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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEPIKAHUS YUEOHOro MpeaMeTa
«buosioruss» cocTtaBuid: KoHUenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeNieH, COJEpKaHUsl, pEe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LEIAX W TMPUHIMUIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero ooOpasoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crielupuke OUONIOruH, €€ 3HaYCHUU B MIO3HAHUU KMBOM MPUPOJIbI
U o0ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIeHbl OCHOBHbIE (YHKIIMHM MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouonoruu na€T MNpeAcTaBICHUE O LesiX, o0 oOmiei
CTpaTeruu OOYy4YeHUs, BOCIHUTAHMUS U PA3BUTHS OOYYAIONIUXCS CpPEJICTBAMHU
yueOHoro mnpenmera «buomorus», ompenenser o0s3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTeNbHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3YyJbTaTaM
oOydueHuss B (OPMHUPOBAHUU OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHHOMN
JEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS MO OCBOCHHIO COJIEP KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYCHHH OHMOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAETCS HAMNPABICHHOCTh HA pAa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUi  JMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPECTABICHU O 37A0pOBOM 00pa3ze >KU3HU U OEpeHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHon cpexe. Ilosromy Hapsgy ¢ HU3yYEHHEM
00IIIEOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOM KU3HU ISl PEIICHUS TPUKJIA/IHBIX 3a/1a4, B TOM YHUCJIE:
MpOPWIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHU  YEJOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIICH MPUPOTHOM Cpene, aHaiam3a
BIIMSHUS XO35MCTBEHHOMN AEATEILHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHME BHHUMaHUSA K  [PUKIATHOU
HampaBJIeHHOCTH  ydeOHOro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady IIKOJIBHOTO OHOJIOTHYECKOT0 O0pa3oBaHUs, KOTOpas Mpernoaraet
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpa.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMUPOBAHNUE Y OOYYAIOIIUXCS MPEICTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O JKUBOW IPHUPOJE, €€
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOU OpPraHU3alMM U HBOJIIOLMH, CO3AET



YCIIOBUSL  JAJsi: TIO3HAHMSI 3aKOHOB JKMBOW  MPUPOJBI, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 370POBOrO M 0O€30MacHOro obpasa
U3HHU, DKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K >KUBOU
MIPUPOJE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJIOTMS  MMEET  TakXke JUIA  PEHICHHS
BOCIUTATENBHBIX M Pa3BUBAIONIMX 3a7a4 CpeaHero oOiero oOpa3oBaHMUS,
couuanu3anuu oodyvarommxcs. M3ydenne OHOJIOrHMM 00ECIeYHBaET yCIOBUS
VIS dbopmMupoBanus WHTEJUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
WH)OPMAITMOHHBIX  HABBIKOB, 3CTETHYECKOW  KYJIbTYPhI, CIIOCOOCTBYET
WHTETpali OMOJOTUICCKUX 3HAHWMA C TMPECTABICHUSIMH U3 JPYTUX YICOHBIX
MpEeAMETOB, B YaCTHOCTH, (u3nMku, Xumuu u Teorpaduu. Has3BaHHbBIE
MOJIOKEHUSI O MpPEeIHA3HAYEHUH Yy4eOHOro mpeamera «bHONOrHs» COCTaBUIU
OCHOBY JUIsl OINpPENENIECHHS MOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, IPEICTaBIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Otbop coxepxanms yaeOHoro npeamera «buomorus» Ha 6a30BOM ypoBHE
OCYHIECTBJIEH € MO3UIUH KYJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHs, 3HAUUMbIE IS
dbopmupoBaHus OOIIEH KyJbTYpbl, OMNPEICIAIONIUNE aJCKBATHOE TMOBEJCHUE
YeJI0oBeKa B OKPY Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIEC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTesibHoCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEp)KaHUsA, KOTOpbIE CIyKaT OCHOBOM ISt
(opMHpOBaHUA TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M I[EHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa30BaHUsl.

CTpyKTypuUpOBaHUE COJEpX aHUs y4eOHOro Marepuaia B IPOrpamMme IO
OMOJIOTUM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIbI, O €€ YPOBHEBON OpraHU3ALNH
M SBOJIOUMHU. B COOTBETCTBMM C 3THUM B CTPYKType Yy4eOHOro mnpeaMmera
«buonorusy BbIIENEHBI CIENYIOUUE CoAepKaTeabHble JIMHUU: «buomorus kak
HayKa. MeToJibl Hay4HOro nmo3HaHus», «Kierka kak Onojornyeckas cucteMa,
«Opranusm kak Ouosiornueckas cucremay, «CucreMa u MHOrooopasue
OPraHUYECKOTO MHUPa», «OBOJIOLMUSA >XUBOW NPUPOABD), «IKOCUCTEMBI M
MPUCYIIME UM 3aKOHOMEPHOCTH.

Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid >KUBBIX CHCTEM PAa3HOI0 paHra W MpUOOPETEeHHE YMEHH
WCTIOJB30BaTh ATH 3HAHUS JUISl TPAMOTHBIX JACHCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOH TIPUPOJIBI U PEIICHUS Pa3INIHBIX )KU3HCHHBIX MPOOJIEM.

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

OCBOCHME O0YYaIOIIMMHUCS CHUCTEMbl 3HAHH O OMOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IMpaBUiiaX, CIYKalUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[I0O3HAHMS, CTPOEHUH, MHOroO0pasuu u
OCOOEHHOCTSIX JKHUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHU3allid, BbIIAIOLIUXCS
OTKPBITUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

dbopMHpoBaHrEe y 00yHaIOIIMXCS MO3HABATENIbHBIX, HHTEJUIEKTYAIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUU HAYUYHBIX B3IJISIIOB, WJEH M MOJXO0JIOB K M3YUYCHHIO JKMBBIX CHCTEM
Pa3HOIO YPOBHSI OpPraHU3aluy;



CTAaHOBJICHHE Yy OOydaloIIuxcs oO0mel KynbTypbl, (PYHKIMOHAIBHOU
IPAMOTHOCTH, pPa3BUTHE YMEHHH OOBSACHATH MW  OLICHUBATH  SIBJICHUS
OKPYXAIOIIEr0o MHUpa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
MOJIyYE€HHBIX IPU U3YYCHUH OMOJIOTHY;

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

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
AKOJIOTUYECKOH KYJIbTYpPBL, 1JI1 (OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNE NMPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOW KU3HU
JUISl OLIEHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME U COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpemgnero oOiero odpazoBaHusi «buonorus», uzydaeMas Ha
0a30BOM YpOBHE, SBISETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMSIINUM 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).
COAEPKXAHUE OBYUEHMUSI
10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJ0THU C OOLIECTBEHHBIMHU, TEXHUUECKUMU
U JPYIrMMH €CTECTBEHHBIMU HaykaMmu, (uiocodueil, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouosiornu B (OpMHPOBAHWM COBPEMEHHOW HAYYHON KapTHUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meroabpl TO3HaHUS SKUBOM Mpuponbl (HAOIIOAEHUE, SKCHEPUMEHT,
omnHcCaHWe, HU3MEpEeHue, Kiaccuukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Kombuos, [Ix. Yorcon u ®.
Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI JKUBOUM TIPUPOIBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB IMPHU
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3y4YEeHHs] OHOJIOTHH.
OTnuyue )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OuocHcTeM U HX pa3HooOpazue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJISIPHBIA, KJICTOUHBIA, TKaHEBbIA, OPTaHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BO, 3KOCUCTEMHBIN (OMOTeOIIEeHOTUYECKUI ),
OouocdepHbIi.

JdeMoHcTpauu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aLNN JKUBOU IPUPOIBD).



O6opynoBanwue: Mojens MoJiekyisl JJHK.

Tema 3. XumMuuyeckuii COCTAaB ¥ CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTAB KJIETKU. XMUMUYECKHUE DJIEMEHTBI: MAKPOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpaNbHbIE BEIIECTBA.

@OyHKUMU BOABI M MUHEpaJbHBIX BelIECTB B Kierke. llognepkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHre OEIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble ¥ 3aMEHMMBIE AMHMHOKHMCIOTBI. AMHHOKHUCIOTHBIA COCTAaB.
YPOoBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GYyHKIIH OEIKOB.

depMmeHTH — Ounosormueckue Karanmsatopbl. Crpoenme (epmeHTa:
aKTUBHBIA LEHTp, cyOcTpartHas crneuupuuHoctb. Kodepmentsl. ButaMuHsI.
OTnunuust PepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.

VYrneBoasl: MoOHOcaxapuabsl (TJIIOKO3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibsl (caxaposa, JIaKTO3a) W TMoJiucaxapubl (Kpaxmani, TJIMKOIEH,
Hesutono3a). buonornyeckue pyHKIIMM yriieBOIOB.

Jlunuapl:  Tpurnuuepuabl, (ocPoNUNUbl, CcTepouasl. [ uapoduibHO-
rupodoOHbIle CcBOMCTBA. buonormueckue ¢GyHKuuM aunuaoB. CpaBHEHUE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JJHK wm PHK. Hykneornmsr — MoHOMEpHI
HyKJIeMHOBBIX KHUCHOT. Ctpoenue u ¢ynkuun JIHK. Crtpoenue m QyHkmm
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[utonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PAKTOB B HAy4YHOM MO3HAHUHU. MeETOIbl U3Y4YEHHS
KJIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOIIME NpPU3HAKUA KIETOK:
3aMKHyTasi HapyxHasi meMOpana, Mmonekysbl JJHK kak renernueckuii amnmapar,
CUCTEMa CUHTE3a OeKa.

Tunel KIETOK: 3yKapuOTHYecKas W Mpokapuoruueckas. OcoOeHHOCTH
CTpOeHHus npokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKUM. OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, KUBOTHOW M
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC,
ux ¢ynkuuu. Ilnazmatuyeckas wemOpaHa, €€ cBoiicTBa M (DYHKIUH.
[uronnaszma u e€ opranoussl. OgHoMeMOpaHHble opraHouabl KieTku: JIIC,
annapat [onbmxu, sm30cOoMbl. IlolyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHAPUHU, TIACTUIBL. [IpoucxoxkaeHne MUTOXOHIAPUM W macTui. Bumsl
wiactua. HemeMOpanHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIA LEHTD,
LHEHTPUOIHU, PECHUYKH, KI'YTUKH. DYHKIMHA OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — peryasTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. Jleenryk, P. I'yk, T. IlIBann, M. lllnelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpenenieHue XUMHYECKHX JJIEMEHTOB B HEXKHUBOMU
npupope», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupl u cxemsl: «lleprognyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyynbl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHE MOJEKYJIbI
oenka», «Ctpoenue pepmenTay, «Hyxiennossle kucinotsl. JJHK», «Ctpoenune



Mosiekysibl  AT®», «CrpoeHue 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pACTHTENbHOM KIEeTKW», «CTpoeHue
MIPOKApHOTUYECKON KJIETKW», «CTpoeHue sjapa KIETKW», «YTJIEBOIb,
«JIunmu e,

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OPYIOBaHWE ISl TPOBEICHUS
HaOIIOACHU, U3MEPEHU, 3KCIEPUMEHTOB, MUKPOIPENapaTbl PacTUTEIIbHbIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble U IpaKTUYeCKUe padoThbI:

Jlaboparopuass pabotra Ne 1. «/3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMITIa3hbl WU KaTajaasbl)y.

JlaboparopHass pabora Ne 2. «M3ydeHue cCTpoeHUS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHl 1TOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpENapaTax U ux
OMKCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTa0b0IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JTUCCUMUISIUS (SHEPTeTUYECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO IpoIlecca
MeTrabosin3ma. Poslb 3aKOHOB COXpaHEHHsI BEUIECTB M SHEPTHMH B NOHUMAaHUU
MeTaboJIu3Ma.

Tunel oOmeHa BemecTB: aBTOTPOGHBIN U TerepoTpodHbId. Ponb
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHOBas (¢a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPdekTUBHOCTH (PoTocHUHTE3a. 3HaueHue (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BinusHue ycnoBuit cpenpl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIICHHS] €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMOoCHHTE3. XEMOCHUHTE3UPYIole OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuil 0OMeH B KJeTKe. Pacliensenue BenecTB, BhIJACICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTMYecKOro oOMeHa.
['nmukonu3. bpoxkenne u ero Buabl. KuciopogHoe OKHCI€HHUE, WA KIETOYHOE
JbIXaHUE. OxkucnurenbHOE dochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peaknuu wmatpuuHoro cuHte3a. ['enetuudeckas undpopmarus u JHK.
Peanuzanus renernueckoid mH(opmanuu B KieTke. ['@HeTHYeCKUil KOJl U €ro
cBorcTBa. TpaHckpuniuss — wMarpuunbeli cuHTre3 PHK. Tpancnsuma -
OuocuHTe3 Oenka. Ortanbl TpaHciasuuu. KogupoBanue aMHUHOKHCIOT. Poub
pubocoM B OMocHuHTE3€E OenKa.

