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MNOSACHUTEJBHASA 3AIIUCKA

[Ipu pa3zpaboTke mporpaMMbl IO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
OTIPEJICICHNS] TOAX0J0B K (HOPMHUPOBAHUIO COJCPKAHMS YYEOHOTO MpeaMeTa
«buosorus» coctaBwIM: KoHuUentyalibHble mnojioxkenuss DIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE€H, COAEpKaHUsA, pe3yJbTaTOB OOydyeHHUd WU
TpeOOBAaHUM K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, IMOJIOKEHHUS 00 OOIUX IEsIX U
NPUHINNAX, XAPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmiero oopazoBanus B Poccuiickoit denepariuu, a Takke MOJOKESHUS O crieluduKe
Ouosiornu, €€ 3HAYEHUM B TO3HAHUMU >KUBOW MPUPOABI U 0OECTIEYCHUU
CYILIECTBOBAaHMS YesloBeueckoro oOiecTBa. CorjacHO Ha3BaHHBIM IOJOKCHUSIM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T npejcTaBiIeHUe O LEesX, 00 o0IIel cTpaTeruu
00y4eHUs, BOCIIUTAHUS U Pa3BUTHS O0YyJAIOUIUXCS CPEeICTBAMU YU4€OHOTO IIpeMeTa
«buonorus», onpeaenser 00s3aTeIbHOE TPEAMETHOE COJEpP)KaHUE, €ro CTPYKTYPY,
pacrpeneneHue Mo pasfenaM M TeMaM, PEKOMEHIYEMYIO IOCIIEN0BATEIbHOCTD
M3Yy4YeHUs] y4EOHOTO MaTepHuasia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUNIPEIMETHBIX
CBs3€H, JIOTUKM O0Opa3oBaTEIBHOTO IMPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN
oOydJarommxcs.

B nporpamme 1o 6uosiorun TakKe YYUThIBAIOTCS TPeOOBAHUS K IJTAHUPYEMbIM
JUYHOCTHBIM, METANpEeAMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOy4YeHHUs B
dhopMHUPOBAHUM OCHOBHBIX BUJIOB yU€OHO-TO3HABATEIILHOM ICATEIbHOCTH/YICOHBIX
JNEUCTBUM  OOYyYarolMXCS 1O  OCBOCHHUIO  COJAEpKAaHHS  OHMOJOTHYECKOTO
oOpa3zoBaHus.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIii YPOBEHb) peaii30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHHHM OHOJIOTHH, Oyiarojaps 4emMy B Hel
MPOCMATPUBACTCS  HANPaBIEHHOCTb HA pPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJIOTHYECKOT0 MBIIIJICHUS, IPECTABICHUI O 3JI0POBOM
oOpa3e >XKU3HU U OEpEeKHBIM OTHOIICHHEM K OKPYXKAIOIIeH TPHUPOIAHOU cpene.
[ToaToMy Hapsxy ¢ M3y4eHHEM OOIIEOMOJIOTHYECKUX TEOPUid, a TaKXKe 3HAHUU O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MporpaMMe MO OMOJIOTUM YAEJIEHO BHUMAaHUE HCIOJIb30BAHHUIO
MOJTYYEHHBIX 3HAHWM B MOBCEAHEBHOW KU3HM JIJIsI PEIICHUS MPUKIIAIHBIX 3a/7a4, B
TOM  4YHCJe: TNPOPWIAKTUKA  HACJICACTBEHHBIX  3a00JIEBaHUN  YEJIOBEKa,
MEJIUKOTC€HETUYECKOTO  KOHCYJIBTUPOBAHHUS,  OOOCHOBAaHMS  DKOJOTHUYECKHU
11€7I€CO00Pa3HOTO TIOBEICHUSI B OKPYXKAIOIIEH TPUPOTHON Cpesie, aHaIn3a BIUSTHUS
XO3IMCTBEHHONW  JICATEIbHOCTU 4YeJOBEKAa Ha COCTOSHUE TPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJIICHUE BHUMAHMS K MPUKIAIHONW HANIPaBIECHHOCTU



yuebHoro npenmMera «buonorus» npoAUKTOBaAaHO HEOOXOAMMOCTBIO OOECIeueHUs
YCIIOBHUM ISl pELIEHUsSI OJTHOM M3 aKTyalbHBIX 33Ja4 IIKOJbHOIO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas IMpeanosaraetT (QOpMUPOBAHUE Yy  OOYHAIOIIUXCS
CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpeHero o01iero o0pa3zoBaHus 3aHUMAET BaXKHOE MECTO.
Ona obecnieunBaeT (GOPMUPOBAHKE y OOYYAIOIIMXCS MPEICTABICHUN O Hay4HOM
KapTHHE MHpa, pacmupser U 0000ImaeT 3HAHUS O JKUBOW Tpupone, e€
OTIIMYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLMH, CO34AET
yCIOBUSL  JJIA: TO3HAaHUS  3aKOHOB  JKMBOW  MPHUPOABI, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HAaBBIKOB 3J0pOBOIO M 0O€30MacHOro obpasa
YKU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], [EHHOCTHOTO OTHOILICHHUS K KUBOM MPUPOJIE U
YEJIOBEKY.

Bonbiioe 3HaueHre OMOJOTHUS UMEET TaKKe JIJISl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  33Jay  CpeAHero  oOmero  o0pa3oBaHUsA,  COLMAIU3ALMIU
oOyuaronuxcs. M3yuenue Ononoruu odecrieunBaeT yCIOBUs Uil (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallUOHHBIX M HH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HHTETpalMd OUOJOTMYECKUX 3HAHUU C
MPEAICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, PUBUKHU, XUMUHU U
reorpaduu. Ha3BaHHbIE MONOXKEHUS O MNpeJHA3HAYEHUU Y4eOHOro IpenMera
«buosorusi» COCTaBUIM OCHOBY JUIsl OINpEAENCHHUs MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAaHHIO €ro COJEP)KAaHMs, NPEICTABICHHOIO B MPOrpaMme 1o
OMOJIOTHH.

Otb60p conepxkanust yueOHoro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOPA3HOrO MOAXOAA, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecss OJDKHbl OCBOUTH 3HAHUS M YMEHMsI, 3HaYUMbIE IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, ONPEACIAIONME aJCKBaTHOE TOBEACHUE
YeJIoBeKa B OKPY’KAIOIIeH MPHUPOIHOM cpeje, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
JKU3HU M TPAKTUUECKOU nearesibHOoCTH. Ocoboe MeCTO B ATOM CcHCTEeME 3HAHUM
3aHHUMAIOT JIEMEHTBI COJEPKaHUs, KOTOPBIE CIIy>KaT OCHOBOM JJisi POPMHUPOBAHUS
IPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHH3alMu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJEpKaHUs y4eOHOTro MmaTepuaja B MporpaMmme Io
OMOJIOTMHM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aiuu u
HBOJIIOLIMU. B COOTBETCTBUM C 3THUM B CTPYKType yueOHOro npeamera «buonorusp
BBIJICTIEHBI CIIEAYIOIIME COJEpKATENbHbIE TUHNN: «buonorusa kak Hayka. MeTosl



Hay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucreMay, «OpraHusm Kak
Oouonoruueckas cucrema», «Cucrema W MHOrooOpasue OpPraHUYEeCKOro MHUPay,
«BOJIIOLIUS KUBOU MIPUPOJBI, « DIKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

Llenp m3ydenus yuebHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIaZICHUE  OOYyYaloLUMUCS  3HaHUSIMM O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHu3allid >KMBBIX CHCTEM Pa3HOrO0 paHra M NPHOOpPETeHHE yMEHUI
UCIOJIb30BaTh 3TH 3HAHUS UIA TPaMOTHBIX JEHCTBUM B OTHOIIEHHWU OOBEKTOB
YKUBOU MPUPOABI U PELICHUS] PAa3IMYHbIX KU3HEHHBIX IPOOIIEM.

Jloctmxenue 1enu u3ydeHust yueoHoro npenmera «buosiorus» Ha 0a30BoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOLIUMUCS CUCTEMBI 3HAHUNA O OMOJOIMYECKHX TEOpUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3axX, MPAaBWIAX, CIyKAIUX OCHOBOU
Ui (OpMHpPOBaHUS MPEACTABICHUH O €CTECTBEHHO-HAyYHOM KapTWHE MHpa, O
METO/aX HAay4YHOro MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOIO YPOBHS OPraHM3allMM, BBIIAIOLIUXCSA OTKPBITHUAX U COBPEMEHHBIX
UCCIIEIOBaHMUSIX B Onosiornu; popMUpoBaHUE Y OOYyYaromIMXCsl MO3HABATENIbHBIX,
VUHTEJJIEKTYJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHajau3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISAOB, MJIEW U MOAXOAOB K M3YUYEHUIO JKUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHU3alliy; CTAHOBJICHHE y OOydYaroIUXcsl OOIIEeH KyJIbTYpHI,
(yHKUHMOHAIBHOM TPAaMOTHOCTH, PAa3BUTUE YMEHHUM OOBACHATH W OLIEHUBATH
ABJICHUSI OKPY’KAIOLIEr0 MUpPA >KUBOW NPUPOABLI HA OCHOBAHWM 3HAHUU U OIIBITA,
MOJIYYEHHBIX MPU U3YyYEHUU OUONOruH; GOpMUPOBAHUE Yy OOYyHAIOLIUXCS YMEHUN
WLTIOCTPUPOBATh 3HAUYECHUE OMOJIOTMUYE€CKUX 3HAHUH B MPAKTUYECKOU AESITETbHOCTH
YEeJIO0BEKa,  PAa3BUTUM  COBPEMEHHBIX  MEAULUMHCKUX  TEXHOJOTMH U
arpoOMOTEXHOJIOTUH; BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTHU IO3HAHUS
YEJIOBEKOM >KMBOW MPUPOJIbI, HEOOXOAMMOCTU OEpEKHOr0 OTHOLIEHUS K HEW,
COOJIIO/ICHNS 3TUYECKMX HOPM IPH NPOBEJACHUM OMOJIOTMYECKUX HCCIIEIO0BaHUM;
OCO3HaHUE [IEHHOCTH OMOJIOTUYECKUX 3HAHUN ISl TOBBILLIEHUS YPOBHSI
HKOJIOTUYECKON KyJIbTYpbl, A (OpMHpPOBAHUS HAYYHOTO MHUPOBO33PEHUS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHMW M YMEHHM B MOBCEIHEBHOW >KM3HU IS
OLICHKH TOCJIEICTBUN CBOEH JIESITENBHOCTH IO OTHOLIEHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U COOJIO/IeHHEe Mep NPOPUIAKTUKI
3a00JIeBaHU.

B cucreme cpeanero obmero oOpa3oBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBJISETCS O00s3aTEIbHBIM Y4YEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB NMpeaMeTHOI o0nacTi « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlnst u3ydenus: 6uojaorur Ha 6a30BOM YPOBHE CpEJHEro o0Iero oopa3oBaHus
otBoauTCcs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca
(1 yac B HenenO).

COJEP)XAHUE OBYUEHUASA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (GUiIocopuei, STUKON, SCTETUKON M MPABOM.
Ponb Ouonoruu B GopMHUpOBaHUN COBPEMEHHON HAYYHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTonbl MO3HaHUS KUBOW MPUPOBI (HAOIIOAEHUE, SKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccuukaius, MOJEIMpOBaHUE, CTAaTUCTUYEcKas oOpaboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «lcmnonap30BaHHE pa3IUYHBIX METOAOB MpU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Otauyue
JKUBBIX CHUCTEM OT HEOPIaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM U MX pazHOooOpasue. Y POBHU OPraHU3aIUU OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISILIMOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), ONOChHEpHBII.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KJIETKU. XHUMHUYECKUE BJIEMEHTBhI: MAaKPOIJIEMEHTBHI,
MHKPO3JIEMEHTBI. Boia 1 MUHEpabHBIE BELIECTBA.

OyHKIMM BOALI M MHUHEPAJBHBIX BelIeCTB B KieTke. llogmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OenKoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezameHumble U 3aMEHUMBIC aMUHOKHUCIOTEI. AMHMHOKHUCIOTHBIM COCTaB. Y POBHHU



CTPYKTYphl ~O€JIKOBOW MOJEKysbl (II€pBUYHAsl, BTOpPUYHAs, TPETHYHAs M
YETBEPTUYHASl CTPYKTypa). XUMHYECKHE CBoWcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®depmenTsl — Ouosiornueckue Katanuzatopsl. CTpoeHue — (epMeHrTa:
aKTUBHBIM 1EHTp, cyoOcTtpaTHas crenupuyHocts. Kodepmentsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MOHOCaxapuasl (TJIFOKO3a, pub03a U 1e30Kcupru003a), Aucaxapuibl
(caxapoza, JlakTo3a) M MOJIMCaxapuabl (Kpaxmal, TJUKOTEH, IeJIIHI03a).
buonornueckue QyHKIIUU YTIIEBOIOB.

JIunu st TPUTIULEPUIBI, docomunupl, CTEPOUIBI.
[I'uapodunsHOTHAPOPOOHBIE CBOMCTBA. buomornyeckue QyHKIUH JUMUAOB.
CpaBHEeHME yIII€BOI0B, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxnennoseie xkucmorel: JIHK wu PHK. Hykneotmaer — wmoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Crpoenune u gpynkuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[{utonorus — Hayka o kieTke. Kiietounas teopust — npuMep B3anMOIECUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3yUEHUS KIETKH.

Knerka kak 1enoctHas xkuBas cucrtema. OOmue MPU3HAKHU KJIETOK:
3aMKHyTas HapyxHas MeMOpana, mojekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KIETOK: JyKapuOTHYecKas U mpokapuotruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoThuyeckon kieTku. Kinerounas crenka Oakrepuii. CTpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJWYUS PACTUTEIBHOM, >KUBOTHOU H
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, UX
¢bynkuuu. [Inazmarnueckas memOpaHa, e€ cBoiicTBa U pyHkiuu. L{utomnasma u eé
opranounibl. OnHomeMOpanHbie opraHowabl kietku: JIIC, ammapat [onbmxw,
mn30coMBl.  [IoyaBTOHOMHBIE OPraHOWABI KJIETKH: MHUTOXOHAPHUM, IUIACTHIBI.
[TpoucxokneHne MHUTOXOHIpUN u mactun. Bunel mnactun. HememOpanubie
OpraHOMJIbl KJIETKH: PHUOOCOMBI, KIJIETOYHBIA LIEHTP, UEHTPUOJU, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perymnsTopHbIi neHTp KieTku. CTpoeHue spa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsanu, M. llnelinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.



