YemoBeUecKue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablld, KPOMAHbOHIIA), CICNKU WU
M300paKEeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TeoXpOHOJOTHYecKass Ta0auIa, KoJUIeKIus «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3ydeHre nckomaeMbIX OCTaTKOB PacTEHUMN
U )KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi « IBOJIOLNSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeIUECKU My3ei).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJIOTUS KaK HaykKa. 3aJa4yd H  pas3Aeibl JIKOJOTMU. MeTomsl
AKOJIOTUYECKUX UCCIETOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BeKa.



Cpenpl 00MTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3KOJIOTHYECKUX (PaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPOIOTEeHHbIE. J[eHCTBHME HSKOIOTHMUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AlGuoTnaeckue (hakTOopHI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®otonepuoausmM. [lpucnocobneHuss opraHu3MoOB K JEHCTBUIO aOMOTUYECKHUX
¢dakTopoB. buomornueckue puTMEI.

buotnueckne  QaxTopel. Bumgel  OMoTMueckMX — B3aMMOJACHCTBHUIU:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOM03 u ero Qopmel. [lapazutusm,
KOoNnepamus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHHSI OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiud. (OCHOBHBIE IMOKA3aTENH
MOMYJISIUUNA: YUCIEHHOCTh, MIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YMCIEHHOCTH MOIYJISIUU U €€ peryssius.

JeMoHcTpanuu:

[Toptpetsi: A. I'ymOGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emunn», «Cpeasl oOuTaHus
OopranusMoBy», «®ortonepuoansm», «llomymsnunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISAUUUA UHPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbIe U NpaKTHYECKHEe PAdOThI:

JlaGoparopnas pabota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabdora Ne 2. «Iloacu€r NMIOTHOCTH MOMYJSIUN pPa3HBIX
BUJOB PACTCHUIN».

Tema 4. Coo0miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo01ecTBO Opranu3mMoB — O0uoLeHo03. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduyeckas (muiueBasi). Buabl-momuHantel. CBsizu B
OMOILIeHO3E.

Dxoniornyeckue cucrteMbl (dkocuctembl). [loHarue o0 sKocucTeMe U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyUeHTbl. KpyroBopoT BelIecTB M TMOTOK JHEPruud B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU dKOCUCTEMBI. [ulieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTeNIM JKOCUCTEMBI: OWoOMacca, MPOAYKIIMS.
DKOJIOTUYECKUE THUPaAMUJIbL: MPOAYKIIMU, YUCIEHHOCTHU, OnoMacchl. CBONCTBA
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M pEK. OIJKOCHUCTEMA
XBOMHOTO WJIM HIUPOKOJIUMCTBEHHOIO JIECa.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak daktop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. . Bepnaackoro o 6uochepe. ['panulibl, coCcTaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKkoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemectB U OMOr€OXMMHUYECKHE LHKIBl  AJIEMEHTOB
(yraepona, azora). 3o0HaIbHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['mobaTbHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHuE PUPOJIBI u YeJI0BEYECTBA. CoxpaHneHnue
OwopasHooOpa3msi Kak  OCHOBa  ycToWumBocth  Ouocdepr.  OcHoBa
pPAlMOHAIIBHOTO YIIPABIIEHUS NPHUPOAHBIMU PECYpCaMU M UX HUCIOJIb30BaHUE.
JlocTrkeHust OMOJIOTUHU M OXpaHa MPUPO/IBL.

JemMoHCcTpanum:

[Toptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIuneBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmectBay, «llenn nutanus», «IKoNOruyueckas MUpPaMUAAY,
«buochepa u uenmoBex», «IKOCHUCTEMA IIUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeEMa XBOMHOro Jieca», «bHOILIEHO3 BOmOEMay, «ATPOILICHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3AEHCTBUSA Ha MNPUPOAY», «Baxuenmme
HMCTOYHUKM 3arps3HEHUs] BO3JlyXa U TPYHTOBBIX BOI», «llouBa — BakHeimias
coctaBisitomiasi  Ouocdepnn», «DakTopbl Jerpagauud MnouBy», «llapHUKOBBIMA
adhdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepnl», «OOIas
CTpYyKTypa Ouochepr», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
MIPUPOLEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLEHO3bI», repoapuii
«PactutenbHble  cooOmiecTBa», KoJuiekuuu — «buounenosdy», «Bpenutenu
BAKHEUIIUX CEIbCKOXO3SIMCTBEHHBIX KYJbTYp», TrepOdapud H KOJUIEKIUU
pacTEeHUN M >KMBOTHBIX, IPUHAIEKAIINE K PA3HBIM 3KOJOTMYECKUM TpymIam
onHoro Buga, KpacHas xkuHura Poccuiickoit @enepanuu, u300paxKeHUs
OXpaHsAEMBbIX BUJIOB pacTeHuit u KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OO0YYalOIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOECHUS IpenmMera «buonaorus»
BBIJICJICHBl  CJIEAYIOIIME  COCTaB/IOIIME:  OCO3HAHME  OOy4YaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOTHH, LIEJICHANIPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIECHUN TMYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEd W HCTOPUYECKUX TpPAOUUUN pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, NPUCYUIUMHU CHCTEME OMOJOTMYECKOro OOpa30BaHMs, HAIUYUE
AKOJIOTMYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€IU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «buonorus» nocturaroTcs
B €IMHCTBE y4eOHOH M BOCHHUTATEIILHOM MAESTENbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUHCKHUMH  COLUMOKYJIbTYPHBIMU, HMCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CcaMONO3HaHUS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHsI, pa3BUTUSI BHYTPEHHEN MO3HUIMH JIMYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K 3aKOHY M THIPABONOPSAKY, YEJIOBEKY Tpylda U
CTapllieMy TIIOKOJIEHUIO0, B3aUMHOIO YBa)XE€HHUSA, OEpPEXKHOTO OTHOIIECHHS K
KyJIbTYPHOMY HacJ€IMI0 W TpaJuUusM MHOTOHAIMOHAJIBHOIO Hapoja
Poccniickoit @enepanuu, NpupoIe U OKPYKAKOIIEN Cpee.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUA Yy4yeOHOro mnpeamera «buomorus»
JTOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTBH 00yUaroImXxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAlMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUII,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrOo 0O0IlecTBa,
pacUIMpEeHHE JKU3HEHHOTO OMbITa W ONbITa JAESITENIbBHOCTH B MPOLECCe
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENILHOM NESITEbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOIO 00I1IEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOIEH C pa3HBIMH YOCKICHUSMU, KyJIbTyPHBIMH [ICHHOCTSIMU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B ITPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4eOHBIX, IMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OIIOHEHTOB MNpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM EATEIHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA, YBAKEHHS K CBOEMY HAapOAy, YYBCTBAa OTBETCTBEHHOCTH MEpE]
Ponuuou, ropmoctu 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIEe MHOMOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE€ OTHOIIEHHE K MPHUPOJHOMY HACIEAMI0 W IMaMSATHUKAM
MPUPOABI, TOCTHKEHHsIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyXe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMH, MOHMMAHUA 3HAYEHUS OMOJIOTMH B IMO3HAHUHM 3aKOHOB
MPUPOBL, B dKU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOr0O OyAyILEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJMTEISIM, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIEHUM;