Heknerounsie ¢popmbl xu3HU — BUpPYChl. McTopust oTKpeiTHS BUpYcoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTeHMil, >XMBOTHBIX U 4YEJIOBEKA, BBLI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedpunura yenoseka (BUY) — Bo36ynurens CITN da.
OOpaTtHass  TpaHCKpUIILIMS, peBepTraza U  HWHTerpasza. lIpodunaktuka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpauu:

[Toptpetsrl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabnuiel 1 cxembl: «Tunbsl nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Ximoporiact», «Potocuntes», «Ctpoenne [JTHK»,
«CTtpoenue u ¢GyHKUMOHUpOBaHHE TeHa», «CuHTte3 Oenkay, «['eHeTHUecKuit
Koq», «Bupyce», «baktepuodarun», «CTpoeHHe W KU3HEHHBIA LUK BUpYcCa
CIINda, 6aktepuodaray, «Permmukarus [JJHK».



O6opynoBanue: MOJEIU-ANTUINKALUA «Y 1BOCHUE JJHK 51
TpaHCKpUMUs», «brnocunTes 6enkay, «CTpoeHHe KIETKN», MOJIEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii 1UKII, WM SKU3HEHHBIN UK KiaeTku. MHTEepdaza m MuTo3.
[Ipoueccel, mpoTekatomiue B uHTepdasze. Permmkanuss — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
JIMTUIONTHBIA W TAaIUIOWIAHBIA ~ XPOMOCOMHBIC  HAOOphl.  XPOMAaTHIBI.
[{utonorndyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Cragun muto3sa. [Ipoueccel, npoucxoasdimuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKUI CMBIC MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecnojioe H TMoyioBoe. Buabl
Oecrojioro  pa3MHOXKEHHS:  JIeJIeHHMEe HaJABOE, [OYKOBaHHE OJHO- U
MHOT'OKJIETOYHBIX, crnopooOpa3oBaHue, BET€TaTUBHOE  Pa3MHOXEHUE.
HcKyccTBEHHOE KIIOHMPOBAHUE OPTAaHU3MOB, €TI0 3HAUYEHUE IS CENEKIIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragumn meio3a. I[Iporeccsl, MpoucXoadIme Ha CTaausIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. buosiormyeckuii CMBICT H
3HAYEHUE MEWO03a.

['ameTtorenes — mpouecc 00pa30BaHMS MOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U SIMYHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ouj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUUEKIETOK U CrlepMaTro3ouaoB. OILI0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuoreHes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpruonansHoe pazBuTHe. TUIIbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HENpsiMoe (JIMYMHOYHOE). BnusiHue
Cpeabl Ha pa3BUTUE OPTaHU3MOB, (DaKTOPHI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaJANH Pa3BUTHSL.

JemoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMbl pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHHil», «BereratuBHOEe pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOEHHUE TOJOBBIX KJIETOKY,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukin», «Permukanus JJTHK», «Muto3y,
«Menosy, «lIpssmMoe 1 HenpsiMOe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIMUTAOIIUX
U 4eNoBeKa», «OCHOBHBIE CTAJINM OHTOTEHE3A.

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKONUTAIOLEro», «SiflexneTka wmiekonuTatomero», «Kapuokunes B
KJIETKAaX KOpEIIKa JyKa», MarHUTHas MOJeb-anrukanus «/lenenue xkiaeTkmny,
mozens JIHK, Monens mertadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUYMKA
KOpeEIlIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopHas padora No 4. «M3ydeHue CTpOEHHUs MOJIOBBIX KJIETOK Ha
rOTOBBIX MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.



IIpenmer u 3amaum reHetuku. lMcropus pas3Butusa reHeTukd. Poib
LUTOJIOTUM ¥ SMOPHUOJIOTUM B CTAHOBJIEHWH T€HETUKH. BKiajg poccuiickKux H
3apyOexHBIX  y4€HBIX B  pa3BUTUE TEHETHKH. MeToApl  TeHETHKHU
(THOPUIOJIOTUYECKUN,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OCHOBHBIE TEHETHUECKHE TOHATHS. | 'eHeTHnYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHWsS  [MPU3HAKOB, yCTAaHOBIEHHblE [
Menpaenem. MoHoruOpuaHoe CKpeluBaHue. 3aKoH €IuHO00pa3zus THOpHI0B
NepBOro MnokojeHus. IlpaBuno AOMHUHHMpPOBaHHA. 3aKOH pacCLIEIJICHUS
npu3HaKoB. ['unore3a ynuctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpelllMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
NpU3HAKOB. [{UTOreHeTHYeCKHe OCHOBBI JIUTMOPHUIHOTO  CKpPEIIWBAaHMS.
AHanmm3upyomee CKpEILMBAHHUE. Hcnonp3oBanne AHAIIM3UPYIOLIETO
CKpELIMBaHUSA JIsl ONIPEAEIICHHUS] TEHOTHIIA OCOOH.

CueryieHHOE HaclieoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HACJIEHOBAaHMIO TeHOB. Hapymenue cuermieHuss TIeHOB B
pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHUE TT0a. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['omMorameTHele M rereporaMmeTHble opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Buasl  M3MEHUYMBOCTH: HEHACIICCTBEHHAsl U
HacleACTBEHHas1. Ponb cpeapl B HEHACIEACTBEHHOW  W3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapualvoHHBIN psal U
BapuanMonHas Kpusasg. Hopma peakumm npusHaka. KommuecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
M3MEHYUBOCTH.

HacneacTBenHasi, WM reHOTUNIMYECKasi, U3MEHYMBOCTh. KomMOnHaTHBHAs
M3MEHYMBOCTh. Meilo3 M MOoJOBOM Tmpolecc — OCHOBAa KOMOMHATUBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYUMBOCTh. Kiaccudukamuss MyTaiuii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NpPUYUHBI MYTalMi.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka venoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXMMHUYECKHU, MOJIEKYJIApHO-TeHeTHuYecKuil. COBpEMEHHOE OmpeleleHue
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomotisto I1lIP-anamm3a. HacmencTtBeHHble 3a00JIeBaHUS YEIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HN C HACJIEICTBEHHOW MPEIpacioyioKEHHOCThIO, XPOMOCOMHBIE
O6one3nn. ComaTHdeckue M TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKHU.
[IpuHuBI 310pOBOTO 00pa3a )KU3HU, JTUATHOCTUKH, NPO(UIAKTUKY U JICUCHHUS
reHeTu4eckux Oone3Hel. Meamko-reHeTHueCKoe KOHCYJIbTUPOBAHUE. 3HaYECHUE
MEIWLIUHCKOM TE€HETHUKH B TMPEAOTBPALICHUM M JICUEHUH TE€HETUYECKHUX
3a001€eBaHUI YeIOBEKA.

JdeMoHcTpauu:

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

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U €rO
LIUTOT€HETUYECKAST OCHOBA», «3aKOH PACIICIUIEHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOThI TameT», «JluruOpugHoe CKpeumBaHue,



«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Meho3y,
«B3auMonencTBue aJuIeNbHBIX TEHOB», «l'€HeTHMYecKne KapThl pPaCTECHH,
KUBOTHBIX U YeJIOBEKa», «l eHeTHKa moiyia», «3aKOHOMEPHOCTU HACJIEAOBAaHMS,
CLUEIUIEHHOTO0 ¢ mnosiom», «KapuoTumel 4eloBeKa W KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukamonHas u3MeHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpymni KpoBu», «MyTalioHHAs H3MEHYHBOCTH.

ObopynoBanue: MOAeNU-anNIUIUKAIMU «MOHOTUOPHUIHOE CKPEUTUBAHUEY,
«Hemnonnoe nomuuupoBanue», «Jlurubpuanoe ckpeuBanue», «llepexkpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTaluu
(OpMBI KPBUIBEB U OKPACKH Tema), repoapuii «I opox mOCceBHOIN.

JlabopaTopHble M IpaKTUYeCKUEe padoThbI:

JlabopatopHas pabota Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEMApaTax».

Jlabopatopnas  pabora Noe 6. «M3yuenwme MoaudUKaMOHHON
M3MEHYUBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JIabopaTtopHast pabota Ne 7. « AHaIM3 MyTalMil y Apo30(UIIbl Ha TOTOBBIX
MHKponpenapaTax».

[IpakTueckass padora Ne 2. «CocTaBlieHHME U aHAJU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 ULEHTpax NPOUCXOXKIAEHUS W MHOTooOpaszus
KYJBTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOXKICHNS JOMAIIHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U MHIUBUyJIbHBIA OTOOPBI
B CEJICKLIMH PACTEHUM U KUBOTHBIX. OllEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpeluBanue — MHOpuauHr. Yucras auHusg. CKpelllUBaHWE YWCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHue — ayTOPUAMHT.
Otpanénnass rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJyYEHUE MOJUIUIONAOB. J[OCTHXKEHUS CENeKUWH PACTEHHM, XKUBOTHBIX M
MHKPOOPTraHU3MOB.

buorexHonorus kak oTpaciib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3ganusi pexkomOunantHod JIHK u TpaHcreHHsix opraHu3moB. Kierounas
nHKeHepus. Knerounesle  KyJnbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pacrenuid. KioHuUpoBaHHE BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTUYECKHE W 3Thyeckue mpodsiembl. MO — reHeTuuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauuu:

[Toptpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoOB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl MPOUCXOXKIEHUS U MHOrooOpaszus
KyJIbTYpHBIX pacTeHuid», «llopoapl pomamHuX KHBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHuil», «OtnanénHas rubpunuszanus», «PaboTel akageMuka
M. @. UBanosay», «llomumionausy, «O0beKTH OMOTEXHOJIOTHNY, «KileTouHbIe
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME W TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IJIOJIOB M KOPHEIJIONOB JAMKUX (opM
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOAbl M JIOCTHMIKEHHS CEJNEKIHMH PACTECHUN U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIWI0,  IUIEeMEHHYI  (depmy,



COPTOUCIIBITATETILHBIA YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOPATOPHIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[Ipennockuikin BO3HMKHOBEHUS! 3BOJIIOIIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OMosoruu. BrusiHue 3BONIOIMOHHON TEOPUHU Ha Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUST BUJOB B TMAJCOHTOJOTUYECKOW JIETOMUCH, IMEPEXOAHbIE (OPMBL.
buoreorpaduyeckue: cxoactBo u pasznuune ¢ayH u (GIop MaTepUKOB U
OCTpPOBOB.

OMOpPHOJIOTHUECKHUE: CXOACTBA W paznyusi 3MOPHUOHOB PA3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
PYJIMMEHTApPHBIE OpraHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MYTEU y BCEX
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. Ilpeanocpulku BO3HMKHOBEHUS
JapBUHU3Ma. J[BMKyIME CHIIBI 3BOJIOUMU BUAOB Mo JlapBuHy (M30BITOUHOE
pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaeHHas
M3MEHYHMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u €€ 0OCHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U SBOJIOLHMH.

JIBrkymye cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B IpUpoAe. MyTallnOHHBIHI
MpolecC U KOMOMHATUBHAS M3MEHUYMBOCTh. [lOMynsiiiMOHHBIE BOJIHBI U Apeid
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHbIl 0TOOp — HampaBistomuid (akTop 3BOJOLUA. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJironuu. [Ipumepsr
MPUCIIOCOOJIEHHH Yy opraHu3MoB. ApoMop(h03bl U UAHOATANITALUY.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, IK0JIOrHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napaienbHas. HeoOpatuMocTh 3BOIMIOLHUU.

[Ipoucxoxaenue oT HECTIEUAITN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromnas cnennanu3amnusi. AganTuBHAs paauanus.
JdeMoHcTpanuu:

[Toptpetsl: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosiep, A. H. CeBepiios.

Tabmuiet u  cxembl: «Pa3BuTHe OpraHUyYeckoro MHUpa Ha 3emiiey,
«3apoIbIII TO3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyuiectBoBanue», «EctecTtBeHHbIi  oTOOp», «MHOroo0pasue  COpTOB
pacTEeHUN», «Mmuoroob6pasue IOPOL YKUBOTHBIX), «ITomysstumy,
«MyTanmoHHas U3MEHYUBOCTBY, « ApomMopdo3b», «Manoagantauumy, «Oo6mas
nereHepauus», «JBrwxkymme cuiabsl 3Boironun», «Kapra-cxema wapuipyta
Iy TEIICCTBUS 4. HapBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3mMoBy», «l'eorpadguyeckoe BUAO00Opa3OBaAHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIMS HACEKOMBIX C Pa3IM4YHbIMUA TUIIAMU OKPACKH,
HAOOp TUIOAOB U CeMsH, KoJuleKius «lIpuMephl 3alIUTHBIX NPUCTIOCOOJICHUN Y



AKUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMPABIICHUS HBOJIIOIUNY, O0BEMHAS MOJIETb
«CTpOo€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra Mmupa, KoiwieKius «@DOpMBI COXpaHHOCTU
HCKOIIA€MbIX JKMBOTHBIX M pacTeHui», Mozenb ammukauus «llepekpéct
XpOMOCOM», BIaXHble Tpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKpoTpenapat «J{po3oduna» (Hopma, MyTaruu (GopMbl KPbUILEB U
OKpacku Tena).