Huarpammbl: «PacripeneneHne XuMUYECKUX 3JIEMEHTOB B HEXXUBOM IPUPOJIEN,
«PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B JKMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanueckas TabnuIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyJIbl BOAbD, «bruocunTes 0enkay, «CTpoeHrue MOJIEKYJIbl OeNKay,
«Ctpoenue depmentay, «Hyknennosbie kucnotel. JJHK», «CtpoeHne MoeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOUN KIETKN», «CTpOECHHE JKUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHUE MPOKAPUOTUUYECKOW KIETKW,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHUE IS TPOBEIACHUS
HAOIOICHNH, W3MEpEeHUl, SKCIEPUMEHTOB, MHUKPOMpENnaparbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGopatopnas pabota No 1. «M3yueHue KaTaqIUTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabopaTopHas pabora Ne 2. «l3ydyeHuwe CTpoeHUS KIETOK pPacTEHHI,
JKUBOTHBIX U OaKkTepuil MoJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOTMpenapaTax M HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WK METa00JIU3M. ACCUMUIISALMS (TUTaCTUYECKUT 0OMEH) U
JUCCUMMWJISALUS (PHEPreTUUeCKUid OOMEH) — JBE CTOPOHBI €JUHOr0 Mpoliecca
MeTrabonu3ma. Poiib 3aKOHOB COXpAaHEHMsI BEIIECTB M JHEPrMU B TNOHUMAaHUU
MeTabom3ma.

Turnbl oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib hepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBas (a3pl (orocuHTe3a. Peaknumn
dborocunTe3a. DPdeKTUBHOCTL (PoTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3a VIS JKU3HU
Ha 3emiie. BnusHue ycioBuit cpenibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIolue OaKkTepuu. 3HAaUeHHE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KjeTke. PaciiensieHue BellecTB, BBbIICICHUE U
aKKyMyJIMPOBAaHHE YHEPTHH B KJIETKE. DTalbl SHEPreTHUECKOro oomeHa. ['nukomms.
bpoxxenne u ero Buabl. KucnopogHoe OKHCIEHUE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FIHEPTETUUECKOTO OOMEHA.

Peakiuu MarpuuHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzammsi renetndyeckoit wHGOpManuu B KieTKe. ['€HETMYECKUH KOA U €ro
cBoiicTBa. Tpanckpunus — matpuunbiii cuate3 PHK. Tpaucmsus — 6uocunTtes



Oenka. Dtambl TpaHcasauu. KoaupoBaHHe aMUHOKHUCIOT. Poib pudocom B
OnocuHTE3Ee OENKa.

Hexnerounsle hopMmbl xu3Hu — BUpychl. Uctopus oTkpeiTust BupycoB (. U.
NBanoBckuii). OCOOCHHOCTH CTPOCHUSI M JKM3HEHHOIO I[MKJIa BHPYCOB.
bakrepuodaru. bone3nn pacteHuii, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBbIC
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo3oyaurens CITNda.
OOpatHas ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbiios, /. U. UBanoBckuii, K. A. Tumupszes.

Tabmuibl u cxemsl: « Tumpl uTaHuss), «MeTtadommu3m», « MUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JHK»,
«CtpoeHue u GyHKIIMOHUPOBaHHE reHay, «Cunrtes3 Oenka», «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbIM nuki Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JJTHK.

O6opynoBanue: Mmoaenu-ammiukanuu «Yasoenue JIHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIii 1MWK, WX KU3HEHHBIM WK1 KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uHTepdasze. Permukanms — peakiuss MaTPUUHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL
JIumiouaHbIi M TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAaOOpbl.  XpOMaTHUJIBI.
[{uTonoruuyeckue OCHOBbI Pa3MHOXKEHUS W  MHIAUBHAYAJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenune knetku — muto3. Ctaguu mutosa. IIpouecchl, mpoucxoasiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

®opMbI pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U MoyioBoe. Bujbl 6ecnosoro
Pa3MHOXXEHUS: JICJICHUE HAJABOE, TOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu meiosa. IIporieccsl, TpouCXoAsue Ha CTaauiaX Menosa.
[ToBenenne xpomocoM B wMenosze. Kpoccunroep. buonorndeckuit CmbICa U
3HA4YCHUE MENO03a.

["ameTrorenes — nporiecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1o10BBIC
JKeJe3bl: CEMEHHUKH U snuHuKH. OOpa3oBaHue U PA3BUTHE TIOJIOBBIX KIIETOK — TaMeT
(cnmepmaTo30ou, SIUIEKIETKA) — CIEPMATOr€HE3 U OBOTEHE3.



OcoOEHHOCTH CTPOEHUSl SIMIEKIETOK M crepmMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Ortanbl 3MOPHUOHATIBHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiusi, opraHoreHes. IloctamOpuoHanbHOe pa3Butue. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHO4YHOE). BiusiHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuid. OHTOT€HE3 IBETKOBOIO PACTEHUA: CTPOECHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpMbl pPa3MHOXKEHUSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE
pactenuit», «Jlenenne wietku Oakrtepuity, «CTpoeHHE TOJIOBBIX KJIETOK,
«Ctpoenne xpomocombl», «Kierounslii nukim», «Pemmukanus JHK», «Mwutos»,
«Meio3zy», «lIpsimoe u HenpsiMoe pa3BUTHE», «['amMeTOreHe3 y MIECKOMUTAOIINX U
4yesnoBeka», «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPEapaThl «CriepMaro3ou bl
MJICKOITATAIOLIETO», «SIHIEKIIETKA MIICKOIUTAIOMIETO», «KapHOKWHE3 B KJIETKax
KOpelKa JIyKa», MarHuTHash MOJeib-aliiukanus «JleieHue KIeTKW», MOJCIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlaGopatopHas pabota Ne 3. «HalmroneHwe MuTO3a B KJIETKaX KOHYMKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnas pabota Ne 4. «/3yyeHue CTpoeHHs] TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOTIpETapaTaxy.

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum renetuku. Mcropust pazsutus renetuku. Posib nurosiorun
U HMOpPUOJIOTUM B CTAHOBJICHUHM TEHETUKH. BKian pocCHUCKMX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeTOoJbl TEHETUKH (TUOPHUI0JIOTHYECKUIMA,
IUTOT€HETUYECKUH, MOJIEKYJIApHO-TeHeTUYeCKui). (OCHOBHBIE T€HETUYECKUE
noHATUS. ['eHeTHYecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HaCJEJAOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE ['. MeHenem.
MonoruOpuiHOe CKpelMBaHHWe. 3aKOH eAuHOoOOpa3usi THOPHUIOB IIEPBOIO
nokoJieHus. [IpaBusio toMuHUpOBaHUs. 3aKOH paclleryieHus Mpu3HakoB. [ unoresa
quCTOTHI raMeT. [loJTHOe U HermoTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelBanye. 3aK0OH HE3aBUCUMOT0 HACJIeJ0BaHUS TPU3HAKOB.
[{uToreHeTnuecKkre OCHOBBI JTUTHOPUIHOTO CKpENIMBaHUA. AHAIU3UPYIOIIEe



ckpemnBaHue. Mcnoyib30BaHUE aHATM3UPYIOLIETO CKPENTUBAHUS ISl ONIPEACICHUS
T€HOTHUIIa OCOOH.

CuerieHHOE HaclieoBaHue Npu3HakoB. Pabora T. Moprana no crerieHHOMY
HaclieJOBaHUIO TeHOB. HapylieHue clemnieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enernka mona. XpOMOCOMHOE OIpENEIICHUE MOJIa. AyTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['OMOraMmeTHole M TeTeporaMeTHble oOpraHu3mbl. HacnegoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIECTBEHHASI.
Ponp  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIMOHHON MU3MEHYMBOCTH. BapuanmoHHbINA psii M BapuallMOHHAsT KPUBAs.
Hopma peakuuum mnpusHaka. KoMueCcTBEHHBIE M KAaYECTBEHHBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHas, WiM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KomMOMHaTUBHAas
W3MEHYMBOCTh. Meilo3 u TOJOBOM TmpollecCc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalimoHHas n3aMeHIMBOCTh. Knaccudukamus MyTaiuii: reHHbIe,
XPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHbie (DaKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesanepHast HACIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHUKHU
YyeJIoBEKa: TeHeaJlOTMUSCKHM, OJIM3HEIIOBBIN, ITUTOTCHETUYECKUI, OMOXUMHUYECKHUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpeMeHHoOe OmpeAeIeHNE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[1IIP-ananu3a. HacineacTBeHHbIe 3a001€BaHUs YSIOBEKA: TeHHBIE 00JIC3HU, 00JIC3HU
C  HACIEJICTBEHHOM  MPEApacHoOSIOKEHHOCTHIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnueckue ¥ TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUHIBI
3I0pOBOTO 00pa3a KU3HH, JUATHOCTUKU, TPOPUIAKTUKN U JICUCHUSI TEHETUYECKUX
OonesHel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JlemoncTpanum:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuie! u cxeMbl: « MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IUTOTeHEeTUYeCKast
OCHOBAa», «3aKOH PaCIICILICHUS U €T0 [IUTOT€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI
rameT», «JurudpugHoe ckpemnmBanuey, «[{luromornyeckrne 0OCHOBBI AUTHOPUTHOTO
CKpeIuBaHusD», «Meno3y, «B3auMoIeicTBHE ajlIeIbHBIX T€HOB», «I eHeTnueckue
KapThl PACTEHUM, KUBOTHBIX U YEJIOBEKa», «I'eHeTnka monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CUCIUICHHOTO C MoJoM», «KapuoTumbl yemoBeka U KUBOTHBIX,



«Bunpl m3amenunBoctn», «MonudukanonHas W3MEHYUBOCTH», «HacnenoBanue
pe3ycdaxTopay, «I eHeTHKa rpymi KpoBu», «MyTallMOHHAs U3MEHYHBOCTH.

ObopynoBanue: MoOJETH-ANIIMKAIUN «MOHOTHOPUIHOE  CKPEIIMBAaHUE,

«HenonHoe TOMHUHHPOBAHUEY, «/IurubpunHoe  CKpeluBaHUE,
«Ilepekpéct XpoMOCOM», MUKPOCKON M MHKporpenapar «po3zoduina» (Hopma,
MyTanuu (GOpMbI KPBUIHEB M OKPACKH Tela), repOapuii «I"opoX moceBHOMN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabota Ne 6. «M3yueHue MoaupUKaMOHHON U3MEHYUBOCTH,
IIOCTPOCHUE BApUALIMOHHOIO PsAZia U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanui y JIpo30¢puiabl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHue M aHaJIW3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa W Ipouecc. 3apOoXACHUE CEJEKIMU U JOMECTHKALUS.
VYyenune H. Y. BaBuioBa o neHTpax NpoUCX0KI€HUS U MHOTO0Opa3usl KyJIbTYPHBIX
pactenunii. LIeHTpbI IpOUCX0XKAEHUS JOMAITHUX JKUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHbIE METOJIbI CEeJIEKIIMU. MacCcOBbI U MHAUBUAYAIbHBIA OTOOPHI B
CEJICKIMU pPacTeHUil M KUBOTHBIX. OnEHKa 3KcTepbepa. bIM3KOpOoACTBEHHOE
CKpeluBaHue — WHOpuauHr. Ywucrtas nuHusg. CKpelIMBAaHUE YUCTHIX JIUHUU.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHOe cKpelMBaHHE — ayTOPHJIMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. MIcKkycCTBEHHBIN MyTareHes 1 rnojryueHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKIIMN PACTEHNUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHosorus Kak OTpacip NpOW3BOACTBA. ['€HHas WH)KEHepus. OTarbl
co3ganusi pexomOuHanTHOW JIHK w Tpancrennbix opranuzmoB. Kiierounas
nHKeHepus. Knerounsie KynbTypbl. MUKpPOKIIOHAIBHOE PA3MHOKEHHUE PACTCHUM.
KiloHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.
Okojoruueckue W dTthyeckue  mpobnembl. MO —  reHeTHYecKu
MO (ULIHPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauumu:

[Toptpersr: H. U. BaBuinios, U. B. Muuypun, I'. /I. Kapnieuenko, M. @. l1Banos.

Tabmupl u cxembl: Kapta «LIeHTpbl NPOUCXOXKIEHHS U MHOT000pa3us
KYJBTYPHBIX pacTeHu», «llopoapl qomMamHux *KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenumity, «OTnanéanas rudbpuausanus», «Padorer akagemrka M. ®@. MiBaHoBay,
«Ilomumnoungus», «OOBEKTHI OUOTEXHONOTUM», «KIeTOUHblE KYyJIbTYpbl U
KJIOHUpOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).



O6opynoBanue: MyJIsiKH TJI0/I0B U KOPHEIJIOI0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.
JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypenusi «OCHOBHBIE METOJIBI M JOCTHUKEHUS CEJNEKIUH PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMUCHBITATENLHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abopaToOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHUS SBOJIOLMOHHOW TEOPUHU. OBOJIIOLHMOHHAS
Teopust U €€ MecTo B OMOJIOTUU. BiMsHME SBOJIIOLMOHHON TEOPUM Ha pa3BUTHUE
OHOJIOTUU U APYTHUX HAYK.

CeugerenscTBa HBOMIOUMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS BHJIOB B MAaJCOHTOJIOTUYECKOW JIETONMCH, MEPEXOAHbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpUOIOTMYECKHE: CXOACTBA U PAa3NIUyusi 3MOPHOHOB pa3HBIX BUJOB
MMO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHUYHBIC, AHAJIOTHYHBIE,
pyJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJUYECKUMX NyTeH y BCEX
OpPTaHHU3MOB.

OomonnoHHass teopus Y. JlapBuna. Ilpenmochulkm BO3HUKHOBEHUS
JapBUHU3MA. JIBMKYIIME CHIIBI 3BOJIOLMHM BHUJIOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOXEHHUE NPU OTrPAHUYEHHOCTH PECYpCOB, HEOIPEAEIIEHHAasT W3MEHYHUBOCTb,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE MTOJIOKEHHUS.

Muxkpossosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JIBrkymue cuiibl ((hakTOphl) BOIONUU BHUIIOB B TpHUpoAe. MyTallMOHHBIH
npolecc U KOMOMHATHBHAsT M3MEHUYMBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI M Jpeud
reHoB. M30iuust 1 MUrpanus.

EctecTBenHbIit 0oTOOp — HampaBisoommii ¢Gaktop dsBojonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OPraHW3MOB Kak pe3yibTaT dBojionuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATANITAIIH.

Bun wu BumoobOpazoBanme. Kpurepunm Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



Makpossomtorusi.  Dopmbl  3BOMOIMM:  (UIETUYECKAsd, JUBEPreHTHasl,
KOHBEPreHTHasl, apajuiesbHas. HeoOpaTuMocTs 3BOITIOLUH.