MOHUMAHUE HMOIIMOHAILHOTO BO3JECUCTBHS JKMBOM MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOJTYYHs:

MOHMMAaHUE M peanu3anus 370pOBOro W Oe3omacHoro obpasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJEHUWE TUTMEHMYECKMX TMpaBWJI W HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE LEHHOCTU TMpPaBUJl WHIMBHUIYAIbHOTO U KOJJIEKTUBHOTO
0e30macHOr0 TMOBEJAEHUS B CUTYyalUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEICTBUM W  HENPUATUS  BPEIHBIX  MNPHUBBIYEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;



TOTOBHOCTh K AKTMBHOM JEATENBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITEIIHO BBITIOIHSATH TaKyIO AESTEIbHOCTD;

WHTEpEC K pasnudHbiM cdepaMm npodheCCHOHATBHOU eATeTLHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccnn u peann30BbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTUYECKOW KYJBTYphI: MPUOOPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpYXarouen Cpepl;

OCO3HaHMUE rI00aJTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTed uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C palMOHAJIbHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUSI B  MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE PABHOBECHUS] B JKOCUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEN OKPYKAIOIIEH
MIPUPOJIHON Cpesie, YMEHUE MTPOTHO3UPOBATH HEOIArOMPUSATHBIC YKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIAT UX;

HaJlMYUe Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HSKOJOTMYECKOU
KYJbTYpPBbI, OIbITa JESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON M COIMATILHOM
MpPaKTUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOU  JIEATEIHHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH M OOIIIECTBEHHON MPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM U UWTATENIbCKON KYJIBTYpPhl KaK CPE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHHUS €€ poju B
dbopMUpPOBaHUU PALMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM 1I€JIOCTHOTO
MpeICTaBICHUs] 00 OKPYKAIOIIEM MUPE KaKk O €MHCTBE MPUPOJbI, YEIOBEKA U
00111ecTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH WM pelieHuu MmpodiieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTUM ISl COBPEMEHHOM IIMBUIU3AINY:
obecriedeHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIO0AIBHBIX HKOJIOTMYECKUX MPOoOIeM
U o0ecreueHus TMepexofa K YCTOWYMBOMY Ppa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHWOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIIEHUST OOIIEeH KYyJIbTyphl, €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoit mpu u3y4eHun OUOJIOTUH;

MMOHUMAHUE  CYIIHOCTH METOJOB  IIO3HAHUS, MCIHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUWA OKPY’KAOIIET0 MUpPA U MPOUCXOAAIINX B HEM
M3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 TOTYyUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaILIHSIX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYILIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHuI0, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWNA MO OMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAYYHOW KapTHHBI MUpPA U CHEUU(DUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEpPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOJIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT W JAPYruX),  YHHUBEpcCajbHble  y4eOHBbIE  JICHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETyJIATHBHBIE), 00€CIEUNBAIOIINE
(opmupoBaHre (PYHKIIMOHATIBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHUUU
oOyyJarommxcsi, CHOCOOHOCTh OOYYaIOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHbBIE
yueOHbI€ ICMCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPAMMBbI CPEIHETr0 OOIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananusa, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTUMU TOHSATUSIMHU );

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUSA [JIsi OOBsICHEHHS (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUECHUS,



NPUMEHATh  CXEMHO-MOJIEJbHBIE  CpEACTBA S MPEJCTAaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOILICHHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTax,
a TakkKe TMPOTUBOPEUMH PAa3HOTO pPOJA, BBIABICHHBIX B  PAa3IUYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCCIeI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATENbCKOM M MPOEKTHOU
NESATETPHOCTH, HAaBBIKAMH  pa3pemieHus MpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB PELICHHS MPaKTHYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEpIpeTanuy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsIX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIBHBIX MPOCKTOB;