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

Jlabopatopuas padota Ne 1. «CpaBHEHHE BHIIOB MO MOp(]oIorndeckomy
KPUTEPHUIO».

JlabopatopHas pabora Ne 2. «Onucanue MpUCIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbIe MPEICTABICHUS O 3apOXKACHHM >KM3HU. HaydHble rUnoTessl
BO3HMKHOBEHHUS XU3HM Ha 3emiie: aOMOreHe3 W MaHchepMmus. XHUMHYECcKas
ABONIONMSA. AOMOTEHHBIA CUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW »HBoMouMUA. HavanbHbie
sTanbel Ouonorndeckoi sBomouuu. ['mnoreza PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKHU U UX
sBOIOLMSA. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emue 1o spam u nepuoaam. Karapxeit. Apxeuckas u
npoTeposoiickas opsl. Ilameosoickas spa u e HEpUOIBI: KeMOPHICKHIA,
OPIOBUKCKUM, CHILyPHICKHUH, I€BOHCKHi, KAMCHHOYTOJIbHBIN, IEPMCKUIL.

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

KaitHo30iickass 3pa W €€ mNepuoibl: MaJCOrCHOBbIM, HEOTr€HOBBIH,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIuMaTa 1 reoJIorH4eckux npoueccoB. OCHOBHBIE ATallbI
ABOJIIOLMU PACTUTEIBHOTO U >KMBOTHOIO Mupa. ApomMop(o3bl y pacTeHUN U
KUBOTHBIX. [losIBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOr0 MHpa Kak OTpa)xeHue 3BoJtouud. OCHOBHbBIE
CUCTEMATUYECKHE TPYNIbl OPraHU3MOB.

OBONIONMSL  YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Burtue
MPEICTAaBICHU O  MPOUCXOXKICHUM  4YelIoBeKa. MeTtoabl  U3y4YEHUS
anTporiorese3a. (CxoactBa W pa3nuuMs  4YeJlOBeKa M HKUBOTHBIX.
CucremMaTHuecKoe MOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHUYMBOCTh M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3TOTOBIICHUE OPYAUI TpyAa, MBIIIUICHUE, PEYb.

OcCHOBHBIE CTaJMKM W BETBH DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbii. Haxoakyu MCKOIIAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEHUsI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouWaHas (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3uarcko-amepukaHckas). YepThl NPUCTOCOOJIECHHOCTH  MPEACTAaBUTEINICH
YeJIOBEUECKHUX pac K YCIOBHUSM CYIIECTBOBaHUS. ENMHCTBO 4YelOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpauu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. IOpu, Y.

JlapBuH.



Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHCTEMBI», «Pa3BuTie
OpraHu4eckoro mwupa», «PacturenpHas KieTka», <«KuBOTHas KIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTr0 MHpPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/IpeBHelmme moan», «lpesaue moan», «llepseie
COBPEMEHHBIE JII0IN», «HeToBEeYECKHUE Pach».

Ob6opynoBanne: wmymsxu  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEAHAEepTaabla, KPOMAHbOHIIA), CIECNKU WM
M300paxXeHHs] KaMEHHBIX OpYAMN TMEPBOOBITHOTO YelOBeKa (KaMHH-UOMIEPHI,
pyoOuna, ckpebna), reoxpoHojorhueckass Tabnuia, Kowekous «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTATKOB PACTEHHI
Y )KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:KawIIas cpeaa.

OKOJIOTUSI KaK HayKa. 3aJauyd H  pa3leibl JIKOJOrMU. MeToasl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEI0BEKA.

Cpensl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3AYIIIHAs, [IOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Okosornueckue ¢pakropsl. Kimaccupukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoThyeckre, OMOTUYECKHE M aHTPOIOreHHbIE. J[eWCTBHE HKOIOTUYECKUX
(aKTOpOB Ha OPTAHU3MBI.

AOuoTHueckue (hakTOopHI: CBET, TeMneparypa, BJIAKHOCT.
®dotonepuoausmM. [lpucrnocobiienusi opraHu3MoOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buosiornyeckue puTMsI.

buotnueckue  daxktopsl. Bugbl  OMOTHYECKMX  B3aUMOJICHCTBUM:
KOHKYpPEHIUs, XHUIIHUYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm,
KOoomnepanus, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHUYECTBO).
AMeEHCanu3M, HEUTpanu3M. 3HaueHHE OUOTUYECKUX B3aUMOJICUCTBUN IS
CYILIECTBOBAHMS OPIaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MONyasiud. (OCHOBHBIE IMOKa3aTENH
MOMYJISIUUUA: YUCIEHHOCTh, MIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH MOMYJISIIUN U €€ peryssius.

JdeMoHcTpauu:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30Hb1 3emny», «Cpeabsl oOuTaHus
opraHusmoBy, «®Portonepuoauzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NMOMYJsUUU UHPY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTAHUS.

Jlabopatopuass pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCA».

[Ipaktuueckas pabora Ne 2. «[loacuéTr NMIOTHOCTH MOMYJSILUI Pa3HBIX
BHUJIOB PACTCHUIN».

Tema 4. CooOmiecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.



Coo0bmecTBO opraHnu3mMoB — OuoreHo3. CTpyKTyphl OMOIleH03a: BUAOBas,
MPOCTPAHCTBECHHAs, Tpodudeckas (rmmieBas). Buapl-momuHanThl. CBs3U B
ouoreHo3e.

DKOJIOTHYECKHEe CHCTeMbl (dKOocHcTeMbl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. MDyHKIMOHATBLHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, pPEAYIEHTH. KpyroBopoT BeEmIECTB H TOTOK JHEPTUU B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHCTEMBI. [IHieBsie nenu u
cetd. OCHOBHBIE IIOKa3aTelM  3KOCUCTEMBI: OHOMacca, IMPOMYKIIMS.
DKOJIOTHUECKHUE THPAMHUIBI: TMPOIYKIIUN, YUCICHHOCTH, OMoMacchl. CBOMCTBA
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPETYJIsilus, pa3BuThe. CyKueccus.

[IpupoaHbpie 3KOCHUCTEMBI. ODKOCHUCTEMBI O3Ep W peK. ODKOcHCTeMa
XBOMHOIO WJIM HIMPOKOJMCTBEHHOIO JIECA.

AHTpONOreHHbIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak daxrtop ycTtoumBOocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

VYuenue B. 1. Bepnaackoro o ouocdepe. I'panunibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100aNnbHONM 3KOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemecTB W OWOTCOXMMHUYECKHE IHUKIBI  DJIEMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTCHHbIE W3MEHEHHS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue IPUPOBI " YEJI0BEUECTBA. Coxpanenue
Ouopa3zHooOpa3usi Kak  OCHOBa  ycTolumBocTH  Omocdepnl. OcHOBa
PaIMOHAIIBHOTO YIIPABICHUS TPHUPOAHBIMA PECypcaMu M WX HCIOJIb30BaHUE.
JlocTrkeHrst OMOJIOTHH B OXpaHa MPUPO/IBI.

JlemoHcTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Ta6nuiel u cxemsl: «llumieBbie enu», «bUOLIEHO3: COCTAaB U CTPYKTYpay,
«IIpupoaubie coobmiecTBay, «llenu nutanus», «IKojoruyeckas MUPaAMUIAY,
«buocpepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIECay,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BaxHelmmne
HMCTOYHHMKHU 3arpsi3HCHHS] BO3JyXa W TPYHTOBBIX BOa», «IlouBa — BakHewmas
cocTapismomias ouocdepory, «DakTopbl Aerpaganudu mouBy, «llapHUKOBBIM
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHus Ouocdepnl», «OoOImas
CTpyKTypa O6uocdepr», «PacnpocTpanenue *ku3Hu B 6nocdepe», «O30HOBBIN
aKkpaH ouocheps», «KpyroBopot yriepoaa B 6uocheper, «KpyroBopot azora B
IPUPOEH.

O6opynoBaHue: MoJeIb-anTIuKaIus « TunmuaHbie OMOIIEHO3bI», repoapuit
«PacturenbHble  cooOmiecTBay, KoJuiekuuu — «buornenosdy, «Bpenutenu
BOKHEHIITNX CEIIBCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu ©  KOJUICKITUH
pacTeHUN M >KMBOTHBIX, MIPUHAIICHKAIINEC K PA3HBIM JKOJOTHYCCKUM TPyTIam
omHoro Buaa, KpacHas xkHura Poccuiickoit @Deneparuu, u300pakeHUs
OXpaHsAEeMBIX BUJIOB pacTeHui " KUBOTHBIX.
INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA TIPOTPAMMBI 110
BUOJIOTUN HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUSA



Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OOYYalOIMMHCS TMPOTrpaMM CpeaHero oOIero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOECHMS IpenmMera «bruonorus»
BBIJICJICHBl  CJIEAYIOIIME  COCTaB/IOIIME:  OCO3HAHHME  OOyYaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HUAECHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEJEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OHMOJIOTHH, LIeTICHANPABICHHOE PA3BUTHE BHYTPECHHUX YOCKICHHUM IMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPHUYECKUX TpPAgUUUN pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CIHOCOOHOCTh OOyYaroIIuXcs
PYKOBOJICTBOBATbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, NPUCYUIUMHU CHCTEME OMOJOTMYECKOro OOpa3OBaHMs, HAIUYUE
AKOJIOTMYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€JIU U CTPOUTH
YKU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS Ipenmera «buomorus» nocturaroTcs
B €IMHCTBE y4eOHOH M BOCHHUTATEIILHOM MAESTENbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU  POCCUKMCKUMHU  COLUOKYJIBTYPHBIMU, HMCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIECHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPAaBUIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IpolLeccaM  CaMONO3HaHUS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHsI, Pa3BUTUSI BHYTPEHHEN MO3HUIMH JIMYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K 3aKOHY M TPABOMOPSAKY, YEIOBEKY Tpylda U
CTaplieMy IIOKOJIEHUIO, B3aMMHOIO YBa)XEHHUsA, OEpPEXKHOTO OTHOIIECHHS K
KyJIbTYpPHOMY HacCJE€AMI0 W TpPaJuUusM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickon @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHUA YyuyeOHOro mnpeamera «buonorus»
JTIOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTH 00yUarnmxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUII,
COOTBETCTBYIOIIMX TPAJULUHUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W ONbITa JAESITEIbBHOCTH B MPOLECCE
peanu3aluyd OCHOBHBIX HAIPaBIECHUN BOCHUTATENILHOM NESITEbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOydHarowmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOI0 00IIEeCTBa;

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

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW JMESITENIbHOCTU MpPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUU
OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEIEATh COOCTBEHHYIO IO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOAEH C pa3HbIMU YOEKIECHUAMHU, KYJIbTYPHBIMU LICHHOCTAMHU
U COLIMAJIBHBIM MOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IPOILIECCE COBMECTHOTO BBIMTOJIHEHHUS
yueOHbIX, MO3HABATEJbHBIX W HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO



OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmoctu 3a cBOM KpaM, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsATHUKaM
MpUPOIbI, TOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyZae;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHMOJOTHM, TOHUMAHUS 3HA4YCHUST OUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIOCOOHOCTH OIIEHUBATH CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBJIATH Ka4eCTBa TBOPUECKOM JIMUHOCTH;

5) ¢pu3nyecKOro BOCNUTAHUSA, (DOPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIaronoJIyums:

MOHMMAaHUE M peanu3anus 370pOBOro W Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHUE, COOJIOJEHHWE TUTMEHHMYECKMX TpaBWJI W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHITUH W OTIbIXa, peryisipHas Qu3ndeckas
AKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1aCHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHME  TIOCIAEACTBUM W  HENPHUATHS  BPEAHBIX  MPUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IECHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOM JESITEIIBHOCTH TEXHOJOTMYECKOU M COLMAJIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOIHSATH TaKyIO JAESTEIbHOCTD;



UHTEpEC K pa3iauuHbiM cdepaMm mTpodeCcCHOHATBHOW EeSTeNbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayie mpodeccruu u peaan30BbIBATh
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;

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

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK MCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAaHNUS;

MOBBILICHUE YPOBHSA SKOJOTHUECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITA
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpYXarouen Cpepl;

OCO3HaHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU H3YyYEHUU OHOJOTUU
3HAHUSA W YMEHUS TPU PEIICHUU TMPOOJIEM, CBSI3aHHBIX C pPalMOHAIBHBIM
MPUPOJIOTIOIB30BaHUEM  (COOJIIOZIEHME TIpaBWJl TOBEJICHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCHCTEMAax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JCHUCTBHM, NPHUHOCIIIMX BPEA OKPYKAIOMIEH
MIPUPOJHON Cpesie, YMEHHE MTPOTHO3UPOBATh HEOIArOMPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIAT UX;

HaJU4he€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbl, OIbITA JEATEIBHOCTH 3KOJIOTHUECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B NTO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLIMATBHOM
MpPaKTUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOU  JIEATEIHHOCTH
AKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O HA JTMAJIOre
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MHUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpelcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA,