[IpoucxoxaeHne OT HeCHEUHAIN3UPOBAHHBIX MpenkoB. [Iporpeccupyromas
crenuann3anysa. ATanTUBHAs paJnAaLysl.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! u cxemsbl: «Pa3BuTHE OpraHnYecKkoro Mupa Ha 3emiey, «3apoAbIIIH
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Popmbl  OoppOBl 32
cymecTtBoBanue», «EcrecTBeHHbI 0TOOp», «MHOroo0pasue COpToB PacTEHHII»,
«MHorooOpasue  mopoJ  KMBOTHBIX»,  «llomymauum»,  «MyTtaunoHHas
U3MEHUYHUBOCTB», «Apomopdosbl», «Manoamantanumy», «OOImas aereHepanus»,
«/IBmwxymue cunbl sBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «boprba 3a cymiectBoBaHue», «lIpucrocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OO6opynoBaHME: KOJIJIEKIMS HACEKOMBIX C Pa3IMUHBIMU THUIIAMH OKPACKH,
HAa0Op MJIOAOB W CeMsH, KoJuleKuus «lIpuMepsl 3allUTHBIX MPUCTIOCOOJICHUM Yy
KUBOTHBIX», MOJiesIb «OCHOBHBIC HAMPABJICHUS SBOJIOIUNY», O0BEMHAS MOJECIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, Kkoiiekius «DopMbl COXpPaHHOCTHU
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojenp ammumkauus «llepekpéct
XPOMOCOMY, BIIaYKHbIE Mpernapathl «Pa3BuTre HaceKOMOro», «PazBuTue asarymkmny,
MuKpornpenapar «/pozoduna» (Hopma, myTamnuu GOpMbI KPBUILEB U OKPACKH TEA).

JlaGopaTopHblie M NpakTHYeCKHe padoThI:

Jlabopatopuas pabora No 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIOY.

JlabopaTtophas pabora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble MPEACTABICHUS O 3apOXKICHUM >KW3HU. HaydHble Trunoressl
BO3HUKHOBEHHUS >KU3HM Ha 3emye: aOMOTeHe3 W TaHCIepMUus. XUMHYeCKas
IBOMIONUS. AOWOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEepUMEHTAIBHOE MOTBEPKICHUE XUMUUECKOM 2BoJIOIMK. HavyanbHbie Tanbl
ounonornyeckoi sBomonuu. ['mnoresa PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJETKH. [lepBbie KIETKM W HX DSBOJIOIHS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pazeutne xu3zHu Ha 3emiie mo 3paMm U nepuojaMm. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. I[laneos3oiickas 3pa w e€ TMepuoabl: KEMOPHICKHUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaliHo3oiickass »9pa u €€ mNepuoAbl: MaJCOr€HOBBIA, HEOTCHOBBIH,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KIMMaTa M IeOoJIOTUYECKUX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro MuHpa Kak OTpakeHHe 3BOJoLUH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoIONKA YENOBEKA. AHTPONIOJIOTUS KaK Hayka. PazBuTue npencraBieHuil o
IIPOUCXOXKJICHUN YenoBeKa. MeToapl u3ydeHus aHrponoreHeza. CxoxcrtBa u
pasnyus 4eJI0oBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MTOJI0KEHNE YEIIOBEKa.

JBuxyniue cuibl (pakTopsl) anTporiorenesa. HacienctseHHas U3MEHYMBOCTh
U €CTECTBEHHbIH OTOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HH, W3TOTOBIEHUE OpPYIUH
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU HBOJIIOI[MU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenoBek mpsaMoxondmui, YenoBek HeaHaepranbCckuil, Yenoek
pa3ymHblil. Haxoakum HCKOMaeMmbIX OCTATKOB, BpEMs CYIIECTBOBAHMS, O0JIACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckue packl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOMUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJiOMaHAss  (PKBAaTOpHAJIbHAS]),  MOHTOJIOMIHAS
(a3uarcko-amepukanckasi).  UepTel ~ MPHUCHOCOOJICHHOCTH  MpEJICTaBUTEINEH
YEJOBEYECKHUX PaAC K YCIOBUAM CYIIECTBOBAHMS. ENMHCTBO YEIOBEUYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpers: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. Opu, Y.
JapBuH.

Tabmumel n cxembl: «Bo3umkHoBeHne ColHEUHOM CcHCTEMBI», «Pa3BuTHE
OpraHUYEeCcKOro Mupa», «PacturenpHas kineTka», «JKuBOTHAs KIETKA,
«IIpokapunornueckas kieTka», «COBpEMEHHasi CUCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHUS 4YEJIOBEKa U 4YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MecCTa MaJIEOHTOJIOTMUYECKMX  HAXOJIOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moaun», «pesHue monu», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  mysku  «lIpoucxokaeHue — yenoBeka»  (OHOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEepPTaablla, KPOMAHBbOHIIA), CIICTIKU WJIU



M300paXeHUs] KAaMEHHBIX OpYJIUi MEepBOOBITHOrO 4YenoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebiia), TEOXpOHOJIOTMYECKasi Tabiuia, KoJUeKIusa «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX H PACTEHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktrnueckas padora Ne 1. «3ydyeHHne MCKOMaeMbIX OCTATKOB PAaCTEHUN H
YKUBOTHBIX B KOJUIEKLIUAX).

Okckypcust  «DBOJIOLMS ~ OpraHM4Yeckoro Mupa Ha  3emiue» (B
€CTECTBEHHOHAYYHBII WM KPA€BETUYECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3a/ladyd U pa3fenbl 3KOJOTHH. MeTOo bl 3KOJIOTUYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJAHAs, HAa3€MHO-BO3/YyIIHAas, NOYBEHHa,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (Pakropel. Kiaccudukanus skonormdeckux — (HaKTOpPOB:
abnotnyeckue, OWOTMYECKME U AHTPONOreHHble. JIeHCTBUE BSKOJOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (paxTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucniocoOnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKHX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue paxkTopsl. Buabsl OMOTHYECKUX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 M ero ¢opmbl. [lapazutusm, kKoomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHHe OMOTHYECKHX B3aWMOJIECHCTBUM Il CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKU nomyisiuuu. (OCHOBHBIE TOKa3aTelu
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTb, POYKJIAE€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysuusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eMiau», «Cpeapl oOUTaHUS
opranuzmoBy», «®Dotonepuoausmy», «llomynauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJISUUU HHPY30puu-Typenbkny, «llumiesbie nenm».

JlaGopaTopHble U MpaKTHYECKHE Pa0OThI:

JlaGoparopnas pabdota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTCHUH U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.



[IpakTudeckas padota Ne 2. «Iloacuér mIOTHOCTH MOMYJAIMN pa3HBIX BUIOB
pacTeHUu».
Tema 4. Coo011ecTBa M IKOJOTHUYECKHAE CUCTEMBI.

Coo0miecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIICHO3a: BHIOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (mumieBasi). Buasl-momuHantel. CBs3u B
OHUOILIEHO3E.

Dkosioruueckue cucteMbl (dkocuctemsbl). [lonsitue 00 »sKOocucTeMe U
ouoreonieHoze. DOYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BellecTB U MOTOK 3HEPTHHU B IKOCHUCTEME.
Tpoduyeckue (mumieBsie) ypoBHU dKocucTeMbl. [IumeBsie nienu u cetiu. OCHOBHBIE
MOKa3aTelid HKOCUCTEMBI: OuoMacca, MPOAYKIUSA. DKOJOTUYECKHE MUPAMUJIBL:
MPOAYKIIUU, YHUCIECHHOCTH, Omomacchl. CBOMCTBa SKOCHUCTEM: YCTOWYUBOCTb,
camoperyJsinus, pa3putie. CyKueccus.

[IpupoagHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpPONOrE€HHBIE ~ JKOCHUCTEMBI.  ATpPO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (akTtop ycToiumBOCcTH 3KOocucTteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. JKuoe BemectBo U ero ¢ynkuuu. OcobeHHocTH Ouochepsl Kak
rI00aIbHONM JKOCHCTeMBI. J[MHaMHYeckoe paBHOBeCME M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB ¥ OMOT€OXUMHUUYECKHE ITUKIIBI AJIEMEHTOB (YIiieposa,
a30Ta). 30HATIBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoredecTBo B 6nocdepe 3emiin. AHTPOTIOTCHHBIC M3MEHEeHHs B Ouocdepe.
['1moGanpHbIE PKOJIOTHYECKHE TTPOOIISMEL.

CocymiecTBoBaHH€e MPUPOIbI U yenoBedyecTBa. CoxpaneHne 6Mopa3Ho0Opa3us
KaK OCHOBa YycToiunmBoctu Ouocdeprl. OCHOBa pPaIMOHAIBLHOTO YIpaBICHUS
MPUPOIHBIMUA PECYPCAMH M UX UCIOJIb30BaHUE. JlOCTHKEHUST OMOJIOTUU U OXpaHa
PUPO/JIBI.

JdeMoHCTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHnanckuii.

Tabmuubl n cxembl: «Ilumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpPay,
«IIpuponnbie cooOmecTBay, «llemn mnuTaHUA», «IKOJOTUYECKAS THUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneHo3 BomgoéMa», «ArpoleHo3», «lIpumepHbie
AHTPOTIOTEHHbBIC BO3ICUCTBUS HAa IPUPOTY», « BaskHEHIIME UCTOUHUKY 3arpsi3HEHUS



BO3/lyXa U I'PYHTOBBbIX BOa», «llouBa — BakHelmIas cocraBisomas ouocheps»,
«®aktoppl  nmerpajanuu  mouB»,  «llapHukoBbiit  3pdexT»,  «DakTOpHI
PaIMOAKTUBHOIO 3arpsi3HeHus Ouochepwl», «OOmas crpyktypa Ouocheps,
«Pacmipoctpanenne xu3HH B Ouocdepe», «O30HOBBIA 3KpaH Ouochepsi,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».
ObopynoBanue: Mojaenb-anmuiMkanua «Tunuyabie OHOLEHO3BI», TepOapHii
«PacturenbHble cooluiecTBa», KOJUIEKIMHN «buoneHo3», «Bpeaurenu BakHEHIINX
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYP», T€pOapuu U KOJUIEKIIUY PACTEHUN U )KMBOTHBIX,
PUHAJJISKAIINE K PA3HBIM SKOJIOTHYECKUM TpyTIaM OJHOTO Buaa, KpacHas kaura
Poccuiickoii deneparuu, n300pakeHNUs OXpaHsIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHNA IIPOI'PAMMDLI 11O
BbMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBauBaIOTCsA TpeOOBaHUS K pe3yiabTaTam
OCBOEHHS 00YYaIOIUMHUCS IPOrpaMM CPEHEro O0IIEero 0Opa3oBaHUs:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CJICIYIONINE COCTABJISIIOIIME: OCO3HAHUE OOYYalOlIUMUCS POCCHUICKON
IPaKIAHCKOM MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOIpPEJCICHUI0, HaJIMYhe MOTHBAIlMM K  OOy4YeHHI0O  OHMOJIOTHH,
[[EJICHANPABJIICHHOE DPa3BUTUE BHYTPEHHUX YOEXKICHUN JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HWCTOPUYCCKHX TPAIUIIMK Pa3BUTHSA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOlIUXCS PYKOBOJICTBOBAThCA B CBOEH
JESATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYUE HKOJOTUYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YyNbTaThl OCBOCHMS Npeamera «buomorus» QocTUrarTcs B
CAUHCTBE YYCOHOM M BOCHHUTATEIBbHOW [EATCIHPHOCTH B COOTBETCTBUHM C
TPAJULIMOHHBIMA  POCCHUMCKUMH  COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSMHM, TMPUHATBIMH B OOINECTBE NpaBUJIAMH H
HOpPMaMU MOBEEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS
M CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEW IMO3UIMHA JIMYHOCTH, MNATPUOTU3MA,
YBOXKEHHUS K 3aKOHY W MPaBOIOPSAJIKY, YETOBEKY TPyJa U CTApIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUsS, OEPEKHOTO OTHOIICHUS K KYJbTYpHOMY HAcleAUI0 U
TPpAAUIMSAIM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickon denepanuu, npupoae u
OKPY’KaIOIIEH Cpee.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS YIEOHOTO peMeTa « Buomorusy qomKHBI
OTpaXaTh TOTOBHOCTh U CIOCOOHOCTh OOYYarOUIUXCA PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3HMIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTHBHBIX  BHYTPEHHUX  YOEXIECHHM, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IICHHOCTSM POCCHHCKOTO OOINECTBA, PACIIMPCHHE XU3HEHHOIO
ONbITAa M OMbITA ACATEIBHOCTH B IMPOLECCE peaau3allid OCHOBHBIX HaIpaBJICHUMN
BOCIIMTATEIbHONW JEITEILHOCTH, B TOM YHCIE€ B dYacTh: 1) rpaskIaHCKOro
BOCIIMTAHUA:



c(hOpPMUPOBAHHOCTH TPAKITAHCKOHN TTO3UIIUN 00YUAIOMIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE
3aKOHA U MPABOMOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIbHOCTH MPU

CO3/IaHUU

y4€OHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB; CIOCOOHOCTh ONPEEISITh COOCTBEHHYIO O3ULUIO
110 OTHOILIECHUIO K
SBJICHUSIM COBPEMEHHOM JKHU3HM U OOBACHATH €€; YMEHHE YUYUTHIBaTh B CBOUX

NEHCTBUAX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJEHCTBUS JIFOJIEH C pa3HbIMH YOEKIECHUSAMH, KYJIbTYPHbIMUA LIEHHOCTAMHU U
COLIMAJIBHBIM  TOJIO)KEHWEM; TOTOBHOCTbH K COTPYIHMYECTBY B IpoLEcCe
COBMECTHOTO BBINOJIHEHUS Y4E€OHBIX, IO3HABATEJIbHBIX M HCCIEJOBATEIbCKUX
3a/lay, YBaXKUTEJIBHOIO OTHOIICHHS K MHEHHUIO ONIOHEHTOB MpH OOCYKIECHUU
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOI0 COAEpKaHUs; TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOM JESTEIBHOCTH;

2) NMATPHOTHYECKOI'0 BOCIIMTAHMSA

c(OpMUPOBAHHOCTbh POCCUMCKOMN I'Pa)1aHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBaXKEHMS K CBOEMY HApOAY, UyBCTBAa OTBETCTBEHHOCTH nepen PonuHoi, ropnoctu
3a CBOM Kpau, CBOIO PomnHy, CBOW fA3BIK M KYJbTYpPY, IPOIUIOE M HACTOSILIEE
MHOTOHAllMOHAIBHOIO Hapoaa Poccuy; HEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY
HACJIEINIO U TaMSATHUKAM IIPUPOJIBI,
nocTwkeHussM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;
CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OuoNIOrMH, MOHUMAaHMs 3HAUYEHHsS OWOJIOTMM B IO3HAHUU 3aKOHOB NPHUPOJIbI, B
YKU3HH YEJIOBEKA U COBPEMEHHOI0 OOLIECTBA; UICHHAs YOk AEHHOCTh, TOTOBHOCTD
K CIIy’KEHUIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAHME AYXOBHBIX LIEHHOCTEH POCCHICKOro HapoAaa; chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO TMOBEJEHUS; CTIOCOOHOCTh OIEHUBATH
CUTYalLMIO U IPUHUMATh OCO3HAHHBIC PEIICHNUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W LIEHHOCTH;, OCO3HAHUE
JMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYTyIIET0; OTBETCTBEHHOE OTHOIICHHE
K CBOMM POJMTENSIM, CO3JaHHWI0 CEMbM HA OCHOBE OCO3HAHHOI'O MPUHSITHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAUUMUAMU HapoaoB Poccuu;
4) ICTETHYECKOTO BOCTIMTAHMSA:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKITIOUAsl SCTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHHUIA;
MOHUMAaHUE dMOLUOHAIBHOTO BO3JIEUCTBUS KUBOU MPUPOBI U €€ IEHHOCTH;
TOTOBHOCTH K CAMOBBIPOKECHHIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE

MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) (pu3nyecKkoro BocnuTaHus, GopMupoBaHUsA KYJIbTYPbl

310POBbSI U IMOIHOHAIBLHOTO 0JIATOMOJTY M

MOHUMAaHUE U peain3aliys 310poBoro u 0€30MmacHoro oopasa >Ku3Hu (310pOBOE
MUTaHue, COOTIOICHIE TUTHCHHYECKUX TIPABUII M HOPM, COQTAaHCHUPOBAHHBIN PEXKUM
3aHATHM W OTAbIXa, peryisipHas (u3MYecKas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY
MICUXUYECKOMY 3/I0POBbIO; TTOHMMAaHHWE IIEHHOCTU NPaBWJI WHIUBUIYAIBHOTO U
KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPY/J0BOT'0 BOCIIMTAHMS:

TOTOBHOCTb K TPYyIy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jt0o0ue;
TOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM ¢  COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, TUIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATh ~ TaKyl0  JIEATENbHOCTh; HMHTEpeC K  pasnuyHbiM  chepam
poecCHOHANBHON  NIEATeNTbHOCTH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieit mpodeccud U peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCITUTAHMS
IKOJIOTUYECKH I€JIECO00Pa3HOE OTHOIICHNE K MTPUPO/IC KaK HCTOYHUKY

JKU3HHU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS; TOBBIIICHUE YPOBHS DKOJIOTHUECKON

KyJbTYpPhl: TPUOOPETCHHE OIbITa IJAHUPOBAHHS TIOCTYIIKOB M OIICHKH HUX

BO3MOXXHBIX TIOCIEACTBUN I OKPY>XKAIOUIeH Cpepl; OCO3HAHHE TI00aTHHOTO

XapakKTepa KOJOTUUECKHUX MPOOIeM U IMyTeH uX

pEIIeHMs; CTIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble TIPU W3YYEHUU OHOJIOTHUU
3HAHMSI W YMEHHUS MpU pEUIeHUU MpoOJeM, CBSI3aHHBIX C PalMOHAIbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIIOIEHME  TpaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE pPABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUIIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE JEUCTBUN, IPUHOCALLIUX BPEJ OKPYKAOLIEH IPUPOIHOMN
cpene, yMeHHe MPOTHO3UPOBATh HEOJArONpUATHBIE SKOJOTMYECKHE MOCIEICTBUS
NpEeANPUHAMAEMbIX JIEUCTBUM M MPEJOTBpAIlaTh HWX; HAJIWYUE PA3BUTOTO



DKOJIOTUYECKOIO0 MBIILICHHS, DKOJOTMYECKOM KYJBTYPhl, OMNBITA AEATEIbHOCTU
DKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHUS  PYKOBOACTBOBATBCA HUMH B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOW IPAKTHKE, TOTOBHOCTU K
YYAaCTHUIO B IPAKTUYECKOMN AEATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU W OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JHMAJIOTe
KyJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;
COBEPUIEHCTBOBAHUE S3bIKOBOM U YUTATEIBCKOM KYJIBTYPhI KaK CPEACTBA
B3aMMOJICUCTBUS MEXAY JIOJbMHU M TIO3HAHUS MHpPA; MOHUMAaHUE CHEeUUPUKU
OMONOTHHM KaK HAayKH, OCO3HaHUs €€ poid B (OPMHUPOBAHMU PALHUOHAIBHOTO
HAyYHOTO MBIIUIECHUS, CO3JaHUM LIEJOCTHOTO MNPEACTABIECHUS 00 OKpYKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U OOIIECTBA, B MO3HAHUM IPHUPOIAHBIX
3aKOHOMEPHOCTEH M pEIICHWU MpOoOJIeM COXpPAaHEHHUs HPUPOJHOTO PaBHOBECHS;
yOexXAEHHOCTh B 3HAUYMMOCTH OHMOJOTHUM [UIsl COBPEMEHHOM LMBWJIN3ALUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTUS MEAMIMHBI, CO3JIaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelaTh pPEeCypcHble MPOOJEeMBbl  Pa3BUTHUS
YEJIOBEUECTBA, MMOUCKA MyTEH BbIXOAA U3 INIO0ANBHBIX 3KOJIOTMYECKUX MPOOIJIeM U
o0ecrieyeHuss Mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  pallOHAJIbHOMY
WCITOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B TMOJYYEHMH OHMOJOTMYECKMX 3HAHUN B LEIAX
MOBBIIIEHUS O0UIEH KyIbTYphl, ECTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KAK COCTaBHOM
yacT (YHKIMOHAIBHOW T'PAMOTHOCTH oOOydarommxcs, (opMupyemon mpu
M3Y4YeHUU OUOJIOTHH; MOHUMAHHUE CYIIIHOCTH METOJOB IMO3HAHUS, UCIIONb3YEMBIX B
€CTECTBEHHbIX HAayKax, CIHOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEr0 MHUpPAa U MPOUCXOIAIIUX B HEM
U3MEHEHUH, yMEHHE JellaTb OOOCHOBaHHbIE 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIMXCS JaHHBIX C IEJbI0 MOJYyYEHUs] JOCTOBEPHBIX BHIBOJOB;
CHOCOOHOCTh CAMOCTOATEIBHO MCIOIB30BaTh OMOIOrMUECKHUE 3HAHUS JJIs
peiieHusi npoOJjeM B pealbHbIX >KU3HEHHBIX CHUTYallUsX; OCO3HAHME IIEHHOCTH

HAy4YHOH AESATENbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;
TOTOBHOCTh M CLIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K
aKTUBHOMY IOJTyYEHHUIO HOBBIX 3HAHUI 10 OMOJIOrMH B COOTBETCTBUU C
KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI



MertanpenMeTHble pe3yJbTaThl OCBOEHHUS ydueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIC Ui  (OPMUPOBAHUS MHPOBO33PECHHS OO0YYaAIOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEAMETHBIE) OOIIeHAYyYHbIE MOHATHS, OTPaKarolIue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenudUKy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SABJICHUE, MPOIIECC,
CHUCTEMa, HAyYHBIH (DaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJoBaHnue, HaO0ICHHE, U3MEpPEHNe, SKCIIEPUMEHT U APYTUX ), YHUBEPCAJIbHBIC
yueOHbIe JeWCTBUSL (TIO3HABATEIbHBIE, KOMMYHHMKATUBHBIC, PETrYyJATHUBHBIC),
obecnieunBaronye GopMupoBanue GyHKIIMOHATBHON I'PAMOTHOCTH M COITUATIBLHOMN
KOMITETCHIIUM ~ OOYYaronuxcsi, CIIOCOOHOCTh  OOYYarOIMIMXCS  UCIOJIB30BATh
OCBOCHHBIE MEXIUCIMUIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COIIMATIBLHOMN ITPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHS IIPOTrpaMMBbl CPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU
JelCTBUSIMMU:

1) 6a3oBbIe JJOTHYeCKHE ICHCTBHUS:

CaMOCTOATENbHO  (QOPMYJIUPOBATH M aKTyalIM3UpoBaTh  IpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI
JIOTUYECKOTO MBIIUICHUs] (aHalu3a, CHHTE3a, CpaBHEHUs, KIacCU(PUKAILIUU,
0000IIIEHNs), PACKPBIBaTh CMBICI OHUOJOTHMYECKUX TOHATUM (BBIACIATH HX
XapaKTePHbIC MPU3HAKU, YCTAHABIUBATH CBA3U C IPYTUMHU TOHITHSIMHU ); OTIPEIEIISITH
eI IeITeIbHOCTH, 3aj1aBas apaMeTpbl U KPUTEPUH HX
JIOCTHIKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTU C MOCTABICHHBIMH LEISIMU;

UCITIOJIb30BATh OMOJIOTUYECKHE TTOHATUS JJIsl O0BsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM MTPUPO/IBI; CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHIYKTUBHBIE, IETYKTUBHbBIC,
10 aHAJOTHH), BBIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEYHSI B pacCMAaTPHUBACMBIX
SABJICHUSIX, (OPMYITUPOBATh BBIBOJBI M 3aKIIOUEHHUS, TMPUMEHATh CXEMHO-
MOJICJIbHBIE CPEICTBA ISl MPECTABICHUS CYIIECTBEHHBIX CBSI3€W U OTHOIICHUHN B
M3yyaeMbIX OHMOJIOTMUECKHUX OO0BEKTaX, a TaKXKe MPOTUBOPEUMU PA3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX; pa3pabaThiBaTh IUIaH
perieHus MpoOIeMbl C YYETOM aHAIN3a UMEIOITUXCS
MaTepUAIbHBIX W  HEMaTepPHAIBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBHI B

NEeATEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIETATOB

I[EJIsIM, OILIGHUBATh PHUCKH TOCJECACTBHN JIEATETLHOCTH; KOOPAMHUPOBATH U
BBITIOJIHATH Pa0OTy B YCIOBHSX PEaIbHOTO, BUPTYAIBHOTO U KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS; Pa3BUBaTh KPCATHBHOE MBIILIICHUE MPU PEHICHUU KU3HCHHBIX
npoOJieM.



2) 6a30BbIe HCCIE0BATEILCKHIE e CTBHA:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHON JEITEIbHOCTH,
HaBbIKAMHU  pa3pelleHuss MpoOJieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IIOUCKY METOJIOB PEIIECHUS MPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOAO0B MO3HAHMSI; UCIIOJIb30BATh PA3JINYHbIE BUBI JEATEIBHOCTH MO
MOJIYYEHHUIO0 HOBOT'O 3HaHMS, €T0 MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHUIO
B Y4€OHBIX CUTyallUsX, B TOM YHUCJE NPU CO3AAHMU YYEOHBIX U COIMAIBHBIX
NpOeKTOB; (OPMUPOBATH HAYYHBI TUI ~ MBIIJICHHUS, BIAJACTh HAYYHOH
TEPMUHOJIOTHEM,

KIIOYEBBIMH TOHSATUSIMU U METOJIaMH; CTaBUTh U (DOPMYIHpPOBATH COOCTBEHHBIC

3a1auu B 00pa3oBaTeIbHON

JEeSATEIbHOCTH U dKU3HEHHBIX CUTYALMSIX; BBIABIISIT IPUUUHHO-CIIEICTBEHHBIE CBS3H
U aKTyaJIM3upoBaTh 3a/ady, BBIABUIaTb THUIIOTE3y €€ pELICHUs, HaXOIUTh
apryMeHThl JJI1 JOKa3aTeabCTBa CBOMX YTBEpKIEHUM, 3aJaBaTh MAapaMeTpbl U
KPUTEPUU pELICHUS; aHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pELICHHA 3a/1a4u
pe3ynbTaThl, KPUTHYECKH OLEHMBATh HX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHUE B HOBBIX YCJIOBMSX; 1aBATh OLEHKY HOBBIM CHUTYyalUsIM, OLICHMBAaTh
OpUOOPETEHHBIM ONBIT; OCYILECTBIATh LIEJICHANPABICHHBI IOUCK IEpeHoca
CPEICTB U CIIOCOOOB

JNEHCTBUSL B TNPO(PECCHOHANBHYIO Cpely; YMETb IIEPEHOCUTh 3HAaHUS B

NO3HABATEJIbHYIO U MPAKTUYECKYIO 001acTh
KU3HEIECATEIIbHOCTH; YMETh HMHTEIPUPOBATh 3HAHMS M3 Pa3HbIX NPEIMETHBIX

oOJnacTeil; BbIIBUTaTh HOBBIE UJEH, MPEIaraTb OPUTHHAIbHbBIE MOAXOIbI U

peuieHus,

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3NIUYHBIX UCTOUHUKAX MH(OpMAIMK (TEKCTe yueOHOro
nocoOusi, HAy4YHO-NOMYJSIPHOM JIUTepaType, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEpHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHbIX BUIOB U (POPM MPEICTABICHUS, KPUTUUECKHA OLICHUBATh
e€ IOCTOBEPHOCTh U HETPOTUBOPEUNBOCTh; (HOPMYIIMPOBATH 3aPOCHl U IPUMEHSThH
pazMyHble METOJbl MNpH TMOUCKE M OTOOpe OHOJOTHYeCKOW HH(POpPMALINH,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS YYEOHBIX 3a/1a4;

nmpuoOpeTaTh OTIBIT UCIIOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX ~ CHUCTEM; CaMOCTOSITEIbHO  BBIOMpPATh  ONTHMAJIBHYIO  (OpMy
MpeCTaBICHUs] Ouosornueckoil wHMOpMaIuu (CXeMbl, TpaduKu, IUArpaMMBI,
TaOHIIBI, PUCYHKH H JIPYTOE);



UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauecTBe CpeacTBa Npu padoTe ¢
Oouonornueckod wuHpOpMalMeN: TPUMEHATh XUMHUYECKHE, (U3MUEecKHe U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMYIbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBBIKAMHM  pAacCllO3HABaHUS U 3alUTHl  WH(pOpPMALUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJiaeHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMHY [1€/iCTBUSIMU:

1) o0leHue: OCYIIECTBIATh KOMMYHUKAIIMK BO BceX cepax KU3HH,

AKTUBHO y4acTBOBATh
B JMaJIOre WU JUCKYCCHM IO CYIIECTBY OOCYyKJaeMOoW Tembl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJIECHHS OTHOCUTEIBHO BBINOJHEHUS IPEIaraeéMon
3aJlayd, YYUTHIBaTh MHTEPECHl M COIIACOBAHHOCTH IMO3ULIUNA JPYIHMX YYACTHHKOB
Uaiora Wid JUCKYCCHH); pacllo3HaBaTh HEBEpOaJbHbIE CpPEACTBA OOLICHMUS,
NOHUMAaTh 3HAYEHHWE COLMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS
KOHQJIMKTHBIX CHUTYyallMil, yMEThb CMAr4aTb KOH(MJIUKTHI U BECTU MEPErOBOPSHI;
BJIAJETh PA3IUYHBIMH CHOCOOAMU OOIIEHUS H B3aUMOJEHUCTBHS, NOHUMATh
HaMEpPEHUs JAPYTUX JIOAEH, NPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popMe (POpMyIIMpPOBATH CBOM BO3PAKEHUS; pa3BEPHYTO U JIOTUYHO
U3JlaraTh CBOIKO TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  [JeATeJbHOCTb: IIOHMMAaTb W  MCIHOJIb30BaTh