dopMupoBaTh  HAy4YHBIA  THUN  MBIIUICHHWS, BIAACTh  HAYyYHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHI U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Yy €€ PEIleHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, IIPEATIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIUN (TEKCTe
y4eOHOro MOCcOOMsl, HAay4YHO-TIONYJSIPHOM  JuTeparype, OHOJOTHMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh WH(OOPMAILIMIO DPA3NUYHBIX BHIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(GopMyITHUPOBATH 3aMPOCH U IPUMEHATH Pa3IMYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uHQpOpMaIMU, HEOOXOAUMOM ISl  BBIOJTHEHUS
y4eOHBbIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpMAIME: NPUMEHITh XUMHUYECKHe, (U3HUECKHEe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA WM 3alUTBl  MH(OpMAIINH,
nH(GOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJajieHUe YHHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HU, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHE 3amaBaThb BOIIPOCHL, BBICKa3bIBATh CYXIECHHS OTHOCHTEIIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJjauM, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHUS KOH(MJIUKTHBIX CUTyaluH,
YMETh CMATYaTh KOHQIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEUCTBUS, IOHUMATh
HaMEpeHusi JApYyrux JIOJeH, TMpOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHUMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUyaIbHOM  pabOThl TpH  PEIICHUH OHOJIOTMYECKOW  MpOOJIeMBl,
000CHOBBIBaTh HEO0OXOANUMOCTD MIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WiIE€HA KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OpPraHu30BBIBATH M
KOOPJIMHUPOBATh ACHUCTBUS MO €€ JOCTMKECHHUIO: COCTABJATH IJIAH JCHCTBUMH,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OLUEHUBATh HUAEH C TO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3THYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBj1aieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO  OCYIIECTBJIATH  IIO3HABATEJIBHYIO  JIESTEIBHOCTb,
BBISBJISITH TPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEHICHHs MpoOJeMbl C  Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacmiipsATh paMKu  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATDH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMH B
pasHbBIX O00JACTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIQZIETh HABBIKAMU II03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YIbTATOB H
OCHOBaHM1, UCIOJIb30BATh NPUEMBI pedIeKCHH ISl OLIEHKA CUTYyalluH, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLECHHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATHh PELIEHUS IO HUX
CHIDKEHHIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTUX NpPH aHaJU3€ pPe3yJbTaTOB
NEATEIIBHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT cleuupuueckue s Y4eOHOro mnpeamera
«buonorus) HaydHble 3HaHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEpOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHIABl JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX YUYEOHBIX
CUTYyallMsIX, a TaKKe€ B pEAJbHBbIX XWU3HEHHBIX CHUTYalUSIX, CBS3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEICTABIEHBI M0 roJaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO nipeamMera «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHE PacKpbIBaTh COJEp:KaHnEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), romMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHUE (penpoyKuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JOTMa MOJIEKYJIsIpHOW Ownosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1ieHTpax MHOTOoOpa3usi u
MIPOUCXOXKJIEHU KyJnbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUX: HAOIIOEHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTHYECKOTO  JKCINEPUMEHTAa, BBIABMKEHHE  THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHIMBHIYaJbHOTO pAa3BUTHA OpraHus3Ma
(oHTOTEHER);

YMEHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA ISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIECHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: 0€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKPYXaIOIUX JIOJEH, COOJIOJIEHHs HOPM TIPAMOTHOTO IOBEJIEHUS B
OKpY’Karollel MpUpogHOM cpee, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUW MJIs PallMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TE€HETHYECKHe 3aJayd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHKE, CLEIJIEHHOE HAcJIeOBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPHUIHOTO CKPEILIMBAHMS JJIs IPEACKA3aHUs HACJIEI0BaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAAThH
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIKIO
OMOJIOTUYECKOTO COJEPM AHUS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHPOpMALMKM, HAYYHO-
MOMNYJISIPHbIE MaTepUaibl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJIOTUH, METUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOUIEHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YyHKUIHOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 33]1a4;



YMEHHE PacKpbIBaTh COJEp:KaHnEe OMOJOTUYECKUX TEPMUHOB M MOHSTHM:
BUJ, TOMYyJIALUsA, TEHOMOHA, OBONIONMS, JBWXKYIIUE CHIBI (PaKTOphI)
ABOJIIOLUH, PUCTIOCOOICHHOCTD OpraHU3MOB, BUJ000pa30BaHuE,
AKOJIOTHYECKUEe (HaKTOPBI, IKOCHCTEMA, TPOAYIEHThI, KOHCYMEHTHI, PEAYLIEHTHI,
[IETY TTUTaHUs, YKOJIOTHIECKas upamMuaa, OnoreoreHos3, onocdepa;

yMEHHE H3JaraTh OHMOJOTHYecKHe Teopuu (PBOJIOLMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKasi TEOpHUs OSBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTU
(3apognpreBoro cxoactsa K. M. Bapa, yepenoBanus riaBHbIX HalpaBICHUA U
myteit apomonu A. H. CeBeprioBa, yuenust o 6uochepe B. . Bepuaackoro),
OTIPEICTISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOAAMH HAyYHOTO MO3HAHUA B OMOJIOTHUH: HAOIIOIeHUE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs U IPOBEICHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCICAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHSATHHI, TEOPHIl U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYCHHBIX PE3YIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJSAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHON
M3MEHYHBOCTH, €CTECTBEHHOTO ot0opa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpOB Ha
OpraHM3Mbl, TI€PEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATH TOTYyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTHIECKIX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: 0€30MacCHOCTU CBOErO 30POBbS M 310POBbS
OKpY)XKaIOIUX JIIOJCH, COONIOACHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karolel MpUpogHOMN cpeje, TOHUMaHUe HEOOXOAUMOCTH HUCIIOIb30BAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh JJIEMEHTapHble OWOJIOTUYECKHE 3a7aud, COCTaBIAThH
CXEMBI [TIEPEHOCA BEIIECTB M SHEPTHH B SKOCHCTEMaX (LE€NU MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMI0AAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaATOPHBIM 000PYTI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHHBaTh W HMHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpeICcTBa MaccoBOM HH(OpPMAIMH, HAy4YHO-
MOMyJISIPHBIE  MaTepuaibl), pacCMAaTpUBaTh TJIOOAIBHBIE AIKOJIOTHYECKUE
po0JIeMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHHS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJIH30BaTh MOHSITHIHBIHI ammapat onooruu



MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOH 00Pa30E
cpeaHero o0uero o0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUH(
B (hOpMHpOBaHHHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MHpPA
BKJIaJIE POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pelICHHs )KU3HEHHBIX 3314