MOHMMaHUE CcrenuPuKu OUOJOTUM KaK HayKdh, OCO3HAHHUS €€ poJiu B
(opMHpPOBaHMK PALIMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3IAHUH LIETOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOl1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHuU NpodsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JIsI COBPEMEHHOM ITUBUITU3ALINHN:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYpCHble MPOOJIEMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TNI00ATBbHBIX AKOJIOTHYECKHUX MPoOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMUECKUX 3HAHUM B LEJAX
MOBBIIIECHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAay4YHOM TIpaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOOydarouiuxcs,
dbopmMupyemoil mpu U3y4eHur OUOJIOTHY;

MOHUMAHWE  CYIIHOCTH  METOJIOB  TMO3HAHMs, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHayn3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOMANIIUX B HEM
M3MEHEHUH, YMEHHUE JellaTh 00OCHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIs
pelieHus mpobyieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HaHUE IIEHHOCTU HAYYHOU AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO M UCCIIEAOBATEIbCKYIO IEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIC;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa3oBaHuI0, K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHUM MO OMOJIOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOy4Jarommxcst  MEXKIUCHUIUIMHAPHbIE  (MEXKIPEAMETHBIE)  OOIICHAyUHbIE
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHUBUKY
METOJIOB TIO3HAHUS, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (paKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHBbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAIBLHON KOMIIETEHIIUU
oOy4Jaronmxcsi, CIOCOOHOCTh OOYYalOIIUXCS  HCIOJb30BaTh  OCBOCHHBIE
MEXAUCIIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3yibTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajeHue  YHMBEPCAJBHBIMM  Y4eOHBIMM  MO3HABATEILHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSATENbHO  (OopMyNIUpOBaTh M aKTyaIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanuza, cuUHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHHS), pacKphIBaTh
CMBIC]I OHMOJIOTMUECKHX TOHSATUN (BBIIEIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATH CBSA3U C IPYTUMHU MTOHSATUSIMH);

OTpeNeNsaTh IeN NEITeIbHOCTH, 3a/JaBasi MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTA C TOCTaBICHHBIMHU
HETISIMU;

UCIIOJIh30BAaTh OMOJIOTUYECKHE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIbHBIE  CPEICTBA  JJisi  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUI B U3yYaeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKKe TMPOTHUBOPEUYUH PA3HOTO POJa, BBIABICHHBIX B Pa3IUYHBIX
MH(})OPMAITMOHHBIX UICTOYHUKAX;



pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIu3a UMEIOTIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSM, OLIEHUBATh PUCKH MOCIEICTBUMN 1E€ATEIbHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCC/IeI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEATETPHOCTH, HAaBBIKAMH  pa3pemieHus  MpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY METOJOB PEIICHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHNUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JCATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHWA, €r0 HMHTEPIpeTaruy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYE€OHBIX
CUTYaIUsIX, B TOM YUCIIC TP CO3JaHUH YIEOHBIX M COIMATBHBIX TPOCKTOB;

dopMupoBaTh  HAy4YHBIM  THUN  MBIIUICHHWS,  BIAACTh  HAy4YHOUH
TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMH U METO/IaMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJW3WpOBaTh 3a/1ady,
BBIIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCa CPEJCTB M CIIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UCH, MIPEATaraTh OpUTrHHAIBHBIC TIOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HWCTOYHUKAX HMHPOpMAIMK (TEKCTe
y4eOHOro MOCcOOMsl, HAay4YHO-TIONYJSIPHOM  JUTeparype, OHOJOTHMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHANM3UPOBaTh HWH(POPMALMIO PA3NUYHBIX BUIOB U (OPM INPEACTABICHU,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(GopMyITHPOBATH 3aMPOCH U IPUMEHSATH Pa3IMYHbIC METOABI TIPU MMOUCKE U
oTOope Ouojoruueckol uWHQpOpMaIMU, HEOOXOAUMOM sl  BBINOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJbTYPYy AaKTUBHOTO HCIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMy TpEACTaBICHUS
Oouosiornyeckor wuHpopMmanuu (cxembl, TrpaduKd, JUarpamMMbl, TaOJMIbI,
PUCYHKH U APYTOE);

UCTIONb30BaTh HAyYHBIM $3BIK B KauecTBE CpeAcTBa Npu padboTe ¢
Ouonornyeckod wuHpoOpMAaIMEd: NPUMEHATh XUMHYECKUE, (PU3NUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpEeBHATYPY, HOMEHKIIATYPY,



HCIIOJIb30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaIJISIIHOCTH;

BJIaJIETh  HABBIKAMHM  pACMO3HABaHWUS W 3allUTBl  MH(OpMaIu,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBjajieHUe YHHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHAJOre€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIa€MOW TEMBbI
(yMeHHE 3amaBaThb BOIIPOCHL, BBICKa3bIBaThb CYXIECHHS OTHOCHTEJIHO
BBIIIOJIHEHHSI TIPEIAraéMoy 3aJ1auM, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3ULIUANA JPYTUX YYACTHUKOB JUAIIOTA WU JUCKYCCHH);

pacno3HaBaTh HEBEepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(DJIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIICHHS U B3aUMOJIEHCTBUS, IOHUMATh
HaMEpeHusi JApYrux JIOJAeH, TMpOSBIATh YBAXXUTEIbHOE OTHOIIEHHE K
co0eCceTHUKY U B KOPPEKTHOUN popMe (HopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAs 1eSITeJbHOCTh:

MOHUMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
WHIUMBUyaIbHOM  pabOThl NpH  PEIICHUH OHOJIOTMYECKOM  MpOOJIeMBl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIOBBIX bopm
B3aUMOJICHCTBUS IPHU pEUICHUU YUeOHOM 3a1a4u;

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

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH M
KOOPJIMHUPOBATh ACHUCTBUS MO €€ JOCTMKCHHUIO: COCTABJIATH IJIAH JCHCTBUMH,
pacnpenensiTb 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 TNPOEKTHI, OLEHUBATh HUAEH C TO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3IHYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

OByajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopraHnu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABJICHHS MPOOJIEM U MX
pelIeHus B )KU3HEHHBIX U YY€OHbBIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM 1EIEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIbHO  OCYIIECTBJIATh  [MO3HABATENBbHYIO  JEATEIbHOCTD,
BBISIBIISAITh TPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH pEHIeHUus MNpoOJeMbl € YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeJMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUH;



Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATDH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMH B
pasHbBIX 00JAacCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEIAM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peQuiekcuu KaK OCO3HaHUs
COBEPILAEMBIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHUH, UCIIONIB30BaTh MPUEMBI pedIeKCUu ISl OLICHKU CUTYallld, BBIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUSA MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHThl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JPYTUX NpPH aHAJINU3E PEe3yJbTaTOB
NEeSATENbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYIUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeIOBEKa.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEPIpPETAllMd ¥ TpeoOpa3OBaHUIO 3HAHWM, BUJBI JCATEIBHOCTU TIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallusX, a TakKe€ B pEaJbHbIX MXW3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C
Oouonorueli. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPEICTABIEHBI M0 ToJaM
00yueHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHUM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJe
POCCHICKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS KU3HCHHBIX 3a71a4;

YMEHUE PACKPBIBATh COJCPKAHUE OMOJOTUYECKUX TEPMUHOB U TIOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboim3m (0OMEH BEIIECTB W MpeBpalicHue
SHEpPruM), TOMEOCTa3 (CaMOpEryJyisilus), YpPOBHEBas OpraHu3alusi MKUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penponykuus), HACJICICTBEHHOCTb,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHUE W3Jaratb OHOJOTUYECKHE TEOpuU (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAs, IICHTpalbHAs JIOTMa MOJEKYJIsIpHOU Owuosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunioBa) u yueHus (0 IieHTpax MHOTO0Opas3us u



MIPOUCXOXKJIEHHU KyJnbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIAMH HAYYHOTO IMO3HAHUS B OMOJIOTUH: HaOII0EHUE
Y ONMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJIOTHMYECKOTO  JKCIEPUMEHTA, BBIABMKEHHE  THUIOTE3bl, BBISBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJ1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT
U 3YKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHHU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMeHa BEIIECTB U MPEBpAIICHUs YHEPTUU B KIIETKe, (POTOCHHTE3a,
IJJACTUYECKOTO M IHEPreTUYECKOro oOMEeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHIYaJIbHOTO pAa3BUTHA OpraHus3Ma
(oHTOTEHER);

YMEHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA ISl OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, ISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: 0€30MacCHOCTU CBOErO 3J0POBbS M 310POBbS
OKPYXaIOIUX JIOAEH, COOJIOJIEHHs HOPM TIPAMOTHOTO TMOBEJICHUS B
OKpY’Karollel MpUpogHOM cpee, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUU MJIs PallMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pellaTh 3JIEMEHTapHbIE TE€HETHYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKPEIIMBAHKE, CLEIJIEHHOE HACJIEJOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JIs IPEACKA3aHUs HACJIEI0BaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAaTh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPM AHUS, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeACTBa MaccoBOM MHPOpMALMKM, HAYYHO-
MOMNYJISIPHbIE MaTepUabl), STUUECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJIOTUH, METUIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[1aBaThb COOCTBEHHbIE NMHUCHBMEHHBIE U YCTHBIE COOOUIEHUS,
0000mmass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM 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,
(YyHKUIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PacCKpbIBaTh COAEpKaHWE OMOIOTUYECKUX TEPMUHOB U MOHSITHMA:
BUJI, TOMyJsuusi, TEHODOHM, OHBOJIOLUMS, JBIWKYyIHME CWIbl ((PaKTOphl)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BU1000pa30BaHue,
AKOJIOTHYECKUE (PAKTOPbI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
[eNU MUTaHUs, YKOJIOTUUecKas MupaMuaa, OUoreoreHos3, ouocdepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAas Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl SBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpbreBoro cxoactBa K. M. Bapa, uepenoBanus riaBHbIX HaNpaBICHUA U



myteit apomonn A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuaackoro),
OTIPEEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOAAMH HAyYHOTO MO3HAHUA B OMOJIOTHUH: HAOIIOIeHUE
Y OTMHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpTraHU3aIlHs 1 IPOBEICHUE
OMOJOTMYECKOTO  JKCIEPUMEHTA, BBIJBWKEHHUE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
PE3yNbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUIl U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU TMOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, MOMYJSAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeOIeHO30B M HSKOCHUCTEM, OCOOEHHOCTHM TIPOIECCOB: HACIEACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHUSI JKOJOTHYECKHX (HaKTOpPOB Ha
OpraHM3MBbl, TIEPEHOCAa BEIIECTB M TIOTOKA DSHEPTUM B OIKOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B JKOCHCTEMaxX CBOEM MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTE€OXMMHUUECKHUX ITUKIIOB B Onocdepe;

YMEHHE MPUMEHATH TOTyYEHHBIC 3HAHUSA JUII OOBSICHEHUS OMOIOTHIECKIX
IIPOLIECCOB U SIBJICHUU, JUIS IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOM
KU3HH C LEJIbI0 oOecredeHus: 0€30MacCHOCTU CBOErO 370POBbS M 310POBbS
OKpY)XaIOIUX JIIOCH, COONIOACHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY’Karolel MpUpogHOM cpee, TOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OWOJIOTUYECKHE 3aJaud, COCTaBIIAThH
CXEMBI IIepeHOoca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1IE€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAAThH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHHBaTh W HMHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKJIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpeIcTBa MaccoBOM HH(OpPMAIMH, HAy4YHO-
NOMyJSIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE AIKOJIOTHUYECKUE
po0JIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTIOJb30BaTh MOHSITUAHBINA anmapar OHMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO 9acoB
Ne HaumenoBanue
Kontposas | Ipakruue | JJaeKTponHbIe (uudposbIie)
n/ pa3esioB U TeM
Bcero HbIE cKHe o0pa3oBaTejibHbIE PeCypPChl
n NMPorpamMmbl
padoThI padoThI
bu6mmoreka [IOK
1 b
HOJIOTHA KaK Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cucTeMbI 1 BX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U 8 1 bubmuoreka [JOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KusaenesreabHOCTD 6 bu6mmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
Pasmuoxenne n
5 U THBIIYATBHOE 5 1 bu6mmoreka [IOK
4 https://m.edsoo.ru/7f41c292
pa3BUTHE OPTraHU3MOB
HacaencrBennocTs u
6 W3MEHYUBOCTh 8 15 Brbmmozexa [IOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 CenekIusi OpraHu3MoB. 3 bubnnoreka [JOK
OCHOBEI OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
CICPBHOC BpEM 1 https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

DJIeKTpOHHbIe (LM (POBbIE)
KoaundecTBo 4acos o0pa3oBaTejibHbIE PecypChl
N HauMenoBanue
- Pa3aesioB U TeM
n/n Kourpoas IpakTuuec
NporpamMmbl
Bcero HbIE KHe
padoThbI padoTbI
1 OBOJIOIHMOHHAS 9 1 bubnunorexa LIOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3zaukHoBeHME U
2 a3BUTHE KU3HU 9 0.5 bubmorexa LOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 oK — 5 1 bu6nmorexa [IOK
pyzarot https://m.edsoo.ru/7f41cc74
cpena
CooOmrecTBa u
4 SKOJIOTUYECKUE 9 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nuorexa [IOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOB I10 34 0 2.5