IIPEUMYIIECTBA KOMaHAHOW U UHAUBUAYAIBHON
paboThI IPH pEIIeHUH OUOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUSI TPYNIOBBIX (HOPM B3aUMOJCUCTBUS MPHU PEIICHUU Y4eOHOU 3a7auu;
BBIOMpATh TEMATUKY U METObl COBMECTHBIX IEUCTBUN ¢ YUETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

NpUHAMATh 1EIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh JCHUCTBUS MO €€ ITOCTMIKEHUIO: COCTAaBIATH IUIAH JEHUCTBUM,
pacnpenensiaTh pojau ¢ y4€TOM MHEHWW YYaCTHUKOB, OOCYXHaTh pe3yibTaThl
COBMECTHOM pabOThI; OIIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA
KOMaH bl B
oOIIMi pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSIM; MpejiaraTh HOBbIC MPOEKTHI,

OIICHUBATh UJIEH C MTO3UIIUN HOBU3HBI,

OPUTHHAJIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYIIECTBIATh TMO3UTHUBHOE

CTpPATErnYeCKOE MOBEACHHUE B PA3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJ1ajIeHMe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMH:



1) camoopraHu3amnusi:

UCIIOJIh30BaTh OMOIOTHYECKHME 3HAHUS IS BHISIBJICHUS IIPOOJIEM U X
pelICHUA B OKM3HEHHBIX MW YUYeOHBIX CHUTyalMsAX; BbIOMpaTh Ha OCHOBE

OMOJIOTHYECKHUX 3HAHUI 1[EJIEBBIC M CMBICIIOBBIC
YCTAHOBKH B CBOMX JCWCTBHSIX W MOCTYIKaX MO OTHOIICHHIO K YKHBOH HPHUPOJIE,
CBOEMY 3/I0POBBIO U 370POBBIO OKPYXKAIOIIHMX; CAMOCTOSITEIBHO OCYIIECTBIISATh
MI03HABATEIbHYIO JCSITEIBHOCTD, BBIIBIATH IPOOJIEMBI, CTABUTH M (OPMYIHPOBATH
COOCTBEHHBIE 334l B 00Pa30BaTEIBHOM JCITEIBHOCTH U KU3HEHHBIX CHTYaIUsX;
CaMOCTOSITEIIbHO COCTABIIATH IUIAH PEIICHUS TPOOIIEMBI C YUETOM
HUMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHHIA; TaBaTh

OIIEHKY HOBBIM CHTYaIIUsIM; PACIIUPATH PAMKH Y4€OHOr0 IpeMeTa Ha OCHOBE

JIMYHBIX TPEANOYTEHUI; eJaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €TO0,

OpaTh OTBETCTBEHHOCTh
3a pelICHUE; OIICHUBATh MPHUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U

HPOSIBJICHUIO IIIMPOKOM SPYAMIINN B
pasHbIX 00JacTSIX 3HAHWH, IMOCTOSHHO TIIOBBIIIATH CBOW 00OPa30BaTENIbHBIA U
KyJIbTYPHBI YpPOBEHb. 2) CAMOKOHTPOJIb: 1aBaTh OIIEHKY HOBBIM CHTYAI[HSIM,
BHOCHUTBH KOPPEKTHUBHI B ICATEIHLHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJIeTh ~ HAaBBIKAMH  IIO3HABATEIIBHOM  pedieKCMM  KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUI M MBICIUTEIBHBIX IPOIECCOB, MX PE3yIbTaTOB U
OCHOBAHHWM, UCIOJIb30BaTh MPUEMBI PeICKCUH I OICHKH CHTYyallld, BbIOOpa
BEPHOTI'O PEIICHHUS; YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHS
0 UX
CHIDKCHHMIO;

IPUHUAMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPH aHAIHU3€E PE3YIbTaTOB
JESATEIBbHOCTH; 3) MPHUHATHE cedsl W APYrUX: NPUHUMATH CeOs, MOHMMAs CBOH

HEIOCTaTKA M JTOCTOMHCTBA; MPUHUMATh MOTHUBBI M apryMEHTBI JPYTUX MPH

aHaJIN3e Pe3yJIbTaTOB
JCSITEILHOCTH; MPHU3HABaTh CBOE MPaBO M MPaBO JAPYrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3UIIUH IPYTOTO YeIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKIIIOHAIOT crieluduueckue s yueOHoro npeameta «buomaorus»
Hay4yHbI€ 3HAHUS, YMEHHSI U CIIOCOOBI JEHCTBHUI MO0 OCBOEHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUJbI AEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U



IPUMEHEHHUIO 3HAHUN B Pa3IUYHbIX Y4YEOHBIX CHUTyallUsX, & TAKK€ B PEAIbHBIX
KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEICTaBICHBI 10 TOaM O0yUYCHHS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yuyeOHOro npeamera «buonorus» ¢ 10
Kacce JOJDKHBI OTPAXKaTh:

C(bOpMI/IpOBaHHOCTI) 3HAHMH O MECTEC U poiun OMOJIOTUH B CHCTEME HAaY49HOTI'O

3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHNHN COBPEMEHHON €CTECTBEHHOHAYUYHON
KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKIAJC POCCHUMCKUX U 3apyOCKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHATIBLHOM TPAMOTHOCTH YeTIOBEKa
TSl pEIICHUS )KU3HEHHBIX 3a]1a4; YMEHHE PACKPbIBATh COJICPKAHUE OMOJIOTUYECKUX
TEPMUHOB U MOHATUMN: KU3Hb, KJIETKA, OPraHu3M, MeTabo1u3M (0OOMEH BEIECTB U
IpeBpallleHUe >HEPruu), TOMEOcTa3 (CaMOperyisinusi), ypOBHEBas OpraHu3alus
JKUBBIX CHCTEM, CAaMOBOCIPOM3BENCHHE (PENpOAYKIHsA), HACIEACTBEHHOCTb,
W3MEHYHUBOCTh, POCT M pa3BUTHE; YMEHUE H3JIaraTh OUOJIOTMYECKHE TEOPUU
(keTo4Hasi, XpOMOCOMHasl, MYyTal[MOHHAs, LIEHTpalibHAas JOTMa MOJICKYJISIPHOU
ouonorun), 3akousl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u ydenus (o
LHEHTpaX MHOrooOpasusi M TMPOUCXOXKACHHUS KyJIbTypHbIX pactennid H. W.
BaBunosa), onpenensaTe rpaHullbl UX TPUMEHHUMOCTH K KUBBIM CHUCTEMaM; YMEHHUE
BJIAJETh METOJIAMU HAY4YHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE KUBBIX CUCTEM, MPOLIECCOB W SBIICHUM, OpPraHU3alUs U IIPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXIY HCCIEAyeMbIMU BEJIMYMHAMU, OOBSICHEHHUE TOJYYCHHBIX PE3yJIbTaTOB,
MCMOJIb30BAaHHBIX HAYYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOIBI
Ha OCHOBAHWHU IIOJYYEHHBIX pPE3yJIbTaTOB, YMEHHUE BBIICIATh CYLIECTBCHHBIE
MPU3HAKA BUPYCOB, KIETOK TMPOKAPUOT M JSYKAPUOT, OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BEIIECTB U
MIpEeBpAICHUs SHEPTUH B KIIETKE, (DOTOCUHTE3a, TNIACTUYECKOTO U IHEPTEeTUIECKOTO
oOMEHa, XEeMOCHUHTE3a, MHTO3a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOKEHUS,
VMHJIMBU1yaJIbHOTO Pa3BUTHUSI OPraHU3Ma
(oHTOTEHE3); yMEHUE IPUMEHSTH TOJyUYCHHbIC 3HAHUS JIJIs1 OO BICHEHMUS
OMOJOTUYECKUX TIPOIIECCOB U SIBICHUH, IS IPUHATHS MMPAKTUUECKUX PEIICHUA B
NOBCEAHEBHOM JKM3HU C 1IeJIbI0 00ecrieyeHus: 0e30MacCHOCTH CBOETO 370POBbS U
3JI0POBbsI OKPYKAIOITUX JIFOJIeH, COOJI0IEHNUSI HOPM TPAaMOTHOTO TTOBE/ICHUS B
OKpY’Karolel MpUpoaHON cpefie, MOHUMaHNEe HE0OXOAMMOCTH UCIIOIb30BaHUs
JIOCTUKEHU COBPEMEHHOM ouoJiorTMu H# OMOTEXHOJIOTUH  JJIs
PaLMOHATIBHOTO IPUPOAOIOJIB30BaHUS; YMEHUE  PEIIATh
DJIEMEHTAPHBIE  TE€HETUYECKHUE 3a7a4uu Ha  MOHO- u



JUTHOPUIHOEC CKpEIIMBAHHWE, CIEIJICHHOEC HACACAOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS U1 TPEACKa3aHs HACICAOBAHUS MPU3HAKOB Yy
OpraHU3MOB;, YMCHHC BBINOJIHATL JIAOOPATOPHBICE M IPAKTHYECKHE padoTHI,
cOOJII01aTh
npaBuia mnpu padboTe ¢ y4eOHBIM M JIaDOpAaTOPHBIM OOOPYJIOBAHHEM; YMCHHE
KPUTUYECKA OICHUBATh M WHTEPIPETUPOBATH HWH(OpMAIHI0 OUOIOTHIECKOTO
CoJIep KaHMsl, BKIFOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX UCTOYHHUKOB
(cpencTBa mMaccoBoi WH(POPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepPUabl), STHICCKUE
aCIEKThl COBPEMCHHBIX HCCIICIOBAHUNM B OWMOJIOTMH, MEIHUIIMHE, OMOTCXHOJIOTHH;
YMEHHUE CO3/aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIIEHHUs, 0000Mmas
OMOJOTHYECKYI0 HMH(POPMAIMIO W3  HECKOJIBKMX  HCTOYHHKOB, TI'PaMOTHO
WCIIOJIb30BaTh MOHATUMHBINA anmapaT OUOJOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOCHMs ydeOHoro mpenmera «buomorus» 6 11
Kjlacce TOJDKHBI OTPaKATh:

C(bOpMI/IpOBaHHOCTB 3HAHMH O MECTE U poiun OMOJIOTUH B CHCTEME HAaY49HOI'O

3HAHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHNH COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKIAJE POCCUMCKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, DYHKITHOHATHLHOM TPAMOTHOCTH YeJIOBEKA
JUTSL peIIeHUs )KU3HEHHBIX 33]1a4; YMEHHE PACKPBIBATh COJIEPKaHNe OMOJIOTMYECKUX
TEPMUHOB W TIOHSITHI: BHJ, TOIYJISIITUSA, TeHO(DOHI, SBOJIONHS, ABUKYIINAC CHITBI
(paxkTOpBI) HBONIONUHU, TPHUCIOCOOJIEHHOCTh OPTAHU3MOB, BUI000pa30BaHUE,
IKOJIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, MPOMYIIEHThI, KOHCYMEHTHI, PEIyICHTHI,
IEeMU TUTaHUs, HKOJOTHYECKas NupamMuaa, OuoreorneHo3, Ouocdepa; ymeHwHe
u3naratb OWonormueckwe Teopuu (dBomronmonHas Teopus Y. JlapBuHa,
CUHTETHUYECKAs TEOPHs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO
cxoncrBa K. M. bapa, yepenoBanus IiIaBHbIX HaNPaBJICHUW U IyTEH 3BOJIIOLNH A.
H. CegepriioBa, yuenus o 6nocepe B. U. Bepnanckoro), onpeaenstb TpaHUIlbl UX
MPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHE BJIQJCTh METOJaMH HAyJHOTO
MO3HaHUS B OMOJOTHU: HAOIIOJEHUE M ONHCAHUE YKUBBIX CHUCTEM, IMPOIIECCOB U
SBJICHUM, OpraHu3alus ¢ TMPOBEIECHUE OHOJOTUYECKOTO  OAKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBIABJICHUE 3aBUCHMOCTH MEXKIY HCCICTYEMbIMU
BEITMYMHAMU, OOBSICHEHHE TOJIYYCHHBIX PE3YJIhTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX
MOHATHH, TEOPHUA U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI HA OCHOBAHHH TTOJTYYCHHBIX
pEe3yNbTaTOB, yMEHHUE  BBIJACIATH  CYIIECTBEHHBIE  NPHU3HAKH  CTPOCHUS
OMOJOTHYECKUX OOBEKTOB: BHJIOB, IOMYJSAIMNA, TPOIYICHTOB, KOHCYMEHTOB,
peNyleHTOB, OHOTeOIeHO30B M  HKOCHCTEM, OCOOEHHOCTH  IPOIECCOB:
HACJICICTBEHHOW HM3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUI000pa3oBaHUs,
MPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JEHCTBHUSI JKOJOTHYECKHX (DaKTOpoB Ha



OpTraHu3MBl, IEPEHOCA BEUIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHHH B DJKOCHCTEMax CBOEH MECTHOCTH, KpYroBOpOTa BEIIECTB U
OMOTre0XMMHUYECKUX IUKIIOB B OHochepe; yMeHue NpUMEHSTh TOJTy4YeHHbIC 3HAHUS
JUis  OOBSICHEHUS] OMOJOTMYECKHX TMPOIECCOB H  SIBICHUM, NI MPUHATHUS
NPaKTUYECKUX pEIIeHHH B TIOBCEAHEBHOM JKU3HU C LENbI0 00ecrevyeHus
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbsI OKPY’KAIOIIUX JIOJCH, COOMI0IeHUS
HOpPM TPaMOTHOTO IOBEIEHHUS B OKPYXKaloIled MPUPOIHON cpene, MOHUMAaHHE
HEOOXOJMMOCTH HCHOJb30BAaHUS JIOCTH)KEHHNW COBPEMEHHOM OHOJIOTHUH ISt
palMOHAIILHOTO  MPHUPOJIONONB30BAaHUS;  YMEHHE  peliath  dJeMEHTapHbIe
OuoJIOTHYECKUE 3a7aui, COCTABIISTH CXEMBI

IepeHoca BEIIECTB U DHEPTUU B IKOCUCTEMaX (LIETU MUTAHUs ); YMEHUE BBITOTHATD

71a00paTOpHBIE U MPaKTHUYECKHE pabOThl, COOIIOAATH

npaBwia npu paboTe ¢ y4yeOHBIM M JIaOOpaTOpPHBIM OOOpPYAOBAaHUEM; YMEHHE
KPUTHYECKH OIEHUBAaTh M HMHTEPIPETUPOBATh HH(POpPMAIHMIO OHOIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIOILIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMUYHBIX MCTOYHHKOB
(cpenctBa  maccoBOd — MH(POpPMALMM,  HAYYHO-TIIOMYJISIPHBIE  MaTepualbl),
paccMaTpuBaTh  IJIOOANBHBIE  DKOJOTHYECKHE  MPOOJIEMBI  COBPEMEHHOCTH,
(opMHUPOBATH 10 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3MIIMIO; YMEHHE CO3JaBaTh
COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas OHOJIOTHYECKYIO
MH(POPMALIMIO U3 HECKOJIBKMX UCTOYHMKOB, TPAMOTHO HCIOJIb30BaTh MOHATHIHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
N/ HanmenoBaHue pa3jiesioB U TeM (ungposere)
[
s NMPorpamMmbl Beero KonrpoJabnbie | IlpakTnueckue o0pasoBaTe/LHbIe
padoThI padoThI pecypee!