YMeHue pacKpbIBaTh COJCpKAHUE OMOJOTHYCCKHX TCPMUHOB U TIOHSTI
MeTabonu3M (0OMEH BEILIECTB W IPEBPALEHUE 3HEPrHH), IOMEOCTa3
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEIEHUE (PETIPOAYKIIHS ), HAC
POCT ¥ pa3BUTHE

YMeHue wuznaratb OUOJIIOTHYECKHE TeOopuu (KIETOYHAs, XPOMOCOMHA:
Mengens, T. Moprana, H.W1. BaBunoBa) u yudeHus (0 LEHTpax MHC
KynbTypHbIX pacTenuii H.M. BaBuiosa), onpenensiTe rpaHUIIbl HX IPUMEE

YMeHue BlaieTh METOJJaMH HAYYHOTO TIO3HAHUs B Onosioruu (HaOiromeH
MIPOLIECCOB M SIBJIGHUM; OpraHu3alusi U IMPOBEACHHUE OHOJOTHYECKOIC
TUIOTE3bl; BBISIBICHHE 3aBUCUMOCTU MEXAY HCCIEIYEMBbIMU BEJIMYMHE
pe3yJIbTaTOB, HCIOJb30BAaHHBIX HAYYHBIX IOHSTHUN, TEOPUH U 3aKOHOE
OCHOBaHUU NOJYYEHHBIX PE3YJIbTATOB)

YMeHue BeIACIATH CYHICCTBCHHBIC ITPU3HAKN BUPYCOB, KJICTOK IIPOKAPHUOT
MHOT'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTHU IIponeccoB oOMeHa BCIHICC
KIICTKE, q)OTOCI/IHTeSa, IJIACTUYCCKOTO M SHEPreTUICCKOro O6M€Ha, X
OIJIOAOTBOPCHUS, PA3MHOXCHUS, HHANBUAYAJIbHOI'O PA3BUTHA OpTraHHU3Ma

VYmMmenne MNPUMCHATH IOJYYCHHBIC 3HAHUSA JJIA 00BSICHEHHUS OMOJIOTHMYECK
MPUHATHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHOMN JKU3HU B IIEJIAX 00€(
3JI0POBBS M 3/I0POBBSI OKPYKAIOIIUX JIFOJIEH, COOIOACHUSI HOPM TPaMOTH:
MIPUPOJHON cpejie; TOHMMaHUuEe HeOOXOIMMOCTH HCTIOIb30BAHUS TOCTHKE
OMOTEXHOJIOTHH /I PAllMOHAIIBHOTO MPUPOIOTIONIE30BAHUS

YMmenue pelmiaTb 3JICMCHTAPHBIC T'CHCTUYCCKUC 3ala4l Ha MOHO- H
CIOCINICHHOC HAaACJICIOBAaHUEC, COCTABJIAATH CXCMbI MOHOFI/IGPI/II[HOFO CK[
HAaCJICAOBAaHUA ITPU3HAKOB Y OPraHN3MOB

YMeHue BBINOJNHATH J1TAOOpAaTOpHBIE M TpakTHYeCKHe paldoThl, COOIK
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHUYECKH OIEHHBATh W HHTEPHPETUPOBATH HHPOPMAIIIO
BKJIIOYAIOIIYK0 TICEBJOHAYYHBbIE€ 3HAHUSA W3 pPa3JIMYHBIX HCTOYHHKOB




MaTepuabl); ITUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OHOJIOTY
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YMenue co3naBath COOCTBEHHBIE INHCHMEHHBIE WU YCTHBIE COOOILEH]
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATH MOHS

11 KIIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 00pa30E
cpeaHero o0mero od0pa3oBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUH(
B (hOpMHPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MHpPA
BKJIaJIE POCCUUCKUX U 3apyOekHBIX YyUEHBIX-OMOIOrOB B pPa3BUTHE
IPaMOTHOCTH 4Y€JIOBEKa JIJIsl pelICHH s )KU3HEHHBIX 3314

YMeHue packpbiBaTh COJEpPKaHUE OMOJOTHYECKUX TEPMUHOB W TIOHSTHI
IBOJIIONMSI,  JIBMXKYIIME  CHiIbl  ((DakTOpBI)  DBOJIONHU,  IPHCI
BHI000pa30BaHUE, IKOJIOTHUECKHE (PAKTOPhI, IKOCUCTEMA, TIPOAYIICHTHI, |
MMUTAHWS, SKOJIOTHYECKasl MUpamMuIa, OnoreoreHos, ouochepa

YMeHnue uznaratb Ouonoruueckue teopuu (IBoiroruonHas teopus Y. 1
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoacrsa K.M
HanpasiieHu# u myrteit sBomonu A.H. CeBeprioBa, yuenust o 6unochepe E
TPaHUIbI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BnaJeTh METOJaMU HAyYHOTO TMO3HAHUs B Ouosoruu (Habio1eH
MPOIIECCOB W SIBJICHUI; OpTaHW3aIUsl M IPOBEIACHUE OMOJOTHYECKOIC
TUTIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXIY HCCICIYEMBIMU BEITUYHHE
Pe3yJIbTaTOB, WCIIOJIH30BAaHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOE
OCHOBaHUU TIOJYICHHBIX PE3YJIHTATOB)

YMeHHe BBIICTATh CYIIECTBEHHbBIE MPHU3HAKH CTPOCHUSI OMOJIOTHYECKUX
MPOJYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OWOT€OIIEHO30B M JKOCHC
HACJICJICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa:
OpPraHU3MOB, JICHCTBHUS DKOJOTHUECKUX (DAKTOPOB HAa OPTaHU3MBI, IEPEHO
IKOCHCTEMAX, aHTPOIIOTCHHBIX M3MEHEHHI B YKOCHUCTEMaX CBOCH MECTH
OMOTeOXMMHYECKHX IIHKIOB B Onochepe