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 4acoB

Jara
usyue
HUS

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTeibH

Ne ble pecypchl
w/n Tema ypoka
Kourposs | IIpakTtuHuyec
Bcero HbIe KHe
padoThI padoThI
bubnmnoreka
HOK
buosorus B cucreme Hayk 1 https://m.edsoo.ru
1863e6122
https://m.edsoo.ru
1863e632a
Meroab! MO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas pabora Ne bubnmnoreka
1 «cnonp3oBaHue HOK
Pa3IMYHBIX METOJIOB IIPH 1 05 https://m.edso00.ru
U3yYECHUH /8636122
OMOJIOTHYECKHIX
00BEKTOB»
bubnuoreka
buonornueckue cuCTEMEI, IHOK
MIPOLECCHI U UX U3YyYECHUE ! https://m.edso00.ru
/8636564
XHUMUYECKUH COCTaB brbmmorexa
KkieTku. Boxa u 1 HOK
MUHEpaTbHbIE COTI https://m.edso00.ru
1863e674e
bubnuoreka
benku. CoctaB u 1HOK
CTpOeHHEe OeNKOB 1 https://m.edsoo.ru
1863e6b72
depMeHThl — bubnuorexa
OMOJIOTHYECKHUE HOK
1 0.5
KaTaJIn3aTOPBI. https://m.edsoo.ru
JlaboparopHas pabota Ne /863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

1 «3yuenue
KaTaJuTHYCCKOM
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTU KaTajiasbl)»

bubnuoreka
7 Vraesoasl. JInnuasl ﬁtopf 1im.edsoo.ru
18636870
bubnuoreka
8 HyxnenHoBbIE KHCITIOTBI. LHOK
ATO https://m.edsoo.ru
/863e6d5¢
bubmnoreka
Hcropus u meTo b1
9 M3YyUYEHUS KIICTKH. HOK
https://m.edsoo.ru
Kiterounas teopus /86366688
10 Knerka kak 1nenocTHas
JKHBasi CHCTEMa
Crpoenue
3YKAPUOTUYECKON
kieTku. JlaboparopHast
pabota Ne 2 «3yueHue Bubmorexa
CTPOEHHUS KJIETOK HOK
N https://m.edsoo.ru
11 pacTeHui, )KUBOTHBIX, 0.5
o 1863e6ff0
rpu0oB u GakTepuii nox https://m.edso00.ru
MHUKPOCKOIIOM Ha 1863e716¢
TOTOBBIX
MHUKpOIIpernapaTax u ux
OTIMICAHME
bubauoreka
12 OO6MeH BellecTB HIn LIOK
MeTa00JIn3M https://m.edso0.ru
/863e766¢
bubanoreka
13 DOTOCUHTES. HOK
XeMOoCUHTE3 https://m.edsoo.ru
/863e7¢98
bubauoreka
14 DHepreTuveckuii oOMeH HOK

https://m.edsoo.ru



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

/863e7aae

JKu3HEeHHBIN UK
KJIETKU. JeneHne KIeTKH.
Murto3. JlabopaTopHas

paGora Ne 3 bubnmnoreka
15 «Habnromenne MuTo3a B 0.5 HOK
https://m.edsoo.ru
KJIETKaX KOHYHKA 186367dcd
KOpeIIKa JyKa Ha
TOTOBBIX
MHUKpOIIpenapaTrax»
buocunres Oenka. bubmmorexa
16 Peaknyus MatpuyHOTO HOK
cHTesa https://m.edsoo.ru
/863e796€
bubnmmoreka
17 Tpancnauus — HOK
OmocuHTe3 OcNKa https://m.edso00.ru
/863e796e
bubnmmoreka
18 Hexknerounsie popmbl IHOK
KU3HU — BUPYCHI https://m.edsoo.ru
18637540
bubmmoreka
HOK
19 @OopMBI pa3MHOKEHUS https://m.edsoo.ru
OpraHu3MoOB /863e81b6
https://m.edsoo.ru
/863e831e
bubmmorexa
20 Meiio3 HOK
https://m.edsoo.ru
/863e7f4a
OO6pazoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
On0/10TBOpEHHE. bubnuoteka
21 JIaGoparophas paboTa Ne 05 HOK
4 «3yueHue cTpoeHUs ' https://m.edsoo.ru
MOJOBBIX KJIETOK Ha /863e81b6
TOTOBBIX
MHUKpOIIpenapaTax»
22 WNunuBuayansHoOe Bubnuoreka



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

Pa3BUTHUC OPraHnu3MOB

1HOK
https://m.edso0.ru

/863e8436
bubnuoreka
I'enernka — Hayka o
1HOK
23 HACJIEICTBEHHOCTH U
. https://m.edsoo.ru
H3MEHYHNBOCTH 13636862
3aKOHOMEPHOCTH
bubauoreka
HACJICOBAHUS
LHOK
24 IIPU3HAKOB.
M 5 https://m.edsoo.ru
OHOTHOPHIHOT /86308878
CKpEITMBaHHE
Jurubpugxoe bubnmnoreka
o5 CKpellUBaHue. 3aKOH LIOK
HE3aBHCUMOTO https://m.edsoo.ru
HACJIEJOBAaHUS TPU3HAKOB /863e89a4
CuemieHHoe
HacJICJOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
bubauoreka
5 «A3yyenune
26 pE3yJIBTAaTOB 0.5 TOK
MOHOTGDHIHOrO 1 ' https://m.edso0.ru
pHA /863e8c60
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30( MBI HA TOTOBBIX
MHUKpOTpernaparax»»
I'eneTuka moia. bubmnmnoreka
97 Hacnenosanue HOK
IIPU3HAKOB, CLEIIJICHHBIX https://m.edso00.ru
C TI0JIOM 1863e8c60
N3MeHYnBOCTE.
Henacnencreennas
H3MEHYHUBOCTb.
JIaGoparopHas paboTa Ne bubnuoreka
08 6. U3yuenue 0.5 HOK
MOU(UKAITTOHHON ' https://m.edsoo.ru
M3MEHUYMBOCTH, /863e8efe
MMOCTPOCHUE

BapHaALlMOHHOIO psAla U
BapHallMOHHOW KPUBOM»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Hacnencreennas
H3MEHYUBOCTD. bubnuoreka
29 JlaGopaTopHas padota Ne 1 05 HOK
7. «AHanu3 MyTanui y ' https://m.eds00.ru
JPO30(QHIIBI HA TOTOBBIX /863e8efe
MHUKpOIIpernapaTax»
bubnuoreka
OK
30 I'eneTnka uemoBeka 1
1 https://m.edsoo.ru
/863e8d78
PesepBHbIit ypoK.
O00011IeHIE IO TEME
31 «HacnencrsesHoCTh U 1
M3MEHYUBOCTH
OpPTaHHU3MOB»
bubnuoreka
39 Cenekius Kak HayKa U L LIOK
npouece https://m.edso0.ru
/863e9214
bubnuoreka
MeTobI M IOCTHKEHUS
33 . HOK
CCIICKIIMM PACTCHUU U 1
https://m.edsoo.ru
YKMBOTHBIX /86369214
bubmnmnoreka
34 buotexnonorus kak L HOK
OTpAacCiIb IPOU3BOJICTBA https://m.edso00.ru
/8639336
OBHIEE KOJIMYECTBO 34 4

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

Jata DJIeKTPOHHbIE
uudgposbie
usyue
KosauuyecTBo 4yacoB o0pa3oBaTe/bHbIe
No i pecypcsbl
. Tema ypoka
Kourposs | IIpakrtuyec
Bcero HbIe KHe
padoThI padoThI
OBOIIOLUS U METO/IBI €€ bubmorexa HOK
1 1 https://m.eds00.ru/86
U3ydeHUS 3ea20e
Ucropust pa3Butus bubnnoreka [JOK
2 NpeACTaBICHUN 00 1 https://m.eds00.ru/86
3BOJIIOIUU 3e9570
bu6mmoreka [IOK
3 MUKpO3BOIIOINS 1 https://m.eds00.ru/86
3edcle
ITonymanus kak
AIIEMEHTapHas euHUIA
BHJIa U DBOJIFOLIMH. bubnuoreka [IOK
4 JlaGopatopHas pabota Ne 1 0.5 https://m.eds00.ru/86
1 «CpaBHeHMEe BUAOB MO 3e99c6
MOP(OJIOTrHUECKOMY
KPUTEPHIO»
JBrKyine cuiibl bu6mmorexa [IOK
5 (a1eMeHTapHbIE 1 https://m.eds00.ru/86
(bakTOpBl) F3BOIIOLUI 3e9da4
EctectBenHbIi1 0TOOD U bubmorexa HOK
6 1 https://m.eds00.ru/86
ero ¢GopMsl 369ed0
Pe3ynbTaThl 3BOTIOLINY:
IpUCIIOCOOTIEHHOCTh
OpPTraHUu3MOB U
BU000pa30BaHUeE. bubnnorexa [JOK
7 JlaGopatopHas pabota Ne 1 0.5 https://m.eds00.ru/86
2 «Onucanue 3e9fde
MPUCTIOCOOJIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

Xapakrepa»

Hanpasnenus u nytu

bu6mmoreka [IOK

8 https://m.eds00.ru/86
MaKpOdIBOJTFOITUN 369016
9 Heobpartumocts
SBOJIIOLIAH
10 Ucrtopus xxu3nu Ha 3emiie
Y METOJIbI € N3YUCHUS
['unoTessl bubmuorexa [JOK
11 MIPOUCXO0KICHUS )KU3HU https://m.eds00.ru/86
Ha 3emMiie 3eabab
PasBuTHeE XKHM3HM Ha bu6mmoreka [IOK
12 3emJie 1o 3paM U https://m.eds00.ru/86
nepuoaam 3eabbe
OCHOBHBIE 3TaITbI
IBOJTIOIAN
PACTHTEIHLHOTO H
’KMBOTHOTO MUDA. bu6mmoreka [IOK
13 [TpakTuueckas paborta No 0.5 https://m.eds00.ru/86
1 «M3yuenue 3ea8bc
HCKOITaeMBIX OCTAaTKOB
PACTCHHIA U KUBOTHBIX B
KOJUTCKIIHSIX )
bu6mmoreka [JOK
CoBpeMeHHas cuctema
14 OPRAHIIECKOro Miha https://m.eds00.ru/86
P P 3eadse
bu6nmoreka [JOK
DBOJTIOIHS YeTTOBEKA
15 (aTpororeries) https://m.eds00.ru/86
p 3eac2c
JBrKyine cuiibl bu6mmorexa [IOK
16 (axtopsr) https://m.eds00.ru/86
aHTpOIIOTEHE3a 3ead44
17 OcHOBHBIE CTaINHU
ABOJTFOIIMY YEJIOBEKa
YenoBeueckne pacel U bubnmnoreka [JOK
18 MPUPOJIHBIE aJanTallu https://m.eds00.ru/86
qeJIoBeKa 3eaea?
Pe3epBHBIN ypoOK.
19 O00011IEHYE TTO TEME

«Bo3HUKHOBEHUE U



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Pa3BUTHC )XU3HU HA

3emuie»
20 DKOoJIOTHs KaKk HayKa
bubmuorexa [JOK
21 Cpenbt oburaiis i https://m.edsogru/%
HKOJIOTHYECKUE (PaKTOPHI 3eafec
AOuoTtndeckue (HakTopsl.
JlaGopaTtopHnast pabota No
3. «Mopdonoruyeckue
0COOCHHOCTH pacTeHUI
U3 Pa3HBbIX MECT bubmorexa LOK
22 0.5 https://m.edso00.ru/86
oOUTaAHUSY.
3eb10e
JlaGopaTtopnast pabota No
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YepEeHKOB KoJIeyca
bu6mmoreka [IOK
23 buotnueckue GakTopsl https://m.eds00.ru/86
3eb348
DKOJIOTHYECKHUE
XapaKTePUCTUKU
TIOTTYJISITIVH.
24 [TpakTuyeckas padora Ne 0.5
2 «lloacuér naoTHOCTH
MOMYJISIIIAIA Pa3HbIX
BUJIOB PACTCHHII»
bu6mmoreka [JOK
CooOuiecTBa OpraHu3MoB
25 — Guonenos https://m.edso0o0.ru/86
3eb4ba
DKOJIOTHYECKUE CUCTEMBI bubmorexa HOK
26 (oKkocHCTEM) https://m.edso00.ru/86
3eb46a
OCHOBHBIE TTOKA3aTEIN
SKOCHUCTEMBI. bu6mmoreka [JOK
27 DKoJorn4ecKkue https://m.eds00.ru/86
nupamusl. CBOMCTBA 3eb5fa
skocucteM. CyKkieccus
28 [TpupoHbIE SKOCUCTEMBI
29 AHTpPOIIOTE€HHBIE

9KOCHCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

bubmuoreka [JOK
buocdepa — rimobanpHas
30 1 https://m.eds00.ru/86
3KOCHCTEMA 3eMIIN
3ebb5e
3aKOHOMEPHOCTHU bubnnoreka HOK
31 CYIIECTBOBAHHMS 1 https://m.edso0.ru/86
ounochepsl 3ebd16
32 YenoBeuecTBO B 1
ounochepe 3emn
CocyliecTBoBaHHUE bubmoreka LOK
33 Y 1 https://m.eds00.ru/86
MIPUPOJIBI U YETIOBEUECTBA 3ehale
Pe3epBHbIii ypoK.
34 O060011IEHHE TEMBI 1
«Coo0mecTBa 1
JKOJIOTHYECKHE CUCTEMBD)
OBHLIEE KOJIMYECTBO
34 2.5

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koa nposepsiemoro
pe3yabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopmupoBaHHOCT, 3HAHUM O MecT€ M pPOJIM OHOJOTMHM B CHUCTEME
HAyYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (DOpMHpPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPAa W HAy4YHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUHCKUX M 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (QYHKIHOHAIBHOW TPAMOTHOCTH 4YeJOBEKa JJs pPEelIeHUs
JKU3HEHHBIX 33724

YMeHue packpbeiBaTh COJACpKAHHE OWOIIOTMYECKUX TCPMHUHOB U TIOHSITHIA:
JKU3Hb, KJIETKA, OpraHu3M; MeTaboiau3M (0OMEH BEIIECTB U IPEBpAILCHUE
SHEPTrUM), roMeocTa3 (CaMOpPEryJsiius), YpOBHEBas OpPraHU3allUs KUBBIX
CUCTEM, CaMOBOCIPOM3BEIEHUE  (PEHpOAYKLMs), HACJIEICTBEHHOCTb,
W3MEHYUBOCTD, POCT M PA3BUTHC

VYMeHue wu3naraTh OMOJIOTMYECKME TEOpUM (KJIETOYHAas, XPOMOCOMHas,
myTtannoHHas), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBunoBa) u
yueHuss (0 LEHTpaX MHOrooOpasusi M MPOMCXOXKACHUS KYJIbTYPHBIX
pacrennii H.M. BaBunoBa), ompeaensTb IpaHHMIbl UX HPUMEHHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BiazieTb METO/laMi HaAY4HOT'O MO3HAaHUS B Ouosiornu (HaOmroaeHue
U OIMCaHWE >KMBBIX CHCTEM, IPOLECCOB U SBICHUI; OpraHu3anus u
NPOBE/ICHUE OHOJIOTMYECKOTO OKCIIEPUMEHTa, BBIIBI)KEHUE THIIOTE3HI;
BBISIBIICHHE 3aBUCHMOCTH MEXIY UCCIIEAYEMBIMU BETHUYNHAMHU, OOBSICHEHNE
MOJTyYeHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHITHH, TEOPUH U
3aKOHOB; YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUH TTOJIYYE€HHBIX PE3yIHTATOB)

YMeHue BbIIENATh CYyLIECTBEHHBIE TPU3HAKHY BUPYCOB, KJIIETOK ITPOKAPUOT U
9YKApHOT, OAHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
nporieccoB oOMeHa BEHIECTB M MPEBpAllleHUs] DSHEPrMM B  KIIETKE,
¢doTocuHTE3a, MIACTUYECKOTO W IHEPreTMYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Me€H03a, OIUIOAOTBOPEHUS, Pa3MHOXEHUS, WHIUBUAYAIBHOIO
pa3BUTHI OpraHnu3Ma (OHTOTEHE3)

YMCHI/IG HpI/IMeHHTB HOqueHHBIe 3HAHUA OJId O6T)$ICHCHI/I$[ 6I/IOJ'IOFI/ILIeCKI/IX
IIPOLIECCOB W SIBIICHWW, JUIA TPUHATUSA MPAKTUYECKUX PpEIICHHH B
MMOBCEAHEBHON JKM3HM B IElIX oOecneueHuss Oe30IIacCHOCTH CBOEro
3JI0POBBS U 3JIOPOBBS OKPYKAFOIINX JIFOJIeH, COOJTFOICHUST HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH TPUPOTHON Cpejie; MTOHNMaHNE HEOOXOIMMOCTH




HCIIOJIBb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJIOTMM U OHOTEXHOJIOTUH
JJIA PAalOHAJIBHOI'O ITPUPOA0ITI0JIB30BAHU S

YMeHue pemarb 3J€MEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- H
JUTHOPUIHOE CKpELIUBAHME, CLEIUIEHHOE HAClIEZIOBAaHUE; COCTAaBIIAThH
CXEMbl MOHOTMOpPUIHOIO CKpEILIMBaHMs JJIs NpeAcKa3aHUs Hacjel0BaHUS
IIPU3HAKOB Yy OPraHU3MOB

YMeHHe BHINOJHATH JTA00OPaTOPHBIE W MPAaKTUYECKHE PabOoThI, COOIIONATh
npaBujia Ipu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 00OPYIOBAHHEM

YMeHHe KpPUTHYECKH OLEHHBATh M WHTEPHPETHPOBATH HH(POPMAIIUIO
OMOJIOrMYECKOI0 COAEpkKaHMs, BKIIOUYAIOUIYI0 IICEBIAOHAyYHbIE 3HAHUS W3
pazauuHblX ucTtoyHUKoB (CMU, HaydHO-mOmyNsipHBIE MaTepHalbl);
ATUYECKHUE aCTEKThl COBPEMEHHBIX MCCIEAOBAHUN B OMOJIOTMU, MEAULIMHE,
OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBCHHBIC NHCBMEHHBIE M YCTHBIC COOOIICHUS,
0000mas OuoNOrHMYecKyr0 HHPOPMAIMIO M3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

11 KUIACC

Koa nposepsiemoro
pesyabrara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAaHUM O MecTe M poOJU OHOJOTMH B CHCTEME
HAay4YHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa M HAy4YHOTO MHPOBO33PEHHUS; O
BKJIIe POCCUIMCKMX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosioruy; (PYHKIMOHAIBHOM TI'paMOTHOCTH YeJOBEKa JUIsl  peIlieHUs
YKU3HEHHBIX 337134

VYMeHue packpblBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMUHOB U TMOHSITHUMA:
BUJ, MOMYJSLMsI, TEHO(POH], SBOJIOLMS, JABIXKYyIIUE CUIbl ((PakTOphI)
ABOJIIOLIMM,  TNPUCHOCOOJEHHOCTh  OPTaHU3MOB,  BHJI000pa3oBaHHE,
JKOJIOTHUYECKHE  (PAKTOpBI, HSKOCUCTEMA, TMPOJAYLEHTHI, KOHCYMEHTHI,
penyLEeHThl, IeNH NUTaHMs, S3KOJOorMyecKas NupaMuja, OHOreoleHo3,
ounocdepa

YMmeHue wu3znarath OHOJOTMYECKHE TeopuH (IBONIONMOHHAsS Teopus Y.
JlapBuHa, CUHTETUYECKAs TCOPHS DBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponsimieBoro cxonctBa K.M. Bapa, depeoBaHus TJIaBHBIX HalpaBJICHUI
u nyreir oHBomonmu A.H. Cesepuoa, ydenus o Owuochepe B.U.
BepHajckoro), OmpeneNsaTh TPaHHUIBI WX MPUMEHUMOCTH K IKHBBIM
cucTeMam




VYmMmenue BJIaACTh MECTOJaMH HAYYHOI'O IIO3HAHUA B OuoJoruu (Ha6J'IIO,I[eHI/Ie
N OIIMCAHUEC IXHUBBIX CHCTEM, IPOLCCCOB U ﬂBHeHHﬁ; OpraHusanusa Hn
IIPOBEACHUC OHOJIOrMYECKOI0 OKCIICPUMCHTA, BBIABHIKCHUC THIIOTE3BI;
BBISABJICHUC 3aBUCUMOCTH MECKAY HCCICAYCEMBIMH BCINMYMHAMU, 00BsACHEHHE
IMMOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIB30BAHHbBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHCE A€JIaTh BBIBOJIbI HA OCHOBAHUH ITOJTYUYCHHBIX pGSYJ'IBTaTOB)

YMeHHue BBIIENATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHUS OHOJIOTMYECKUX
00BEKTOB: BHJIOB, MOMYJISIMNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIAYLICHTOB,
OMOTeoLeHO030B M JKOCHCTEM; OCOOEHHOCTH MPOIIECCOB HACIEICTBEHHOMN
M3MEHYHBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHus,
NPUCIIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBHS YKOJOTHYECKUX (DaKTOpOB Ha
OpraHu3MBbl, TEpeHOCa BEIIECTB M TIOTOKA JSHEPrHH B OJKOCHCTEMaX,
AQHTPOIIOTEHHBIX U3MEHEHHH B YKOCHCTEMAX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTCOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue IMPUMCHATH IMOJIYUYCHHBIC 3HAHUS LA 00BSICHEHHST OMOJIOTHYECKHUX
mpoueccoB H HBHGHHﬁ, A IIPUHATHA IMPAKTHYCCKUX pemeHHﬁ B
MMOBCEIHEBHOM JKHM3HM B IEIAX oOecreyeHnss 0€30MaCHOCTH CBOEro
3A0POBbA U 3JO0POBbA OKPYIKAOINUX J'II-O,Z[GIZ, CO6J'IIO)I€HI/I${ HOPM I'paMOTHOT'O
IIOBCACHUA B oxpy;xaromeﬁ HpHpO,I[HOﬁ cpeac; HIOHNMAaHUueC HCO6XOI[I/IMOCTI/I
KCIIOJIb30BaHUS JOCTHKCHUMN COBpCMeHHOﬁ ouoIoruu IJI1 pallMOHAJIBHOT'O
MMPpUPOOOII0JIB30BAHN

YMeHue peuiath 31eMEeHTapHble OMOJIOTHYECKUE 3a/jaul, COCTABIISATh CXEMbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMaX (1IeMH MUTaHMSI)

VYMeHue BBINOJIHATH J1a0OpaTOpHble W MpaKTUYecKHe paboThbl, cOOII0AATh
npaBuiIa Ipu paboTe ¢ yueOHbBIM U 1abOpPaTOPHBIM 000PYOBaHUEM

YMeHrne KpUTHYECKH OLEHMBATh M HHTEPHPETHPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COJepXKaHUs, BKIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3
pasnuyHbIX McTOoYHUKOB (CMMU, Hay4yHO-TOMYJspHbIE MaTepHallbl);
paccMaTpuBaTh TJI00AJIbHBIE SKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(¢bopMHpPOBATH O OTHOLIEHHUIO K HUM COOCTBEHHYIO O3HUIIUIO

10

YMeHnne co3maaBaTh COOCTBEHHBIE IMHCHbMEHHBIE W YCTHBIE COOOIICHWS,
0000m1ass  OMoNOTrHYecCKyl0 HWH(OPMAIMI0O M3 HECKOJIBKUX HMCTOYHUKOB,
IPaMOTHO MCIOJIL30BaTh IOHATHHHBIN anmapar OMOJI0THI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

buoiiorus kak Hayka

11

Bbuonorus — Hayka o >xuBoil npupoze. Ponp Ouosnoruu B hopMupoBaHUN
COBPEMEHHOI Hay4yHOU KapTuHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Metoabl TMO3HAHHWS JKHUBOW TPUPOABI (HAOIMIOJCHUE, OSKCIECPUMEHT,
OIKCaHKEe, U3MEPEHHE, KIACCH(HUKAIIHS, MOACTUPOBAHNE, CTATHCTUYCCKAs
00paboTKa JaHHBIX )

JKuBBIe cUCTEMBI U KX opraHu3anus

2.1

Kupbie cucrembl (OHMOCHUCTEMBI) Kak IMpeaAMeT HU3y4eHUs OHOJIOTHH.
CaoiicTBa OHOCUCTEM U UX pazHOOOpa3ue

2.2

YpoBHM  opraHM3aluMM ~ OMOCHCTEM:  MOJEKYJSPHO-TE€HETUYECKUH,
KJIETOYHBIA, OPraHU3MEHHBINA, MOIYJISIHUOHHO-BUIOBOM, 3KOCHUCTEMHBIM,
onocdepHbIit

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KIETKH. XHUMHUYECKUE JJIEMEHTBHI: MaKpO3JEMEHTHI,
MHKpO3JIEeMEHThl. Bojma wm MuHepanbHbie BeniecTBa. DyHKUUHM BOABI U
MUHEpaIbHBIX BEIIECTB B KiIeTke. [loanepkanne 0CMOTHYECKOTO OaaHca

3.2

benku. CocraB u ctpoeHne 0elKoB. AMUHOKHUCIOTH — MOHOMEPHI O€JKOB.
He3ameHnMble ¥ 3aMEHUMBIE aMUHOKHMCIOTBl. AMHUHOKHCIIOTHBIN COCTaB.
VYPpOBHH CTPYKTyphl O€IKOBOM MOJEKyNbl (IepBUYHAs, BTOPUYHAS,
TPETUYHAas U YETBEPTUYHAs CTPYKTYypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonorunueckue pyHKIUU OENKOB.