1 ) 0 bubmuorexa [JOK

buonorus kax Hayka - https://m.edso00.ru/7f41c292
bubmuorexa [JOK

2 JKuBbIC cHCTEMBI U UX OpPTaHU3aIUs 1 hitps://m.edso0.ru/7f41c292
. bu6mmoreka [JOK

3 XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 hitps://m.edso0.ru/7f41c292
bu6mmorexa [IOK

4 KH3HECATETLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3mMHOXeHME 1 UHAUBUAYAIbHOE pa3BUTHE bubmuorexa [JOK

5 OpraHu3MOB 5 ! https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTS M U3BMEHUHBOCTD bu6mmoreka [JOK

6 OpraHU3MOB 8 1.5 https://m.edso0o.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmoreka [JOK

! OMOTEXHOJIOTUU 3 https://m.eds00.ru/7f41¢c292
bu6mmoreka [IOK

8 PeszepBHOE Bpems 1

https://m.edsoo.ru/7f41c292
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 0

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HanmeHnoBaHue pa3ae/ioB U TeM (undposrre)
g NPOrpamMmbl Kontpoubnbie | IlpakTnueckue 00pa3oBaTenHLIe
Bcero pecypchl
padoThI padoThI
bubmuorexa [JOK
IBOOLHOHHAS OHOTOTAS 9 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA bubnunoreka [JOK
3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
OpraHu3MEL H OKpYXKatollias cpeJia 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
Coo0r1iecTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No Nara undgpoBbie
n/n Tema ypoka Beero KonrtpoJsbnbie | Ilpakruyeckne | uzyuyeHus o0pasoBarenbubIe
padoThI padoTshI pecypee!
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1b1 TO3HAHUS YKUBOW TPUPOJIBI.
[IpakTnueckast pabora Ne 1
2 «Icronb30BaHKe Pa3InYHbIX 1 0.5 BH6J_IH0TeKa LHOK
METOZIOB  TPM  H3yYeHWH https://m.edso00.ru/863e6122
OMOJIOrMYECKUX OOBEKTOBY
buonornueckue cucTeMsl, IPOLECCH U bubnnoreka [JOK
3 UX U3Y4YCHHE 1 https://m.eds00.ru/863e6564
XuMu4yeckuil coctaB KIIeTKA. Boma u bu6mmoreka [IOK
4 MHHEpaJIbHBIE COIU ! https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OeIKoB 1

https://m.edso0.ru/863e6b72
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depMeHTbl — OHOJOTrHYECKHE

KaTaJIu3aTOPHI. JlaGopaTopHas
pabora  Ne 1 «M3yueHue Bu6miorexa [[OK
6 KaTamuTHIeCKOH aKTUBHOCTH 0.5 https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPE aMUJIa3bl
WJTU KaTajiasbl)»
7 bubnuorexa [JOK
YresozpL. Jlunuasl https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxneutosble kucnorsl. AT® https://m.edso0.ru/863e6d5¢
Hcropust u MeTOIBI U3YUYEHHUSI KIIETKHU. bu6mmoreka [IOK
9 Kinerounas Teopus https://m.edsoo.ru/863e6e88
KiteTka xak menocTHas )KuBas
10 cucremMa
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
JlaGopatopHass pabora Ne 2
«3yueHne CTpPOEHUS KIETOK Bu6miorexa [OK
11 PacTeHui, KUBOTHEIX, [PHOOE H 0.5 https://m.eds00.ru/863e6ff0
OakTepuil MOJI MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTTCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB WU METa00IU3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 ®dotocuHTe3. XEMOCHHTE3

https://m.edso00.ru/863e7c98
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bu6mmoreka [IOK

14 Omeprerueckuit oomen https://m.edso0.ru/863e7aae
’KuzHeHHbIN UK KIeTKH. Jlenenue
KJIeTKu. Mwuto3. JlaboparopHas
15 pabota Ne 3 «HabuoicHre MUTO3a B 05 bubaunorexa LIOK
KJIETKaxX KOHYMKa KOpEIIKa JIyKa Ha https://m.edso0.ru/863e7dc4
TOTOBBIX MUKPOTIpEIapaTax»
buocuntes OeJka. Peaknus bu6mmoreka [IOK
16 MaTPUYHOIO CHHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsauus — Guocnntes Oenka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnorexa [HOK
BHUPYCBI https://m.eds00.ru/863e7540
bu6nmoreka [JOK
19 @OpMBI pa3MHOKEHUS OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmmorexa LIOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX
KJIETOK. O1m1oa0TBOpEHHE.
JlabopaTopnas pabora Ne 4
21 05 bu6mmorexa [IOK

«M3yueHne CTpOEHHS IOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

https://m.edso0.ru/863e81b6
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I/IHI[I/IBI/II[yaJ'IBHoe pPa3BUTHC

bu6mmoreka [IOK

22 OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o bubmumoreka [IOK

23 HACJIEJCTBEHHOCTH U U3BMEHUYHUBOCTU https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACJIeJOBAHUS

24 NPU3HAKOB.  MOHOTMOPHUIHOE brbmorexa LIOK
CKpelBaHTe https://m.eds00.ru/863e8878
JluruOpuHOE CKpeIrBaHue. 3aKOH

25 HE3aBHCHUMOI'0 HaCJIeIOBAHUS bubnmorexa [IOK
NPH3HAKOB https://m.edso0.ru/863e89a4
CuenenHoe HacJIeJIOBaHHE
npu3HakoB. JlabopaTopHas pabora

- Ne 5 «M3yueHume pe3ynabTaToB 05 Bu6mioreka [JOK
MOHOTHOPHUIHOTO ¥ TUTUOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpelIuBaHusi y Jpo30puiabl Ha
TOTOBBIX MUKPOTpErapaTax»

27 I'eneTuka moma. HacnemoBanue bu6nmoreka [JOK
MPU3HAKOB, CLUEIICHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
NsmenunBocth. Henacnencrsenuas
W3MEHYUBOCTb. JlaGopaTopHas

’8 paborta No 6. Nzyuenne 05 BuGnnorexa [IOK

MOIU(PHUKAITMOHHON MU3MEHUNBOCTH,
ITIOCTPOEHHE BAPUALIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

https://m.edso0.ru/863e8efe
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HacnencrBennass "3BMEHYMBOCTb.
29 Jlaboparopnass pabora Ne 7. " 05 Bu6nnorexa LIOK
«AHaIM3 MyTalui y Apo30Quisl Ha ' https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»
bu6mmorexa [IOK
30 I'eneriia venosexa 1 https://m.eds00.ru/863e8d78
PesepBHrlil ypok. O600111eHHE 110
31 teme «HacneactBeHHOCTH | 1
M3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [JOK
32 Cenexups Kak HayKa H IIpoLecc 1 https://m.eds00.ru/863e9214
MeTobl U JOCTUXKEHUS CEJICKIITUT bu6mmoreka [IOK
33 pacTeHUN U KUBOTHBIX 1 https://m.edsoo.ru/863e9214
buorexHonorus kak orpacib bubnnoreka [JOK
34 MPOU3BOACTBA 1 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOI'PAMME
11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne JlaTa uupposbIe
w/n Tema ypoka Beero Kontpoabubie | IlpakTuyeckue M3ydeHHsI o0pa3oBaTe/bHbIE
padoThI padoThI pecypcsbl
. bubnmnoreka [JOK
1 OBOIOHS 1 METO/B! €€ H3YHCHNS 1 https://m.edsoo.ru/863ea20e
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Hcropus pa3Butus npeacTaBieHuit oo

bu6mmoreka [IOK

2 9BOJIIOLIMH https://m.eds00.ru/863e9570
3 bu6mmoreka [IOK
Mukpossosoms https://m.edsoo.ru/863e9cle
[HonyAanus KaK JJIEMEHTapHast
€IMHUIIAa BUJA U SBOJIIOIHH.
4 JlaGopaTopHnas pabora Ne 1 05 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB o
MOP(OJIOTHIECKOMY KPUTEPHIOY
JBuwkymue cuibl  (3J€MEHTapHbIE bubnnorexa [HOK
5 (haKTOpHI) SBOTIOLIHH https://m.edsoo.ru/863e9da4
5 bu6mmoreka [IOK
6 Ecrectsenmbtii 0160p 11 ero popmel https://m.eds00.ru/863e9ed0
Pe3ynpTaThl 3BOMIIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB H
. BujooOpa3oBanue. JlabopatopHas 05 Bu6uorexa [JOK
pabora ~ Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIJIBHOTO XapaKTepa
Hamnpasnenus u nmytu bubmuorexa [IOK
8 MaKpO3BOIIOUA https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN
10 Hcropus xu3HM Ha 3emile U1 METObI

e€ u3y4eHus
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I'nnotessl IPOUCXOXKACHUS )KNU3HU Ha

bu6mmoreka [IOK

11 3emiie https://m.edsoo.ru/863ea5a6
PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK

12 epruoIaM https://m.edso00.ru/863eatbe
OcHOBHbIE ~ 3Tambl  3BOJIOLUU
PaCTUTENBHOTO U )KUBOTHOT'O MUDA.
[Ipaktnueckas  pabora Ne 1 BuGuorexa [IOK

13 «3yueHne HCKOMaeMbIX OCTaTKOB 0.5 https://m.eds00.ru/863eashc
pacTeHMii W JKMBOTHBIX B
KOJUTCKITHSIX
CoBpemeHHast cucrema bubnnorexa [JOK

14 OpraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e

15 3 bubmuoreka [JOK

BOJIIOIIMS YeJIOBeKa (AaHTPOIOTeHe3) https://m.edsoo.ru/863eac2c

JIBmoxymiue cuibl (paKTopsl) bubnnoreka [JOK

16 aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUH SBOJIOIUU

17 YesioBeKa
YenoBeueckue pacbl U MNPUPOIHBIE bubnuoteka [JOK

18 aZanTaluy 4eI0BeKa https://m.edso00.ru/863eaea?
PesepBHeIil ypok. O600IIeHHE T10

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJoTHs Kak HayKa

21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnoreka [JOK
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(hakTopsI

https://m.edsoo.ru/863eafec

AbGuoTtnveckue HaKTophbI.
JlabopaTopHnas pabora Ne 3.
«Mopdonoruyeckne 0CoOOEHHOCTH

22 pacTeHMii W3  pasHbBIX  MeECT 05 Bubmmorexa [IOK
obutanusy. JlabopatopHas paboTa https://m.edsoo.ru/863eb10e
Ne 4. «BnusiHue cBera Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmuoreka [JOK
23 Buotiyeckue paxTopsl https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTHKU
nonyisiiun. [Ipaktuueckast pabora
24 Ne 2 «llogcuér NIOTHOCTH 05
TOMYJISIITHH pa3HbIX BUJIOB
pacTeHui)
Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
25 OHoLEeHO03 https://m.edsoo.ru/863eb46a
DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
26 (3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TTOKA3aTeNN YKOCHUCTEMBI.
27 DKOJIOTUYECKHIE MUPAMUJIBIL. bubnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKIieccus
28 IIpuponHbie 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnmuorexa [JOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
3l orochepsl 1 https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
CocyiiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK
33 YeJI0BEUECTBA 1 https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHIE TEMBI
34 «Coo0miecTBa W IKOJIOTUYECKHE 1
CHUCTEMBI»
OBULIEE KOJIMYECTBO YACOB I10 3 25

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

HpOBepﬂeMbIe NpeAMETHBIC Ppe3yJbTaTbl OCBOCHUNA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopmupoBaHHOCT 3HAHUW O MECTE W POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B pPa3BUTHE
Oouosnoruy; (pyHKIMOHAIBLHON TPaMOTHOCTH 4YeJIOBEKa JJIsl PEIleHUs
KU3HEHHBIX 33724

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEeBpallleHHe SHEPruM), TOMeOocTa3 (CaMOoperylsnus), YpOBHEBas
OpTraHHU3aIHs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PETIPOTYKITHS),

HaCJICACTBCHHOCTb, UIBMCHYHUBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJOrMYECKHe TEOPHH (KJIETOYHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I. Mengens, T. Moprana, H.I1. BaBunosa) u
yueHHsl (O LIEHTpax MHOrooOpas3us M TMPOUCXOKICHUS KYIbTYPHBIX
pacrenuii H.11. BaBunosa), onpenensrs rpaHulbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

YMeHue BHageTb METOJaMU HAay4YHOI'O IIO3HAHUSA B Onosorun
(Ha6HIOI[eHI/Ie U OIMMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHeHHﬁ;
OopraHu3anus u IMPOBCACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA,
BBIIBHMKCHUC TUIIOTEC3hI; BBISIBJICHUC 3aBUCHUMOCTH MCKIY
HCCICAYCMBIMH BCJIIMYNHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC
ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pCBYJ'ILTaTOB)




YMeHue BBIIENATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIIETOK
MPOKAPHOT M DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB;  OCOOCHHOCTM  TIPOIIECCOB ~ OOMEHa  BEUIeCTB U
MpeBpalleHs] dHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO |
JHEPreTUYeCKOro  OoOMEHa,  XEMOCHHTe3a,  MHTO03a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS,  WHAWBUAYAIILHOTO  Pa3BUTHS
opraHu3ma (OHTOTEHE3)

YMeHue OpUMEHSATh  TMONyYeHHBbIE  3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKUX TPOIIECCOB M SBJICHUH, A MPUHATHS NPAKTUYECKUX
pelIeHi B TOBCEAHEBHOM XU3HU B LENAX oOecrieueHus: 0€30macHOCTH
CBOETO 3/I0POBBSI U 3/10POBbsl OKPYKAIOIIUX JIIOJEH, COOIIOEHUST HOPM
IPAMOTHOI'O TIOBEACHUS B OKPYKAOLIEH NPUPOIHOM Cpelie; NIOHMMaHUe
HEOO0XOAMMOCTH UCIIOIH30BAHNUS TOCTHKEHUIH COBPEMEHHOM OMOJIOTHUH 1
OMOTEXHOJIOTMH JIsl pallMOHAJIBHOTO MIPUPOI0I0Ib30BaHUS

YMeHue peuiaTtb JSJICEMCHTAPHBIC T'CHCTUYCCKHUC 3aJla4d Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpPCIIUMBAHUEC, CHOCIIJICHHOC HACICAOBAHHUC, COCTABJIATDH
CXEMBbI MOHOFI/I6pI/II[HOFO CKPCIIUBAHUA JIIA npeacCKa3aHusl
HacJIeJOBaHU ITPU3HAKOB Y OpraHu3MOB