VYMmenne MNPUMCEHATH IOJYYCHHBIC 3HAHUSA JJIA 00BSICHEHUS OMOJIOTHYECK
MPUHSATHS IPAKTUUYECKUX PEIICHUN B MOBCEAHEBHON JKU3HU B IIEIIAX 00€(
3I0POBBS M 3/IOPOBBSI OKPYKAIOIIUX JIFOJIEH, COOIOACHUSI HOPM TPaMOTH:
MPUPOJHON cpesie; MOHMMaHHe HEeOOXOIMMOCTU HCIOJIB30BaHUS JOCTH
JUTSI pPallMOHATILHOTO TTPUPOAOTIOIH30BAHMS

YMeHue pemath dJIeMEHTapHble OWOJIOTMYECKHE 3aJa4d, COCTaBISATH
SHEPTUU B DKOocHcTeMax (I[ENH MUTAHNS)

VYMeHue BHIIOIHATH naGopaTopHLIe U TIPAKTHYCCKUC pa60TBI, COO0JIKC




y4eOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHEM

YMeHHne KpUTHYECKH OIICHHWBAaTh W HMHTEPIPETUPOBATH HH(POPMALHUIO
BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHWS W3 pPa3IMYHbIX HMCTOYHHUKOB
MaTepHalibl); pACCMAaTPUBATh TII00ABHBIE YKOJIOTHUYECKHE MPOOIEMBI COF
OTHOIIECHHIO K HUM COOCTBEHHYIO TO3HIINIO

10

VYMmenune CO31aBaThb COOCTBEHHBLIE IHCBMEHHBLIE U YCTHBIC COO6H_ICH]
PIH(bOpMaI_[I/II-O N3 HECKOJIBKUX HCTOYHHUKOB, I'PaMOTHO HMCITI0JIB30BATh ITOHA




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 buonorus xak Hayka

11 buonorus — Hayka o xuBOH mnpupone. Ponp Ouonorun B (OPMHPOBAHUU COBPEME
' Cucrema GMOJIOTHYECKUX HAYK

12 Metonpl 1o3HaHUS KUBOM NpUpOAbl (HaOIIOAEHHE, HKCHEPUMEHT, OIMCaHUE,
' MOJIEJIMPOBAHUE, CTATUCTHUECKass 00pabOTKa JaHHbIX )
2 JKuBble cucTeMBl U UX OpraHu3aLus

2.1 JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3yueHus ouonoruu. CBoiicTBa Guocucre

99 VYpoBHM OpraHu3anuu OHMOCHUCTEM: MOJEKYISIPHO-TEHETUYECKUH, KIETOUHBIH, Of
' BHJIOBOM, DKOCUCTEMHBIN, OMOChHEpHBIi
3 XUMHUECKUHN COCTAaB U CTPOEHUE KIICTKU

31 XUMUYECKUN COCTAB KIIETKA. XUMHUYECKUE BJIEMEHTBI: MAKpPO3JIEMEHTBI, MHKPOIJIE

' BeniecTBa. @yHKIMM BOJIbl U MUHEPAJIBHBIX BElIECTB B KieTke. [lognepxanue ocMoTHy
benku. CoctaB u cTpoeHne 6eIKOB. AMUHOKHCIOTHI — MOHOMEpHI OekoB. HezameHnMm:
AMUHOKHCIIOTHBI CcOCTaB. YPOBHM CTPYKTYpbl OEIKOBOW MOJIEKYJbl (TIepBUYE

3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHEe CBOMCTBa OeskoB. bronornueckue GpyHkmuu 6
®epMeHThl — OHoNoruyeckre karanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHT]
Kodepmentsl. Butamunsl. OTnnunst pepMEeHTOB OT HEOPraHUYECKHUX KaTaIu3aTopoB
VYrieBoabl: MOHOCaxapuabl (IVII0OK03a, pud03a U J1€30KCHpuO03a), nucaxapuibl (caxaj

33 (kpaxmaJ, TIIMKOTeH, LeJI0J03a). buonornueckue GyHKIMN YIII€BOIOB.

' Jlunuapl: Tpurnuuepuabl, crepouibl, pochonunuasl. I'napopriibHO-TUAPOPOOHBIE CBO
aunuoB. CpaBHEHME YIIeBOJI0B, OEIKOB M JUIUI0B KaK HICTOYHUKOB SHEPTUU
Hyxnennoseie kucnotsl: JJTHK u PHK. Hykneotnabl — MOHOMEpB! HYKJIIEMHOBBIX KHCT

3.4
Crpoenue u pynkuun PHK. AT®: ctpoenune u pynkumu

3.5 [TuTonorus — Hayka o kieTtke. Knerounas teopus. MeToasl U3ydeHuUs KIETOK

36 Knerka kxak nenoctHas xuBas cucrema. OOIIue MPU3HAKU KJIETOK: 3aMKHYTasi Hapyk

' KaK FeHeTHYECKUH ammapar, CuCTeMa CHHTe3a Oelka
Tunsl KJIETOK: SyKapuoTHUecKas U npokaproTtudeckas. OCOOEHHOCTH CTPOEHUS MPOKa]

3.7 creHka Oaktepuil. CTpoeHHE DYKapHOTUUYECKOW KIeTKH. OCHOBHBIE OTIMYMS PaACTH’
KJIETKU

38 [ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIMKC, X (PyHKIHUU

CBOICTBa U (I)YHKI_II/II/I. ]_[I/ITOHJ'IaSMa u eé OpraHoOnAbl. OI[HOMeM6paHHLIC OpPraHOUbI K]




(BI1C), anmmapat I'onbmku, m30coMbl. [1omyaBTOHOMHBIE OPraHOH bl KJICTKH: MUTOXOH/I
MUTOXOHAPUI U Tactu. Buasl miactun. HememOpaHHble OpraHOUAbI KJIETKH: pUOOCON
KryTuku. OYHKIIMU OpraHoUA0B KJIeTKU. BriroueHus

3.9

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue sapa: saepHas 000JI0uKa, Kapu
XpOMOCOMBI