®epmeHTsl — Ouosyoruueckue karamuzaTopbl. CrpoeHue QepmeHra:
aKTUBHBIH  IIEHTp, cyOcTpatHas  crneuu¢pudHoctb.  KodepMeHTHI.
Burtamussl. OTiinuus pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTOpOB

3.3

VYrneBoasl: MoHOcaxapuabl (TJroKo3a, pubo3a U J1€30KCHpuO03a),
Jycaxapubl (caxaposa, JJaKTo3a) M IMoJiucaxapuzbl (Kpaxmai, TJTUKOTeH,
HeJUTI0103a). bruonornueckue pyHKIUN yTiIeBOOB.

Jiunuael:  TPUTIMLEPUIBI, CcTepounbl, Qochomunuasl. [uapoduiasHO-
ruzipooOHbIe cBoiicTBa. buonornueckue ¢pyHkuuu aunuaos. CpaBHEHHE
YIJI€BOJIOB, OCJIKOB U JIMIUIOB KaK HICTOYHUKOB SHEPIUU

3.4

Hyxneunnoseie xucnorsl: JJHK w PHK. Hyxneornner — MoHOMeEpHI
HYKJIENHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenune u ¢pyHkumu
PHK. AT®: crpoenue u GpyHKIHIH

3.5

I_[I/ITOJ'IOI‘ Ui — HayKa O KIICTKE. Knerounas TCOpHL. Mertoasl N3YUCHUA
KJICTOK




3.6

Knerka kak wnenoctHas »xuBasg cucrema. OOmMe NpHU3HAKUA KIIETOK:
3aMKHyTas HapyxHas MemOpana, moisekynasl JIHK kak renernueckwit
anmnapar, clucreMa CuHTe3a Oenka

3.7

Tumel KJIETOK: SyKapHOTHYECKass M MpokapuoTuueckas. OcobOeHHOCTH
CTPOCHHUSI TPOKApUOTHYECKON KieTku. Kietounas crtenka OaxTepuii.
Crpoenue 3ykapuoTHieckoil kieTku. OCHOBHBIE OTIWYHS PACTUTEILHOM,
YKUBOTHOW M TPUOHON KIICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAINKC, UX
¢byakiuu. [Inazmaruyeckas wmemOpaHa, €€ CBoWicTBa W (YHKITUH.
[Murommazma u e€ opraHowasl. OmHOMEMOpaHHBIE OPTraHOMIIbI KIICTKH:
sHnomnazmaruyeckas cerb (OIIC), ammapar ['onbmku, JH30COMBI.
[TosyaBTOHOMHBIC ~ OpraHOMIbl  KICTKH: MHUTOXOHJIPHH,  IUIACTHJIBIL.
[lpoucxoxJaeHue  MHTOXOHAPHA M IUIACTHI.  BuIsl  TUIACTHIL.
HememOpaHHBIE OpraHOWIbI KICTKH: PHOOCOMBI, KJICTOYHBIH IIEHT,
PECHUYKH, KTyTUKU. DYHKIIMH OPraHOMIOB KJIETKU. BKIItOYeHUs

3.9

SAnpo — perynstopHblii LeHTp kieTku. CTpoeHue siipa: sijaepHas 000104Ka,
KapuoIuiadMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCHOpPT BELIECTB B KIETKE

)KI/I?,HGIIGHTQHBHOCTI) KIJIIETKH

4.1

OOmeH BewecTB, WIM META00IM3M. ACCUMMWIALMS (IUTACTUYECKUN OOMEH)
U JUCCUMWISILMS (PHEpPreTudeckuil OOMEH) — JIB€ CTOPOHBI E€IMHOIO
npouecca wmerabonusma. Tumbl oOMeHa BeIIeCTB: aBTOTPO(QHBIN U
rereporpodHseiii. Pons ¢epmMeHTOB B OOMEHE BEIIECTB U IPEBpAIICHUH
SHEPrUM B KJIETKE

4.2

®dortocunte3. CBetoBas u TeMHOBas (as3pl ¢oTtocuHTe3a. Peakiuu
dorocunTe3a. IphekTUBHOCTh POoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A IS
KU3HU Ha 3emuie. BrnusiHue ycnoBwii cpeasl Ha (POTOCHHTE3 M CIIOCOOBI
MOBBILIEHHS €T0 MPOYKTUBHOCTU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAUYCHHE XEMOCHHTE3a
IS SKU3HU Ha 3eMile

4.3

DHepreTuyecKknii oOMeH B KJETKe. PaciiemnieHne BeIecTB, BBIJICICHUE U
AKKyMYJIMPOBaHUE SHEPTHHM B KJIETKE. DTambl SHEPTETHUYECKOro oOMEHa.
I'mukonu3. bpoxkenue u ero BuIbl. KuUCIOpOAHOE OKHCIEHHE, WU
KJIETOYHOE JibIxaHue. DPPEKTUBHOCTh SHEPreTHIECKOro oOMeHa

4.4

Peakium marpuuyHoro cuHre3a. [eHermueckas uHbpopmanus u JHK.
Peanuzanus remernyeckoil nHpopmanuu B KieTke. [ eHeTHYeckuii Kox U
ero cpoiicrBa. Tpanckpunuus — marpuusbiii cuate3 PHK. Tpancmsaunsa —
Oouocunte3 Oenka. KonupoBanue amuHOKuCIOT. Ponp pubocom B
OuocuHTe3e Oenka

4.5

Hexnerounsle (opMbl >KM3HM — BHUPYCBL. VICTOpHS OTKPBITHUS BHUPYCOB




(.. HBanoBckuii). OCOOCHHOCTH CTPOCHHUS W IKU3HEACITCIBHOCTH
BUpycoB. bakrtepuodaru. bonesHum pacreHuil, >KUBOTHBIX U 4YEJIOBEKa,
BBI3BIBacMbIC BUpycamH. Bupyc mmmyHoaeduiura denoBeka (BUY) —
Bo3Oymutens CIIM/a. Ilpodumaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a0oJsieBaHU

Paszmuoxkenune u HHIUBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Kiterounslii MUK, WIM KU3HCHHBIH NUKI KiaeTkd. MHTepdaza u mutos.
[Ipomeccrl, mporekatomue B uHTepdasze. Perumkamus — peakmus
matpuuHoro cunre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHEIN Habop
— Kapuwotun. JIMmIONAHBIM W TalIOWJIHBIH XPOMOCOMHBIE HAaOOPBHI.
Xpomartusl. [luTonorudyeckre OCHOBBI Pa3MHOKEHUS U MHJIMBUTyaTbHOTO
Pa3BUTHUS OPTaHU3MOB.

Henenue knetku — muto3. Ctaguu muTo3a. [Iporeccel, mpoucxoasanme Ha
Pa3HBIX CTAJAUSIX MUTO3a. BHOJOTHYECKHiT CMBICTT MUTO32

5.2

@dopMBbI  pa3MHOKEHHS OpPraHM3MOB: Oecrojioe © TMoJoBoe. Busl
Oecrioyioro pa3MHOXKEHHUS: JEJEeHUE HaJABOE, II0YKOBAHME OJHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETATUBHOE pPa3MHOXKEHHE.
VckyccTBEHHOE KJIIOHUPOBAaHME OPraHU3MOB, €0 3HAUE€HUE J1JIsl CEJIEKIIUU

5.3

[TonmoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECITOIOrO.

Meiio3. Ctaguu meriosa. [Iponecchl, mpoucxoasdiiyue Ha CTaAusix Meiro3a.
IToBenenue xpomocom B Meriose. Kpoccunrosep. buonorndueckuii cMbIca 1
3HaUCHHE MeHo3a

5.4

['ameTorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK y >KMBOTHBIX.
[TonoBble xene3bl: CEMEHHMKM W sSMYHUKU. OOpa3zoBaHHE M pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/], SHIeKIeTKa) — CiepMaToreHes u
ooreHe3. OcoOEHHOCTH CTpOEHHs SHLEKIETOK U CHEpMAaTO30UIO0B.
Omnogorsopenue. Ilaprenorenes

5.5

WuauBuayanbHoe pa3BUTHE (OHTOr€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(omOpuorenes). DTanbl SMOPHUOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX
JKUBOTHBIX: JpoOJIeHHe, racTpyisuus, opraHorenes. IlocrambpuonansHoe
pazButue. TuUmbl NOCTAIMOPUMOHAIBHOTO Pa3BUTHS: NPSAMOE, HENPSMOe
(munHOYHOE). BnusHue cpeasl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOIO PAaCTEHUsS: CTPOCHHE
CEMEHHM, CTaJNH Pa3BUTUS

HaCJ'ICJICTBeHHOCTI) U U3MCHYUBOCTHb OPraHN3MOB

6.1

IIpeamer w 3amaum reHetuku. Mcropust pa3BUTHS TEeHETHKU. Bxiazg
POCCHUHCKMX M 3apyOeXHBIX YUYEHBIX B pa3BUTHE TE€HETHUKU. MeToJibl
FeHeTUKU  (TUOPUIOJIOTUYECKUH, IUTOTC€HETUYECKUH, MOJIEKYISPHO-
reHeTuueckuil). OCHOBHBIE TI'€HETHYECKHE TOHATHUSA. | eHeThdeckas
CHUMBOJIMKA, UCIOJIb3yEMasi B CXEMaxX CKpEIIMBaHUN




6.2

3aKOHOMEPHOCTH  HACJIEIOBaHHWs  IMPHU3HAKOB, yCTaHOBJIEHHbIE .
Mennenem. MoHOruOpuaHOe CKpeluBaHue. 3aKkoH eIMHOo00pa3us
ruOpusoB mnepBoro rmokosieHus. [lpaBuino nomMuHHpOBaHHS. 3aKOH
pacieruienust mpu3HakoB. ['unoresza yuctotsl ramet. [lonHoe u HenmosHOe
JOMUHHUPOBAHHUE.

JuruOpunHoe ckpemyBaHue. 3aKOH HE3aBHCUMOIO  HacleOBaHUSA
npu3HakoB. lluToreHernyeckue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHMS.
AHanuzupyrolee  cKpemuBaHue. Vcrmonb3oBaHHE — aHAIU3HPYIOIIETO
CKpEIIMBAHUS ISl ONIPEJICIeHNs TeHOTUIa 0co0u

6.3

CueruienHoe HaciefoBaHue mpu3HakoB. PaGora T. Moprana mo
CLEIUICHHOMY HaclIeIoBaHUIO0 T'eHOB. HapylieHue cuernsieHuss reHoB B
pe3ysibTaTe KpPOCCUHIOBEpa. XPOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.
I'eneTn4eckue KapThl.

I'eneruka nosia. XpoMOCOMHOE ONpEAEIEHUE M0JIa. AyTOCOMBI U MOJIOBbIE
XpoMocoMBl.  ['oMorameTHele @ M TIeTEpPOraMETHbIE  OPraHU3MBI.
HacnenoBaHue npu3HakoB, CIEIMIEHHBIX C I10JIOM

6.4

W3MeHYnBOCTbD. Buner M3MEHUYUBOCTH: HEHACIIeJICTBCHHAS u
HaciencTBeHHas. Ponb cpenbl B HEHACHEICTBEHHON H3MEHUHMBOCTH.
XapakTepucTuka MOAU(PUKAITMOHHON U3MEHUYNBOCTH. BapuaoHHblil psij
U BapualoHHas kpuBas. Hopma peakuuu nmpusHaka. KonnuecTBeHHBIC U
KaueCTBEHHbIE TpU3HAKM M UX HopMa peakuun. CBoiicTBa
MOIU(PUKAITIOHHON U3MEHUYHNBOCTH

6.5

HacnenctBenHasi, Wi reHOTUIIMYECKasi, U3MEHUYUBOCTh. KomMOUHaTHBHAs
M3MEHYMBOCTb. Melo3 U MOoJIOBOM Mpoliecc — OCHOBa KOMOWMHATHUBHOM
W3MEHYMBOCTH. MyTaliMoOHHass U3MEHUYUBOCTh. Kiaccudukaius MyTaluid:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHBbIE. YacToTa WM MPUYMHBI MYyTalUi.
Myrtarensbsle GakTopbl. 3aKOH FTOMOJIOTHUECKUX PSAJOB B HACJIEJCTBEHHOU
n3meHunBocty H.W. BaBuiioa

6.6

I'eneTnka 4eaoBeka. KapI/IOTI/IH yesoBeka. OCHOBHBIC METOJAbI I'CHCTHUKU

YeJOBEKa:  TIeHEANTOrMYeCKHi,  ONU3HEIOBBbIM,  IIUTOrCHETHYECKUH,
OMOXUMUYECKUH, MOJIEKYJISIPHO-TEHETUUECKH. CoBpemenHoe
OIpeeIeHUE TEHOTHUIA! IIOJIHOTEHOMHOE CEKBEHHUPOBAHMUE,