YMeHue BbINOIHATH JIa0OpaTOPHBIE U MPAaKTUUYECKHE paboThI, COOII0IATh
IpaBWIa nIpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHYECKH OLIEHHWBAaTh U HMHTEPHPETUPOBATH HMH(OPMALNIO
OMOJIOTMYECKOT0 CO/IEPIKAHUS, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHMS
13 pa3nuuHbIX UcToyHUKOB (CMU, HayuHO-mOmMysnsipHBIE MaTepuabl);
STHUYECKHE AacCIEeKThl COBPEMEHHBIX HCCIEeI0BaHUNM B OuoJOruwy,
MEIUIMHE, OMOTEXHOIOTHH

10

YMeHne co3aBaTh COOCTBCHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHMS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMALUIO M3 HECKOIBKHX HUCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATHWHBIN ammapar OHMOJIOTUH




Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble TpeAMeTHBbIE Pe3yJbTaThbl OCBOEHHUsI OCHOBHOIi
o0pa3oBaTeILHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa30BaHHUsI

ChopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJH OWOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH 4YEJIOBEKa ISl PEelIeHUs
KU3HEHHBIX 3a]1a4




2

YMeHue packpeiBaTh COAEpKaHHE OMOJOTMYECKHMX TEPMHUHOB U
MOHSATHM: BUJI, TOMYJSALHUS, TeHODOH I, IBOJIOLHS, ABHKYILIUE CHIIbI

11 KIIACC

(paxTopsr) IBOJIIOIIHH, MPHUCIIOCOOJICHHOCTh OpPTaHHU3MOB,
BU1I000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, 9KOCHUCTEMA,
HPOYIEHThI, KOHCYMEHTBI, PEyLICHTI, IICTTH MMUTAHUS,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMeHnue uznaratb Onosiornyeckue Teopuu (3BoJroLMOHHast Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpHUsl  SBOJIIOLMM),  3aKOHbl U
3aKOHOMEpHOCTH (3apojpbimieBoro cxoacra K.M. bapa, uepenoBanus
IJIaBHBIX HarpasieHui u myrei spomonuu A.H. CeBeprioBa, yueHus o
ouocdepe B.I. Bepranckoro), onpenensTh TPaHUIBI X TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

VYMeHue BiajeTh METOJaMM HAaydyHOro IIO3HaHUS B OMOJIOTUU
(HaOnoJleHNe U ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB U SBIICHMIA;
OpraHu3alusi ¥ IpOBEJEHHE OMOJIOIMYECKOro  HKCIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTHM  MEXKIY
UCCJIETyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TOJYYEHHBIX PEe3yJIbTaToB,
HCIIOJIb30BAaHHBIX HAy4HBIX IIOHATHM, TEOPHUM M 3aKOHOB; YMEHHE
JIeN1aTh BbIBOJIbI HA OCHOBAHUU OJYYEHHBIX PE3YJIbTAaTOB)

VYmenune BBIACIIATh CYIICCTBCHHBIC ITPU3HAKU CTPOCHUA OHMOJIOTMYECKUX
OOBEKTOB:  BHUJAOB, MONYJISALUN, NPOAYLUEHTOB, KOHCYMEHTOB,
pEIyLeHTOB, OMOTEOIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIECCOB
HACJICJICTBEHHOU U3MEHUYNBOCTH, €CTECTBEHHOTO orbopa,
BHUJI000pa30BaHMs, TMPHUCIOCOOJICHHOCTH  OpPraHU3MOB, JICUCTBUS
9KOJIOTHYCCKUX q)aKTOpOB Ha OpraHu3MbIl, IICPECHOCA BCUICCTB U ITOTOKA
SHEPTUM B HKOCUCTEMAaX, aHTPOMOTEHHBIX H3MEHEHHI B HKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIMIECTB U OMOT€OXUMUUYECKUX IIUKIIOB
B Onocdepe




YMeHne OpUMEHSTh TMOJy4YeHHbIe 3HaHUS Ui OOBSCHEHHS
OMOJIOTMYECKUX TMPOLIECCOB U SIBJICHUM, IS MPUHATHS MPAKTHYECKUX
pellIeHuit B MOBCEAHEBHON JKU3HHU B LIEeJISAX o0ecreueHus: 6€30MacHOCTH
CBOETO 37I0POBbS U 3/J0POBbS OKPYKAIOIHUX JIIO/IeH, COOIIOACHNUS HOPM
IPaMOTHOTO MOBEJICHUS B OKPY KAIOLIEH MPUPOAHON cpesie; IOHUMaHHe
HEO0OXOIMMOCTHU HCIIOJIb30BAHUS TOCTHKEHUN COBPEMEHHOM OHONIOruu
JUTSL pallMOHAJILHOTO MPUPOIONOIB30BaAHUS

YMeHue pemiath 3JIEMEHTapHbIE OMOJOTMYECKHE 3aJadd, COCTABIATH
CXEMBI IepEeHOCca BEIIECTB U YIHEPTUHU B IKOCUCTEMAX (1L[ENU MTUTAHUs)

YMeHHe BBINOJHATH JIA0OpAaTOpHBIE W TPAKTHYECKUEe paboThI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JTAOOPATOPHBIM
o0opynoBaHrueM

YMeHne KpUTUYECKU OLIEHUBATh M MHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOrMYECKOro CoJIep>KaHusl, BKIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS
U3 pa3anyuHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYIsSpHBIE MaTEpUAIIbI);
paccMaTpuBaTh rJ100aNbHBIE  IKOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, (H)OPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIUIO

10

YMeHue co3liaBaTh COOCTBEHHbBIE TTMCHMEHHBIE M YCTHBIC COOOIICHHMS,
0000111251 OMOJTOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS
1 buonorus kak Hayka
buonorus — Hayka o >xuBoM mnpupone. Ponp Ouonmormum B dopMupoBaHuU
11 COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucTeMa OMOJOTHYECKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAOMIOACHUE, IKCIEPUMEHT, OIMUCaHHeE,
1.2 u3MepeHue, Kiaccuukamus, MOJEIUPOBaHME, CTaTHUCTHYECKas o00paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
Xusble cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonoruu. CBOHCTBa
2.1 OMOCHCTEM M UX pazHooOpa3ue
YpoBHU oOpraHuzanuu OHOCHUCTEM: MOJEKYISIPHO-TEHETHUYECKUM, KICTOYHBIMH,
2.2 OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH
XUMUYECKUH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
31 MUKpo3JieMeHTbl. Boga u  MuHepanbHble BemiecTBa. DyHKUMH BOIBI U
MUHEpaJIbHBIX BellecTB B KieTke. [lonnepxanue ocmoTuyeckoro OanaHca
benku. CoctaB u crpoeHue O€nKOB. AMMHOKHMCIOTHI — MOHOMEPBI OEJIKOB.
HezaMmeHnMBbIe 1 3aMEHMMBIE aMUHOKHCIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (NepBUYHAs, BTOpUYHASA, TPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buonornueckue
3.2

GbyHKIIHN OEIKOB.

®epMeHTHl — Onosiornueckue kartanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBII
LeHTp, cyOctpatHas crenuduanocts. Kodepmentsl. Burtammasl. Otandms
(epMEeHTOB OT HEOPTraHUUYECKUX KaTalIu3aTopOB




3.3

VYraeBoasl: MOHOcaxapHsl (IJIIOKO3a, pubo3a M J1e30KCHUpH003a), AnucCaxapusl

(caxaposa, J1aKTO3a) U HoJarcaxapuabl (Kpaxmall, IITUKOTeH, LeJUTI0JI03a).
buonoruueckue GyHKIUU YIIIEBOAOB.

JIumuapr: TPUTIIUIEPUIBI, CTEpOUJIbI, dochomumumabl.
I'uapodunsHorHApOGOOHBIE CcBOMcTBA. buomorndeckue GYHKIMH JIATHAIOB.
CpaBHEHHUE YTIICBOJIOB, OCIIKOB M JIMITUIOB KaK UCTOYHUKOB YHEPTUU

3.4

Hyxnennossie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX

kucnot. Ctpoenune u pynknuu [JHK. Ctpoenue n pynkuuu PHK. ATO:

CTpoeHHe U QYHKIIUU

3.5

[utonmorus — Hayka o kierke. Kiierounas reopusi. MeToabl H3y4eHUs KIETOK

3.6

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpana, monekynbl JJHK kak reHermdeckwii ammapar, cucreMma
cuHTe3a Oelika

3.7

Tunsl KIeToK: dyKapruoTH4ecKas U npokapuotuueckas. OcoO0eHHOCTH CTPOSHUS
npokapuoTuueckoil  kimetku. Kierounas crenka Oakrepuii. CTpoenue
yKapUOTHYECKON KJIeTKH. OCHOBHBIE OTJIHYUS PACTUTEIBHOW, XKMUBOTHOU H
rpUOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIMKC, HX
¢ynakuu. [1nazmatuueckass MmeMOpana, e€ cBoiicTBa U ¢pyHkuuu. [uronnazma u
e€ opranouasl. OqHOMEMOpPaHHbIE OPraHOU bl KJIIETKH: H]I0TIIa3MAaTHYECKas CeTh
(BIIC), anmapar ['ompmxu, auzocomsbl. [lomyaBTOHOMHBIE OpraHOMBI KIIETKH:
MUTOXOH/PHH, TIAcTUABL. [IpoMcX0oXkIeHHe MHUTOXOHIPUN W TUTacTHI. Bumbl
wiactua. HememOpaHHbIEe OpraHOMIbI KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP,
PECHUYKH, KI'YTUKH. DYHKIIUN OpPraHOUI0B KJIETKU. BriroueHus

3.9

SAnpo — peryasatopHblii neHTp kieTkd. CTpoeHue sijpa: sjepHas 000J04Ka,
KapuoIUIa3Ma, XpPOMAaTHH, SAPBIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

X(PBHCI[CHTCJ’ILHOCTB KICTKHU

4.1

OOmeH BeliecTB, WIM MeTa0OIU3M. ACCHUMWIIAIUS (TUIACTUYECKHI OOMEH) H
JTUCCUMUIISININASA (QHEPTeTHYECKUNH OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BenlecTB: aBTOTPOQHBIN U retepoTpodHbiid. Poib
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE




4.2

®otocuntes. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. Peakiun poTocunresa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH HA 3eMiie.
Bnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIIOCOOBI IOBBIMICHUS €rO
IPOIYKTUBHOCTH y KyJIbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCHUHTE3HWpYyIoNue OaKTepuHu. 3HAUYCHHWE XEMOCHUHTE3a JUIst
JKA3HU Ha 3emie

4.3

DHepreTudeckuii oOMeH B KJeTKe. PacmieniieHue BeIIeCTB, BBIICICHHUE H
AKKyMYJIUPDOBaHUE OHHEPrHM B KIETKE. OTambl SHEPreTHYECKOro OOMEHa.
I'mukonmu3. bpoxkeHne u ero BuIbL. KHCIOPOJIHOE OKHCIICHUE, MM KJIETOYHOE
neixanue. DPGHEeKTUBHOCTh YPHEPTrETUIECKOTO 0OMEHA

4.4

Peakniun maTpuunoro cunTesa. I'enernueckas napopmanus u JIHK. Peanuzanus
TFeHETUYECKON MHpOpMaIK B KIeTKe. [ eHeTHYeCKUi KO M €r0 CBOMCTRA.

Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancnsamnms — GnocuHTe3 Oenka.

KO,I[I/IpOBaHI/Ie aMUHOKHCIIOT. Poib pI/I6OCOM B OHMOCHHTE3€e OeKa

4.5

Hexnerounsie ¢opmbl ku3HH — BUpYCHl. Vctopus oTkpbitus BupycoB (..
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI H IKUZHEACSITECIBHOCTH BUPYCOB.
bakrepuodaru. boyiesHnm pacTeHMid, >KMBOTHBIX M YEJIOBEKA, BBHI3bIBACMEBIC
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) — sozoyaurens CIIN da.

[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMHOXeHUE U WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounslii 1uki, WM SKU3HEHHBIM LMK KieTku. MHTepdasza u mMutos.
[Ipoueccrl, npotekatoniye B uHTEepdase. Pernnukanus — peakuuss MaTpUYHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBI HabOp — KapUOTHII.
JIMMUIIONAHBIE M TalIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHU[IBL.
[uronornyeckue OCHOBBI Pa3MHOXEHUS W HWHIUBHUIYAIBHOIO pa3BUTHUA

OpraHHU3MOB.

Z[eJ'IGHI/Ie KJICTKHU — MHTO3. CTa,Z[I/II/I MHUTO3a. Hpoueccm, MPOUCXOAAIINEC HA PA3HBIX
CTagusIX MUTO3a. bHOIOrmYecKuii CMBICII MUTO3a

5.2

®opMbl pa3MHOXKEHHsI OpraHU3MOB: Oecronoe U mojoBoe. Buael Gecrionoro
pPa3MHOXXEHHUS: JeJeHHe HaJaBOe, IOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MIckyccTBeHHOE KIIOHUPOBaHKE
OpPraHU3MOB, €r0 3HaYEHHE [T CETEKIIUN




5.3

ITomoroe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT 0ecI10J1010.

Meito3. Craguu Meio3za. Ilporiecchl, IpPOUCXOIAIIME HA CTaausIX Menosa.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT M
3HaYeHHUE Melo3a

5.4

I'amerorenes — mpouecc 00pa3zoBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [TosoBbie
JKelle3bl: CEeMEHHUKH U suyHuKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KJIETOK —
raMmer (CrepMaro30ouj, sIeKIIeTKa) — cuepMarorenes u oorenes. Oco6eHHOCTH
CTpOCHHUS SIMIEKIETOK U criepmaTo3ou1oB. Omnonorsopenue. [laprenorenes

5.5

WunuBunyansHoe — pa3BuTHE  (OHTOTreHe3). OMOpHOHANBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX >KWBOTHBIX:
apoOiieHne, racTpyisius, opraHorenes. IlocramOpuonansHoe pazButHe. TuIbI
MOCTAIMOPHOHAIFHOTO Pa3BUTHSA: MPSAMOE, HEMpsMoe (JMYuHO4YHOE). BrmsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
ypOZCTBa.

Poctu Pa3BUTHEC paCTeHHﬁ. Onrorenes LIBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHU,
CTaluu pa3sBUTHUA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

Hpe,[[MeT U 3aJa4u I'CHCTHUKU. I/ICTOpI/IH Pa3BUTHA I'CHCTHUKU. Bxknag pOCCHﬁCKHX u
Bapyﬁe)KHHX y‘IéHLIX B pa3BUTHC ICHCTHUKU. MeTtoasl TCHCTUKU
(FI/I6pI/I,Z[OJIOFH‘leCKI/II>'I, HHTOFGHGTHHCCKHﬁ, MOJ'ICKy.]'IHpHO'FCHCTI/I‘IGCKI/II\/’I).
OcHOBHbBIC T€HETUUYCCKHE MOHATHS. ['eHeTHUecKas CHUMBOIJIMKA, HUCIIOJIB3yCMas B
cxXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJEeIOBaHMs TPU3HAKOB, ycCTaHOBJIEHHble . Menaenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO
nokosieHus. [IpaBuno qoMuHUpPOBaHMS. 3aKOH paclIeTVICHUs IPU3HAKOB.
I'unoresa unctorsl ramet. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACIIEJOBAHMS TPHU3HAKOB.
[{uToreHeTH4YEeCKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEe

CKpCIIMBAaHHC. Hcnonws3oBaHue AHAJIIU3UPYIOIICTO CKpCIINBaHUA JJIsL
OIMPCACIICHUS T'CHOTHUIIA ocoou




6.3

CueruieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuerieHHOMY
HaclleOBaHWO TreHOB. Hapymenwe cuemieHus TI€HOB B pe3yjbTare
KPOCCHHIoBepa. XpOMOCOMHAsl TEOPHUS HACIECICTBEHHOCTH. | €HETMYeCKHE KapThl.

I'enetuka 1oia. XpOMOCOMHO@ OIIpECACIICHUE I10JIa. AyTOCOMBI N II0JIOBBIC
XPOMOCOMBEI. I'omorameTHBIE U IreTeporaMeTHbBIC OPraHU3MBI. HaCJ'IeI[OBaHI/IC
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACIECIACTBEHHAs.
Ponep cpenpl B HEHAClEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOTU(UKAMOHHOW HW3MEHUYMBOCTU. BapuanmuoHHBIA psii W BapHaLMOHHAS
kpuBas. HopMma peakuuu npusHaka. KosmuecTBeHHbIE M KAYECTBEHHBIE IPU3HAKU
U X HOpMa peakuuu. CBOHCTBa MOIM(UKAITMOHHONH N3MEHUNBOCTH

6.5

HacnenctBeHHas, WiM TEHOTUIIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHUYMBOCTb. Melo3 U 1OJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTallMoHHast ©3MEHYMBOCTh. Kitaccuukanyst MyTannii: TeHHbIC
XpOMOCOMHBIE, FeHOMHBIE. YacToTa u mpuurHbI MyTanuil. MyrareHHble (pakTopBbl.
3aKOH rOMOJIOTMYECKUX PSIOB B HACIEACTBEHHON u3MeHunBocty H.1.

Basuiiosa

6.6

I'enetuka wuyenoBeka. Kapuotunm wyenoBeka. OCHOBHBIE METOJIBI TE€HETHKHU
4eJI0BeKa: TeHCAIOTHYCCKUH, OJIU3HEIOBEIN, IUTOTC€HETUUCCKUH,
OMOXMUMHUYECKUN, MOJEeKyIsipHO-TeHeTHuYecKuil. CoOBpEeMEHHOE OIpesesieHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS dYeIOBEKa: TCHHBIS
0oJe3HH, OOJIE3HU C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE
6ome3nu. CoMaTuyeckue v reHepaTuBHbIe MyTalud. [[puHIMITBI 310pOBOTO

O6p838. KHU3HHU, TMarHOCTHUKH, HpO(I)I/IJ'IaKTI/IKI/I 1 JICUCHMS TCHETHYCCKHUX OOJIe3HEH.
Menuko-reHeTHIECKOe KOHCYJIbTUPOBAHHUC. 3HadeHUe MEIUIIUHCKON T€HETUKH B
MpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IPOLECC. 3apOXKACHHUE CEICKIUN U JOMECTUKALNA. Y YCHHUE
H.W. BaBumoBa 0 1EHTpax MPOUCXOXKICHUS U MHOT0oOpasusi KyJIbTYPHBIX
pacteHui. LleHTpBl NPOMCXOXKIEHUS AOMAIIHUX JKUBOTHBIX. CopT, mopona,
LITaMM




7.2

CoBpeMeHHbIE METOABI CeNeKIMU. MacCOBBId M WHAMBUIYAJTbHBIH OTOOPHI B
CEJICKIIMU PACTeHUH M JKUBOTHBIX. OIlEHKa 3KCTepbepa. BInu3KopojacTBEHHOE
ckpenuBanue — MHOpuauHT. Yucrtas nuHUSA. CKpEIMBAHWE YWUCTHIX JIMHUH.
I'eteposuc, nnu rubpuaHas cwia. HeponcTBeHHOE CKpeluBaHWe — ayTOPUIUHT.
Otnanénnas ruOpumm3anuss u e ycrnexw. VICKyCCTBEHHBIH MyTareHes |
MOJTyYCHUE TOJMIUIONAOB. JOCTMIKEHHUSI CEJIEKIIMM PACTEHUH, XKUBOTHBIX U
MHKPOOPTaHU3MOB

7.3

buorexHonoruss kak oTpacib NpOU3BOACTBA. ['€HHas WHKeHepus. ITarbl
co3nanusi pexomOuHanTHOW JIHK wm Tpancrennsix opranusmoB. Kierounas
umxeHepus. Kinerounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHHIA.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.
Dkojoryueckue ©  dTHYeckue  mpobmembl. MO  —  reHeTHyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

DBOTIOLMOHHASA OUOJIOTUSI

11

3BOJ’IIOI_II/IOHH35I TCOpHUA U e€ MecTo B OHOJIOTHH.

CBugerenbctBa  sBositolMd.  llameoHToNOrMUYecKre:  MOCIENOBATENbHOCTD
IIOSABJIICHUSI BHJOB B MMaJ€OHTOJIOTHIECKOM JICTONMHNCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoAacTBO U paznuuue dhayH u Gaop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKHE: CXOJCTBA U  pa3Myusi SMOPHUOHOB pa3HBIX BHUJOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pYJIHMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXAaHU3MOB HAaACJICACTBECHHOCTHM H OCHOBHBIX MeTa00INUECKUX HyTeI\/JI Y BCEX
OpPraHu3MoB

1.2

OpomonnonHas teopus Y. lapsuna. [IpeAnocIkn BOSHUKHOBEHNS JapBUHU3MA.
JIBuoKyIIIEe CUITBI SBOJIIOIMH BUIOB 0 J{apBHHY (M30BITOUHOE pa3MHOKEHUE TTPU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas Teopus 3Boonnu (CTD) U OCHOBHBIE €€ MONO0KEHHUS.

MuxkposBosmtouus. [Tonynsius kak eAMHKUIA BUAA U SBOJTIOLUU
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JBmwxynme cuibl ((pakTopbl) SBONIOLMM BHUIOB B MpuUpoje. MyTaluOHHBINA
nporecc U KOMOMHATHBHAS WM3MEHYMBOCTb. llOmyssiiMOHHBIE BOJIHBI M Apeid
reHoB. M3omsamust u murpanus. EcrecTBeHHbIH 0TOOp — HampaBistonuii Gpaxkrop
sBomonu. POpMBbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOiaeHHOCTh  OpPraHU3MOB  Kak —pe3yiapTaT 3Bomonuu. [Ipumepst
IpUcnoco0IeHnH y opraHu3MoB. ApoMop(O3bl U UAHOAJANTALIUY.

Bun u BugooOpaszoBanue. Kpurepuu Buga. OCHOBHbIE (OPMBI BH1000pa30BaHMSL:

reorpadu4ecKoe, KOJIOTHIECKOe

1.5

MaKpO3BOJ'II-OI_[I/IH. (DOpMBI 3BOJIIOUH: (bHHCTI/I‘leCKaH, JUBCPIrCHTHAas,
KOHBEPIrCHTHAA, IapaljiCiIbHasi. H606paTI/IMOCTB 3BOJIFOIIUH

Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

JonayuyHble TmpeACTaBI€HUS O 3apOKICHUU >KU3HU. HayuHble TruUnoOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: abHoreHe3 M MaHCHEpMUsa. XUMHUYECKas
3BOJIOLHUS. ODKCIEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOH 3BOJIIOLIMH.
HavanpHble »Tanel Ouosiormueckoit sBomtonuu. I'mmore3a PHK-mmpa. Tlepsoie
KJIETKHM U UX 3BOJIIOLUA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo spam u nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickast dpbl. [lameo3oiickas spa u e€ mnepuoabl: KEeMOPHUHCKHIA,
OPJIOBUKCKHI, CHUJIYPUICKUH, JIEBOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKHUHU.
Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepro/Ibl: MajJeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuka KIMMaTa M TEOJOTMYECKHX MporeccoB. OCHOBHBIE ATambl
HBOJIIOIIMUA PACTUTEIILHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH u
)KUBOTHBIX. [losIBIIE€HME, paCBET U BBIMUPAHUE TPYIIT KUBBIX OPTAHU3MOB

2.3

Cucrema OpTraHHU4Y€CKOro MHpa KaK OTpaKCHHUEC OBOJIFOIHH. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIBI OPIraHNU3MOB

2.4

OBOJIIOIUS YEJIOBEKa. AHTPOMNOJIOTHS KaK Hayka. Pa3BuTHhe npencTaBIeHHH O
MIPOUCXOXKICHNUHN YeJloBeKa. MeToibl n3yueHus antpornorenesa. CxoacTsa u




pa3ianurs ueroBeKa U IKUBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHUE YeJIOBEKa.
JBuxymre cuibl (dhakTopsl) aHTpornorenesa. HaciencrsenHnas MN3MEHYUBOCTD U
eCTeCTBeHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HH, HW3TOTOBJICHUE OPYAHI
TpyZa, MBIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAWM W BETBU JBOJIOLUU 4YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenbid, YenmoBek npsMoxoasnui, YenmoBek HeaHIepTalbCckui, YenoBek
pa3ymHblii. Haxoqku MCKOMaeMbIX OCTAHKOB, BpeMsi CYIIECTBOBAaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BPONEOUIHAS (€Bpa3uiicKast),
HETPO-aBCTpaJIOUHAS (axBaTopHaiIbHAs), MOHTOJIOUTHAS
(a3uarckoaMmepukaHckas).  YepTbl ~ IPUCIOCOOJIEHHOCTH  HpEJCTaBUTENEH
YeJOBEYECKUX pac K YCJIOBHUSAM CYILECTBOBaHUSA. ENMHCTBO ueloBeuecKux pac.
Kpuruka pacuzma

Opranu3Mbl U OKpYyXkarolas cpeaa

3.1

DKonorus Kak HayKa. 321,[[3‘11/1 U pas3ziCiibl 9KOJIOTHUH. MeToapl AKOJIOTHYECKUX

UCCIIEI0BaHUH. DKOJIOrN4ecKoe MUPOBO33peHue. Cpeabl OOMTaHUS OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Kiaccudukanus — dKOJOTHUYECKHX  (PaKTOPOB:
abuoTu4eckre, OMOTHYECKHE M AaHTPOIOTeHHble. JlelcTBUE HKOIOTMYECKUX
(hakTOpOB HA OPTraHU3MBI

3.3

AbuoTtnueckue (pakTopbl: CBET, TEMIEPATypa, BIaAXHOCTh. POTONEPHOAU3M.

HpI/ICHOCO6J'IeHI/I$I OpTraHnu3MOB K JOCHUCTBHUIO a0MOTUYECKUX (l)aKTOpOB.

buonornyeckue PUTMBI

3.4

buotnueckue (l)aKTOPBI. Buast OHMOTUYCCKUX B3aMMOJCHCTBHUI: KOHKYpPCHIUA,
XUIMHUYECCTBO, IMApPa3suTU3M, MYTyallu3dM, KOMMCHCAIN3M (HaXJ’Ie6HI/ILIeCTBO,
KBapTI/IpaHTCTBO), aMCHCaJIn3M, HeﬁTpaﬂPBM. 3HadeHue OMOTHUYECKHX
B3aUMOACUCTBUM I CYHICCTBOBAHUSA OPTraHU3MOB B ITPUPOJHBIX COO6H.I€CTB8.X

3.5

DKOJIOTHYECKUE XapaKTCPUCTUKU MOMmyJIsAuH. OcHoBHBIC IIOKa3aTcin
MomyJadanuu: 4YUCICHHOCTL, INNIOTHOCTH, POXKAACMOCTb, CMCPTHOCTb, HPHUPOCT,
MUTpanus. I[I/IHaMI/IKa YUCJIICHHOCTHU MOITYJIAINHA U ee peryisinusa

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI




4.1

Coo01ecTBO oOpranu3MoB — OuoneHno3. CTpykTypsl OHOIIEHO3a: BUI0Bas,
MPOCTPAHCTBEHHAs, Tpopuueckas (rmumieBas). Bunbl-nomuHanTel. CBs3u B
OuoLeHo3e

4.2

Dkonoruveckre cucteMbl  (d9kocucrembl). [loHstTme 00 dJKocucTeMe U

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peiyLeHThl. KpyroBopoT BEIIEeCTB U MOTOK SHEPIHU B IKOCHCTEME.
Tpoduyeckue (muimieBbie) ypOBHM d3KocucTeMbl. [lumieBble menu M CETH.
OcCHOBHBIE TIOKa3aTeNH HKOCHUCTEMBI: OnMomacca, MPOAYKIHS. DKOJOTHUECKUE
MUPAMUJIBL: IPOTYKIIUH, YUCIEHHOCTH, OoMacchl. CBONMCTBA DKOCHCTEM:

YCTOﬁqHBOCTB, CaMoOperyJsnus, pa3BuTHUcC. CYKI_ICCCI/IH

4.3

[TpuponaHbie PKOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.
AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpO03KOCHCTEMBI.

buonoruueckoe u X03SUCTBEHHOE 3HAYEHHE arpO’KOCHCTEM U YPOOIKOCHCTEM.
buopasHoobpazue kak ¢akTtop ycToiWuuBoCcTH IKocucTeM. CoxpaHeHue
OHOJIOTrUYeCKOro pa3HooOpasus Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o Ouocdepe. I'paHuibsl, coctaB U CTPYKTypa
6uocheprl. XKusoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH OHOChephl Kak
rio0anbHOM 3KocucTeMbl. JlnHamuuyeckoe paBHOBecMe M oOpaTHas CBs3b B
o6uocdepe. KpyroBopoTsl BeecTB 1 OMOT€OXUMUYECKHE ITUKIIBI DJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UenoseuectBo B Omocdepe 3emun. AHTPOINOTEHHBIE M3MEHEHHS B Omocdepe.
['moGasibHBIE HKOJTOTUYECKUE TPOOTIEMBI.

OcHoBa pauoOHAJIBHOI'O YIIpaBJICHUA NpUpPpOAHBIMHU  peCypCaMUu n Hx
HCIIOJIBb30BaHUC. I[OCTI/I)I(CHI/ISI OMOJIOTUHU U OXpaHa IpHUpOabI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA




METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETH

NHTEPHET