3.10

TpaHCIOpT BELIECTB B KIETKE

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

OOMeH BemiecTB, WM MEeTa00JIU3M. ACCUMIIIALMS (TUTACTHYECKUI OOMEH) U TUCCUMMUJI
JIBE CTOPOHBI E€IMHOIO Mpoliecca MeTaboym3ma. THIbl 0OOMEHa BEIECTB: aBTOTPO!
(bepMEHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIICTKE

4.2

®orocunre3. CperoBas U TemHOBasg (a3bl ¢GoTocuHTe3a. Peakinuu ¢doTtocuHTe3a.
3nauenue (HOTOCHMHTE3a M KU3HU HA 3emie. BrnusHue ycioBuil cpenbl Ha (POTOCHE
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHHTE3UPYIOIIHe OakTepru. 3HaUeHHUE XEeMOCHHTE3a JIIs )KU3HH Ha

4.3

DHepreTUYecKuii 0OMEH B KJIETKe. PacIiernienre BemecTB, BbIICICHUE U aKKYMYJIHPO
sHepreTudeckoro oomena. ['nmukomms. Bposkenme u ero Buasl. Kuciopomnoe okxuci
D¢ dekTHBHOCTH YHEPreTHYECKOr0 0OMEHA

4.4

Peakun marpuunoro cunresa. I'enetndeckas napopmanus u JIHK. Peanuzamnms rener
I'enetnueckuii kox M ero cpoiicTBa. Tpanckpunuus — matpuuHblii cuHTe3 PHK. T
KoaupoBanue amuHokuciot. Ponbs pubocom B OnocunTese Oenka

4.5

Hexnerounsie hopmer xu3Hu — BUpYyCHl. VcTopust oTkpsiTis BupycoB (.M. MBaHOBC
JKU3HEJEATENIbHOCTH BUpPYCcOB. bakrtepuodaru. bosne3sHu pacteHuid, )KUBOTHBIX U 4Yes
Bupyc ummynoxeduiura venosexka (BUY) — BozOynurens CIIM/a. [Ipodunaxtu
3a00J1€BaHUN

Pasmuoxenne n WHAUBUAYAJIbHOC PAa3BUTUC OPraHNU3MOB

5.1

Krnerounslii mUK, WM >KU3HEHHBIM LUK kieTku. MHTepdaza u muto3. Ilporecc
Perumukamus — peakuus marpuunoro cunte3a JIHK. Crpoenme xpomocom. Xpowm
JuninouaHbpId U TaIUIOMAHBIA XPOMOCOMHBIE HaOOphl. XpomaTtuisl. lluTomoruue
VHIUBUIYAIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. [Iporeccsl, MPOUCXOAIINE HA PA3HBIX C
CMBICJI MATO3a

5.2

CDOpMBI Pa3MHOKCHHA OPraHU3MOB: OecIiojoe M IOJIOBOE. Buasr Oecroaoro P
INIOYKOBAHHUC OAHO- W  MHOI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC, BCIr¢TaTUuBHOC
KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUC JIS1 CCIICKIINU

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.
Meiio3. Cragum wmeio3a. Ilpomecchl, mpoucxondimue Ha crTaguax Meio3a. [lor
Kpoccunrosep. bruonornuecknii CMbICIT M 3HaYEHUE MEH03a

5.4

I'ametorenes — mnmponecc O6pa3OBaHI/I$I IMMOJIOBBIX KIJICTOK Y JKHMBOTHBIX. IIonoBeIie X
O6pa3OBaHI/IC U Pa3BHUTHC IIOJIOBBIX KIICTOK — TaMCT (cnepMaTo301/1;[, SHAIEKIIeTKA
OcoOeHHOCTH CTPOCHUA SIAIEKJIETOK U CIICPMATO30UJIOB. OH.HOI[OTBOpCHI/IC. HapTeHore:




5.5

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIEHOE pa3BUTHE (AMOpUOTeHes3). D
y TO3BOHOYHBIX JKHBOTHBIX: JPOOJIEHWE, TacTpyysnus, opraHoreHes. IlocTam(
NOCTAMOPHOHAILHOTO Pa3BUTHUS: MPsAMOE, HempsiMmoe (JTMYMHOYHOE). BimsHue cpe
(akTOpBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Buthe pacreHuii. OHTOTeHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMECHH, CTAH

HaCJ'Ie,I[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

HpC,I[MCT H 3aa4u I'CHCTUKHU. I/ICTOpI/IH Pa3BUTHA TI'€HCTUKH. BKJ'IaI[ pOCCHﬁCKHX n 3
I'CHCTHUKU. MeTO,HBI T'CHCTHUKU (FI/I6pI/II[0J'IOFI/I‘IeCKI/II71, HHTOFCHCTH‘IGCKHﬁ, MOJICKYJIS
reHeTudyeckue noHaTus. I eHeTnaeckas CHMBOIJIMKA, UCITIOJIB3YEMas B CXEeMaX CKpCIIMBal

6.2

3aKOHOMEPHOCTH HACJEJIOBaHMS MPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHor
enHo00pa3us rTHOpHUIOB TepBOro mokosieHus. IlpaBuino noMuHMpoBaHMsA. 3aKOH pac
yuCcTOTHI ramer. [loHOe U HenosHOe TOMUHUPOBAHHUE.

I[HFH6PHI[HO€ CKpCIIMBAaHUC. 3aKOH HE3aBHCHMOI'O HACJICOJOBaHUA IIPHU3HAKOB
JUTHOPUIHOTO CKpELMBaHus. AHaJlIM3Mpylolllee cKpemuBaHue. Vcnonb30BaHue aHall
OIpe/iesIEHUs] TEHOTHUIIA 0COOU

6.3

CL[CHJ'IGHHOG HaCJICJOBAHUEC IIPHU3HAKOB. Pa6ota T. MopraHa N0 CHCINICHHOMY HacC
CHCIIJICHHS I'€HOB B PE3YJIbTATC KPOCCHUHI'OBEPA. XpOMOCOMHaﬂ TCOPUA HACIICACTBCHHOC
I'enetuka mnoma. XpOMOCOMHOC OIIPpCACIICHUC II0JI1a. AYTOCOMBI H TIIOJIOBBIC :
I'CTCPOTraMCTHLIC OPIraHU3MBI. Hacnenosanue IIPHU3HAKOB, COCIJICHHLIX C ITIOJIOM

6.4

HM3MeHunBoCcTh. Buapl HM3MEHUYMBOCTU: HEHACIEJACTBEHHAs M HacjeAcTBeHHas. Pos
N3MCHYHNBOCTH. XapaKTepI/ICTI/IKa MO,I[I/I(l)I/IKaHI/IOHHOI>'I HU3MCHYMNBOCTH. BapI/IaI_II/IOHHBIi
HopMa p€aKiuu IIpHU3HAKaA. KonnyecTBeHHBIE M KadeCTBEHHBIE IIPU3HAKHU HU F
MO,HHq)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

6.5

HacnencrBennas, il TeHOTHIIMYECKAs, H3MEHUMBOCTh. KOMOMHATUBHAS U3MEHUYHMBOC
OCHOBa KOMOMHATHBHOW W3MEHYMBOCTU. MyTallMoOHHas W3MEHUYMBOCTh. Kitacc
XPOMOCOMHBIE, FeHOMHbIe. YacToTa M mpUyuHBl MyTauuil. MyTtareHHble (QakTOpBI. -
HacaeacTeeHHon m3menurnBocty H.M. Basunosa

6.6

I'eneTnka yenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI TCHCTUKH YCIOBCKA: T
HHTOFCHGTHHCCKHﬁ, 6I/IOXI/IMI/I‘leCKI/II\/’I, MOJ'ICKy.]'ISIpHO'FeHeTI/I‘IeCKI/II\/’I. COBpeMeHI
IMMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, T'CHOTHIIMPOBAHHE, B TOM YHCIC C TIOMOIIBIO ]
3a00JIeBaHUs 4YCJIOBEKA: T'CHHEIC 6OJIC3HI/I, 0oJle3HU C HacCJIeICTBEHHOM npeapaci
oone3nn. ComaTUyeckue WU TCHCpATUBHBIC MYTallUuH. HpI/IHI_II/IHBI 310pOBOTO

HpO(i)I/IJ'IaKTI/IKI/I U JICYCHHS TCHETUYECKUX OOJIC3HEH. Menuko-TeHETUIECKOe

MEIUIIUHCKON T'€HEeTUKHU B NPpCAOTBPAIICHUN U JICHCHHUU I'CHCTUYCCKUX 3a00JIeBaHUH Ye.

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka M IIpoLEcC. 3apOXKIECHUE CENEKLIMH U JIOMECTHUKAIUs. Y4eE
INPOMCXOXKACHUS U MHOTrooOpas3us KyJIbTYpHBIX pacTeHHUH. LIeHTpBl MpOMCXOKIeHU
opoJia, MTaMM

7.2

CoBpeMeHHBIE METO/IbI CeIeKIIMU. MacCOBBI M UHIMBUAYAIBHBIH OTOOPHI B CEJICKIINH
JKCTepbepa. bBIM3KOPOACTBEHHOE CKpeIMBaHUE — WHOpUAWHT. Ywcras JWUHUA.




I'ereposuc, unu rubpugHas cuia. HepoacTtBenHoe ckpemuBanue — ayrOpuauHr. C
ycrexu. VCKycCTBEHHBIH MyTareHe3 W IOJIy4€HHE IOJNUIIOUI0B. JlOCTHKeHUs ceJ
MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak orpacib Ipou3BOJACTBA. ['€HHas HH)KeHepus. JTamnbl co3fa
TpaHCreHHBIX Opranu3MoB. Kiierounas unxenepus. Knerounsle KynbTypbsl. MEUKPOKIIOF
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIOTH
I'MO — reneTnuecky MOAU(DUITUPOBAHHbBIE OPTAHU3MBbI

11 KIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

DBOIOMOHHASA OUOJIOTUSI

11

DBOJIOIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHHU.

CBuzerenbcTBa 3BOMOLUU. [laneoHTONOrMYECKUE: MOCIEeI0BATEIbHOCTh MOSIBICHUS
Jetonucu, nepexoausie Gopmbel. buoreorpaduyeckue: cXoAcTBO M paznuuue (GayH 1
OMOPHOIOTHYECKHE: CXOACTBA U Pa3luyusl YMOPHOHOB PA3HBIX BHIOB IMO3BOHOYHBIX.
TOMOJIOTHYHBIC, aHAJIOTHYHbIE, PyJUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIs
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX MTYTEH Y BCEX OpraHU3M(

1.2

OpomononHas Teopus Y. Jlapsuna. IIpennocsuiku BOZHUKHOBEHUS JapBUHU3MA. J[B
no JlapBuHy (M30BITOYHOE PAa3MHOXKEHHE MPH OTPAHUYECHHOCTH PECYPCOB, HEOMPEIE
CyIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

Cunrerndeckas teopust sBomonuu (CTD) u ocHOBHEIE €€ MoNI0KeHHs.. MUKPOIBOITIOIH
1 HBOJIFOLIUHU

14

JBwxymue cuiibl ((akTOphl) SBOIIONKUUA BUAOB B MpUpoae. MyTallMOHHBIN MPOIEcC
[TonmynsiioHHble BONHBI M Jpeid reHoB. M3omsuus u murpanus. EcrecTBeHHBIH C
3BOJTIOLMH. DPOPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3yabTaT 3Bosoluu. [IpuMeps! npucnocotier
Y UIM0a/1alTaluy.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BHI000pa30BaHUS: T€OTP

1.5

MaxkposBomorus. @opmbl 3BONIONUY: (UIeTUYECKas, TUBEPreHTHas, KOHBEPTeHTHAS,
9BOJIIOLIUH

Bo3HukHOBEHHE N Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble peACTaBIEHUS O 3apOKJICHUHN XKM3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHY
MaHcrepMus. XHMHYECKass HBOJIIOLUA. ODKCIEPUMEHTAIBHOE MOATBEPKICHUE XHUMH
sTanbl Ononorudeckor sBomonuu. ['unoreza PHK-mupa. [lepBbie KIeTKH M UX 3BOJIK

TPYIII XKUBBIX OPraHU3MOB




2.2

Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxei. Apxenckas U IpOTepO30Iic
MIePHOJIbI: KeMOPHUICKHIA, OPJIOBUKCKUH, CHITYPUHUCKUHN, T€BOHCKUN, KAMEHHOYTOJIbHBIN
€€ MepuoJIbl: TPUACOBBIN, IOPCKUIA, MEJIOBOM.

Kaiinozoiickass spa u €€ mnepuoibl: MajJeOreHOBbINA, HEOrE€HOBBIA, AHTPOIOTCHOBBI
reoJIOTHYECKHX MporieccoB. OCHOBHbIE ATAIbl SBOIIOIMHI PACTUTEIBHOTO U KUBOTHOTO
U )KUBOTHBIX. [losiBNIeHUE, paclBET U BHIMUpPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Boonuu. OCHOBHBIE CUCTEMATUYECKH

2.4

DOBoJIOIUS YeJoBeKa. AHTPOIOJIOTUS Kak HayKa. Pa3Butue mpencTaBieHUN O MpOv
u3y4eHus anTponoreHesa. CXoJCTBa U pa3auyius YelloBeKa U )KUBOTHBIX. CUCTeMaTHYE
JBsuxymue cuibl (pakTopsl) anTponorenesa. HacrnencrBeHHast H3MEHUMBOCTD U €CTEC
00pa3 K13HU, U3TOTOBJICHUE OPYAHI TPy/Ia, MBIIICHUE, pEUb

2.5

OCHOBHBIE CTaJIMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK yme
UYenoBek HeaHaepTanbCKuii, UenoBek pasyMmHbld. Haxogku MCKOIIaeMBIX OCTAHKOB,
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAUS

2.6

YenoBeueckue pacbl. OcHOBHBIE OOJbIIME pachl:  eBpomeougHas  (eBpasy
(9KBaTOpHalibHAsA), MOHTOJIOMJHAsA  (a3MaTCKo-aMepuKaHcKas). YepTbl  MPHUCHO
YeJI0OBEUYECKHUX Pac K YCIOBUSAM cyliecTBoBaHMs. EAMHCTBO yenoBeueckux pac. Kpuruk:

OpranusMbl 1 OKpy>Karolias cpeaa

3.1

Okojorusi Kak Hayka. 3ajayd M pas3jeiabl SKOJIOrMH. MeToabl HKOJIOTMYECKUX
MupoBo33peHue. Cpeapl 0OMTaHUsI OPTaHU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAS, IOYBEHE

3.2

Okonornyeckue gaxtopbl. Kimaccudpukaius 3xoa0ruueckux GpakTropoB: aOMOTHUECKHE,
JleiicTBuE 9KOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

Abuotnueckue (HakTopbl: CBET, TEMIEpaTypa, BiaxxHocTh. DoTonepuoausM. [lpucnoco

abnotuyeckux (hakTopoB. bruosornueckue puTMbl

3.4

buortnueckue (I)aKTOpLI. Buast OMOTHYECKUX B3aMMOACHCTBHUH: KOHKYPCHI U, XUIITHUT
KOMMCHCaJIN3M (HaXHe6HI/I‘{eCTBO, I(BapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaJ’IH
B3aUMOACUCTBUM s CYHICCTBOBAHUS OPTraHU3MOB B ITPUPOJHBIX COO6IJ.I€CTB8.X

3.5

DKOJIOTUYECKUE XapaKTePUCTUKH monyiasuud. (OCHOBHBIE TOKa3aTeId TOMYJIAIL
POXKIAEMOCTh, CMEPTHOCTD, TPUPOCT, MUTpaLUs. JIMHaMUKa YUCICHHOCTH NOMYJIALUH

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

Coo0611ecTBO opraHu3MoB — OuoleHo03. CTpyKTypbl OMOIIEHO3a: BHAO0BAsI, MPOCTPAHCTE
Bunsr-gomunantel. CBa3u B OHOLIEHO3€E

4.2

Dkonorudeckue cucreMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEMEe M OHMOTEOIeHO3e.
HKOCHUCTEMBI: MPOAYLUEHTbI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BeEIIECTB U |
Tpodudeckue (MuieBsie) ypoBHU dKocucTeMBbl. [Tumessie 1ienu u cetu. OCHOBHBIE TIOF
MPOAYKIHsI. DKOJIOTHYECKHE MUPAMUJIbL: TPOAYKIIMH, YUCICHHOCTH, Ornomacchl. CBOV
camoperyJsius, pazsutue. Cykieccus




4.3

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMAa XBOMHOTO HITU IIUPOK(
AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. bronornuecke
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

buopasnoobpasue kak GpakTop ycToMUUBOCTH dKOcucTeM. CoxpaHeHne OUOIOrHYECKOT(

4.4

VYuenue B.U. Bepnanckoro o 6uoctepe. I'panutipl, cocraB u CTpykTypa 6uochepsr. k
Ocobennoctu 6uocdepsl Kak TI00ATBHON YKOCUCTEMBI. J[MHaMHUYECKOe paBHOBECHE
KpyroBopoTsl BemecTB 1 OHOre0XUMHUYECKUE IIUKIIBI AIIEMEHTOB (Yriepoa, a3ota). 301
OMOMBI CcyIIN

4.5

YenoseuecTBo B Onocdepe 3eMian. AHTpOIIOTCHHBIC U3MEHEHUs B Onocdepe. [modanpH
OcHOBa palMOHAILHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMy M UX HCIIOJIb30BaHHUE. J
PUPOIBI