TCHOTUIIMPOBAHUC, B TOM qHuCJIeC C IIOMOIIBIO HHP-aHaﬂI/ISa.
HacnencTtBeHHble 3a00JIeBaHUs YEJIOBEKA: T'CHHbBIC 6OH63HI/I, 0oJle3Hn C
HacJIeICTBEHHOM npeaApacroJIOKCHHOCTbIO, XPOMOCOMHELIC 00JIE3HH.
CoMaruueckue U FCHCPATUBHLIC MYTAllUH. HpI/IHI_[I/IHBI 3A0POBOIro 06pa3a
KU3HHU, JUATrHOCTHUKH, HpO(I)I/IHaKTI/IKI/I U JICUCHUS T€HETUUYCCKUX OOJIe3HEH.
MeauKo-reHeTHUECKOe KOHCYJIbTHPOBAHUC. 3HadeHUe MEIUITMHCKOM
TCHCTUKU B MNPCAOTBpAIICHUN U JICHCHHUU TCHCTUYCCKHUX 3a00JIeBaHUM
YCJIOBCKAa

Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH




7.1

Cenexuus Kak Hayka M IpoLecc. 3apoKIeHUE CENEKIIMN U JOMECTUKALIMSL.
Yyenune H.M. BaBuioBa o meHTpax NPOUCXOXKIEHUS W MHOT0oOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCX0XKIEHUS TOMAIIHUX >KUBOTHBIX.
Copr, nopoa, mramMm

1.2

CoBpeMeHHBIE METO/IbI CeNEKIIMU. MacCOBBIM M MHIUBUAYAIbHBIA OTOOPHI
B CEJNEKUMH pacTeHud U  KUBOTHBIX. OueHka  3KcTepbepa.
BAu3KkoponCTBEHHOE CKpelMBaHWe — WMHOpuUAMHT. Yucras JUHHSL.
CkpemBanue 4YHCThIX JMHUK. ['ereposuc, wim ruOpuaHaAs cuia.
HepoacrBennoe ckpemuBanue — ayropuauar. OtnanéHnas TuOpuan3amnms
n e€ ycrexu. VMCKycCTBEHHBIM MyTareHe3 U IOJIYy4EHHUE IOJIMILUIOUIOB.
JloCcTr>KEeHMs CeJIeKIMU PACTEHU M, J)KUBOTHBIX M MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kKak OTpacib MPOU3BOJACTBA. ['eHHAs WHXKEHepus. DTarbl
co3nanus pekomOuHantHoi JJHK u Tpancrennsix opranu3moB. Kierounas
uHxeHepus. KieTouHsle KynbTypbl. MHKPOKIOHAFHOE Pa3MHOKEHHE
pactenuii. KimoHupoBaHue BBHICOKOIIPOIYKTHBHBIX CEITbCKOXO3SIIICTBEHHBIX
OpraHu3MOB. JKOJOTrHYeckue © JThueckue mnpobiaembl. [MO —
TeHETUYECKU MOJU(UIIMPOBAHHBIE OPTaHU3MBbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

DBOIIOIMOHHASA OUOJIOTHSI

11

DOBOJIOLMOHHAS TeOpus U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa sBosmonuu. IlaneoHTonorn4eckue: MOCIEN0BATEILHOCTD
NOSIBJICHUS BUAOB B MAJICOHTOJOTHYECKOM JIETONNCH, IEPEeXOAHbIE (POPMBI.
buoreorpaguueckue: cxoacTBo M paziauuue ¢ayH U (piaop MaTepuKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA U PA3JIMUUs SMOPUOHOB Pa3HBIX
BUJOB TI03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMHUUYECKHE: T'OMOJIOTHYHBIE,
aHAJIOTUYHBIE, PYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

OomtonnonHass Teopuss Y. JlapBuHa. I[Ipeanocbuikh BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIIME CHJIBI  DBONIONMM BUAOB 10 JlapBuHy
(M306BITOYHOE pPa3MHOXEHUE npu OTPAaHUYEHHOCTH pecypcos,
HeonpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN
0oTOOD)

1.3

Cuntetnueckass teopusi sBoionuu (CTD) m ocHOBHBIE €€ TOJOKCHHUS.




MuxkposBomtorys. [Tomynsmnus Kak eIMHALIA BUIA U SBOTIOIUN

14

JBmwxymue cuibl ((akTopsl) SBOJIOLUU BUIOB B MpUpoae. MyTalmOHHBIN
nporecc ¥ KOMOMHATUBHAs HM3MEHYHBOCTH. [lOMyNsAMOHHBIE BOJIHBI U
npeii¢d rtenoB. M3zomsmus u  murpanmsa.  EcrectBeHHbBIE  0TOOp  —
HaIpaBJIAOIUA axkTop 3Bomonud. PopMbl €CTECTBEHHOTO 0TOOpA.
[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bomouuu. [Ipumepsl
npucrnoco0IeHnit y oOpranu3MoB. ApoMOp(O3bl U UANOAANTALINH.

Bung wu BugmooOpasoBanue. Kpurtepuum Buma. OcHoBHBIE  (POPMBI
BU1000pa30BaHus: reorpaguuecKkoe, IKOJIOINIecKoe

1.5

MaKPOBBOHIOHI/IH. CDOpMBI OBOJIFOIIMH: (I)I/IJ'IGTI/I‘ICCKEIH, AUBCPIrcHTHAA,
KOHBCPI'CHTHAA, IIapajljiCjibHasd. H606p8.TI/IMOCTL 9BOJIFOLINH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHayuyHble HpenCcTaBICHUS O 3apOXkKACHUM KU3HU. HaydHble TMIoTe3sl
BO3HMKHOBCHHUSI J)KU3HU Ha 3emJyie: aOMoreHe3 M maHcrepMmus. XuMUUIecKas
ABOJIIOIHUA. DKCIEPUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKOU IBOJIIOIIMH.
HavanpHbie aTambl Ouonormdeckod sBosoruu. [umoreza PHK-mumpa.
[lepBble KieTKH U UX 3BOJOLMS. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX
OpraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emule 1o ’paM U nepuonaM. Karapxeil. Apxelickas u
npoTepo3oiickas 3pbl. Ilaneo3oiickas spa u e€ mepuoisl: KeMOpPHUHCKHUH,
OpPJIOBUKCKHH, CUWIYPUNCKHM, ACBOHCKUN, KAMEHHOYIOJIbHBIM, NMEPMCKHMA.
Me3so301ickas opa U €€ MepUOoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.
KaitHo3oiickass 3pa u €€ mepuoAbl: MaJCOreHOBbI, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIN. XapaKTepUCTUKA KIIMMATa U IeOJIOTHYECKUX IIPOLECCOB.
OcHOBHBIE DJTanbl 3BOJIOLUU PACTUTEIBHOTO M JKUBOTHOIO MHUDA.
Apomopdo3bl y pacTeHUI U )KUBOTHBIX. [losiBIeHUe, paclBeT U BEIMUpaHUE
TPYIII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro Mupa Kak OTpakeHue HBOJOLUU. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHU3MOB

2.4

OBoroLus YelloBeKa. AHTPOIIOJIOTHA Kak HayKa. Pa3BuTHe npencraBieHnit
0 NPOUCXOKIEHUM UesloBeKa. MeTo bl n3ydueHus anTpomnorenesa. Cxoncraa
U pasnuuMs 4YeIOoBeKa M OKMBOTHBIX. CHCTEMATHUYECKOE IOJIOKEHUE
4eJI0BEKA.

HBwxymme  cunsl  (paxkTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTh M €CTECTBEHHBbIM 0TOOp. OOIiecTBEeHHbIH 00pa3 >KH3HH,
W3TOTOBJIEHHE OPYAMN TPYZAQ, MBIIIJIEHUE, PEUb

2.5

OcHOBHBIC CTalud HW BCTBU OBOJJIOINWMKU YCJIOBCKA: aBCTPAJIOMNUTCKU,

UenoBek ymensiii, YenoBek npsaMoxoasiiui, YenoBek HeaHIEPTAIbCKUM,




YenoBek  pa3yMHblif. Haxonku  uckomaembIX — OCTaHKOB,  BpeMs
CYIIIECTBOBaHMs, O0JACThb pacHpoOCTpaHEHUs, O00bEM TOJIOBHOIO MO3Ta,
00pa3 KHU3HU, OPYAUSL

2.6

YenoBeueckue pacbl. OcCHOBHBIE OOJbIIME pachl:  €BPOINCOUIHAsS
(eBpa3uiickasi), HErpo-aBCTpaJiouAHas (IKBaTOpUAIbHAs), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). YepTbl TPHUCIIOCOOJICHHOCTH TIPEICTaBUTENEH
YeJIOBEYECKUX pPac K YCIOBHSIM CYIIECTBOBAHHS. EIMHCTBO YEIOBEUECKHUX
pac. Kputuka pacuzma

Opranu3Mbl 1 OKpy>Karolas cpea

3.1

Okojorusi Kak Hayka. 3ajaud M pasfesibl  dKoloruv. Mertomasl
IKOJIOTMYECKUX HCCIEIOBaHUH. DKOJIOTHUecKoe MHpoBo33peHue. Cpenbl
oOHUTaHUs OpTraHrU3MOB: BOJHAaA, HAa3€MHO-BO3AylIHasd, IIOYBCHHAas,
BHYTPUOPIaHU3MEHHAs

3.2

Okonoruueckue Qaktopel. Kiaccupukanus >KoI0orndeckux (GakTOpOB:
abuoTuyeckne, OMOTUYECKHE U aHTPOIMOreHHbIe. J[eliCTBHUE SKOJOTHYECKHIX
(bakTOpOB Ha OPraHU3MBbI

3.3

AlGuotuueckue (bakTopsI: CBET, TeMIeparypa, BIIQ)KHOCTb.
@®oronepuonusm.  Ilpucnocobnenuss  opraHu3mMoB K JCHCTBHIO
abuoTtnyeckux ¢pakTopoB. buosornueckue puTMbl

3.4

buotnueckue  Qaktopbl.  Buapl  OMOTHYECKMX ~ B3aMMOJEWCTBHUI:
KOHKYPEHLIMS, XUIIHUYECTBO, Mapa3sUTH3M, MYyTyalu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaau3M. 3HaUYCHHE
OMOTHMYECKMX B3aMMOJCHCTBMM [UIsl CYIIECTBOBAHUS OpPraHU3MOB B

MPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XAPaAKTCPUCTUKU TTOIMYIISIIIHUU. OcCHOBHBIC ITIOKa3aTeln
nomyiadauuu:  YUCICHHOCTb, INNIOTHOCTb, PpPOXIAAEMOCTb, CMCPTHOCTD,
MMpUpPoOCT, MUTpALTUS. I[I/IHaMI/IKa YHUCJIICHHOCTHU ITONYJIALIUA U eé peryisiusa

Coo0111ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.1

Coo01ecTBO opraHuzMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumenas). Bunbsl-nomuHanTel. CBs3U B
OuoreHo3e

4.2

Okonoruyeckue cuctembl (d9kocuctemsl). Ilonstue o0 skocucreme u
ouoreoneHo3e. yHKIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TIPOAYLIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BeIIeCTB M MOTOK SHEPruu B
skocucreme. Tpoduueckue (MUILEBbIE) YPOBHHM 3KocHcTeMbl. [luieBbie
nenu U cetd. OCHOBHbBIE TIOKA3aTENIN SKOCUCTEMBI: OHoMacca, MPOaAYyKLHS.
OKOJIOTUYECKHE MUPAMUJIbI: MPOAYKIHMHM, YHUCICHHOCTH, OHOMAcCCHI.
CBolicTBa JKOCHCTEM: YCTOMYHMBOCTH, CAMOPETYNSALUs, pPa3BUTHE.




Cykueccus

4.3

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOMHOTO
WY MIAPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOT€HHBIE  HKOCHUCTEMBI.  ATPO3KOCHUCTEMBL. Y POOIKOCHCTEMBI.
buosiornueckoe U XO3SMCTBEHHOE  3HAYEHUE  arpOdKOCHUCTEM U
ypOOIKOCHUCTEM.

buopasznoobpasue kak (akrop ycroumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOro pa3HO0Opa3us Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o 6uocdepe. ['paHuipl, cocTaB U CTPYKTypa
6uocdepsl. JKuboe BemiecTBo U ero pyHkiuu. OcodeHnoctu 6uochepsl Kak
ro0anbHOM SKOcHCcTeMBI. [lnHaMuueckoe paBHOBecHe U oOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB U OHOTCOXUMHUYECKHE  ITHKJIBI
AJIEMEHTOB (yriepoja, a30Ta). 30HAIBHOCTh Ouocdeprl. OCHOBHBIE OMOMBI
CyIIu

4.5

YenoeuectBO B Omocdepe 3emiau. AHTPONOTEeHHbIC W3MEHEHHS B
ouocdepe. [modaTpHBIC YIKOJIOTHYECKUE TIPOOIIEMBI.

OcHOBa panMOHAIBLHOTO YIPABJICHUS TPUPOJHBIMH pecypcaMH U HX
UCIO0JIb30BaHue. JlocTukeHus: OMOJIOTUH U OXpaHa MIPUPOIbI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YHUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET







