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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mnporpamMmbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY MJI ONpPEIEICHUS
NOAX0/0B K (OPMHPOBAHUIO cojAepkaHHMs yuyeOHoro mpeamera «buonorus» cocraBuiIn:
koHnenryaibHble monoxkeHus DPIOC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COJEp KaHMs,
pe3yabTaToB 00y4YeHUS U TPEOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TIOJ0XKEHUS 00 00IIHX
HEeNSIX U NPUHLHKIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro 0OIIero
oOpa3oBanusi B Poccuiickoii ®enepanuu, a Takke MOJIOXKEHUs O crenudpuke Ouonoruu, e
3HaYEHUH B IO3HAHUHU >KUBOM MPUPOJIBI U 0OECTIEYeHNH CYLIECTBOBAHUS YEIOBEYECKOr0 O0IIECTBA.
CornacHo Ha3BaHHBIM ITOJIOXKEHUSM, ONPEIeNICHBl OCHOBHBIE ()YHKIIMU MIPOTPaAMMBbI 0 OMOJIOTUU U
€€ CTpyKTypa.

[Iporpamma mo Ouonornu Ha€T MpeAcTaBIeHUE O IENsIX, 00 oOIIel crpareruu oO0ydeHwus,
BOCIHUTAHUS U Pa3BUTHS 00ydaloOlIUXCsl CpecTBaMH yueOHoro npeamera «buonorus», onpenenser
00s13aTeNIbHOE TIPEMETHOE COAEPIKaHUE, €ro CTPYKTYpY, pacupeiiefieHHe MO pasliesiaM M TeMaM,
PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUEHHUsI yUeOHOro MaTepuana ¢ yuéToM MEeXIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa3oBaTeIbHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaronuxcs.

B nporpamme 1o 6MoI0ruy Tak)Ke YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JINYHOCTHBIM,
METanpeMETHBIM U TMpPEIMETHBIM pe3ysibTaraM 00y4YeHHs B (OPMUPOBAHMM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHON  JEATENbHOCTH/yUYeOHbIX JCUCTBUI  OOyYalomIMXCS IO OCBOCHHIO
coJiepaHusl OMOJIOTMYECKOT0 00pa30BaHMUs.

B mporpamme mo Ouosormu (10-11 kmaccel, 0a30BbIii ypOBEHb) pealM30BaH NPHHLIUI
IIPEEMCTBEHHOCTH B M3y4eHUM Ouosiornu, Onarofaps dYeMy B HeH IpocMaTpuBaeTrcs
HaNpaBICHHOCTh HAa pPa3BUTUE 3HAHUH, CBA3AHHBIX C (OPMHUPOBAHUEM €ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OpHUEHTAlUil  JIMYHOCTHU,  HKOJOTMYECKOTO  MBILIUICHHUS,
IpEeCTaBICHUN O 370POBOM 00pa3e KU3HU U OEpEKHBIM OTHOIICHUEM K OKPY’KaIOIIeH MPUPOTHON
cpene. [loaTomy Hapsay ¢ M3ydyeHHeM OOIIEOMOTOTHYECKUX TECOPUH, a TaK)KE 3HAHWH O CTPOCHHUH
KHUBBIX CHCTEM pA3HOTO0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOLECCOB B
nporpaMMe MO OWOJOTMHM YAENEeHO BHHMAaHUE MWCIOIb30BAHUIO TMONYYEHHBIX 3HAHUM B
NOBCEHEBHOM KM3HM JJs pELIeHUs NPUKIATHBIX 3a7ad, B TOM 4HCJe: NPOPHIAKTUKU
HACJIECTBEHHBIX  3a00JIeBaHUN  4YeJIOBEeKa,  MEAMKO-TeHETHUYECKOTO  KOHCYJIbTUPOBAHUSA,
00OCHOBaHMS 3KOJOTMYECKH I1eIeCOO0Pa3HOro MOBEICHHS B OKPY)KAIOLIEH HpPUPOAHOHN cpene,
aHa/lM3a BIUSHUA XO3AMCTBEHHON [EATENbHOCTH 4YeJNOBEKa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHWE BHUMAHHS K TPHUKIATHON HalpaBIEHHOCTH Y4eOHOTro
npenmMera «buonorus» MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECIEeUeHUsl YCIOBUN ISl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a]1a4 IIKOJIBHOTO OMOJOrMYECKOro 0O0pa3oBaHMs, KOTOpas MpeAroyaraet
dopmupoBaHre y oOydYalOIIUXCS CHOCOOHOCTH aJalTUPOBATbCd K W3MEHEHUSM JHHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHHMsS 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (opMHpOBaHHE Yy OOYyYalOMIMXCS MPEICTaBICHUM O HAy4yHOH KapTUHE MHpa,
pacimupsieT u 00001IaeT 3HaHU O KUBOW MPUPOJE, €€ OTIUUYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil M SBOJIIOLUUHU, CO374aT YCIOBHUA JUIA: IIO3HAHMA 3aKOHOB JKUBOM TPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 37I0pOBOTO M 0Oe30macHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, IGHHOCTHOTO OTHOLICHUS K KHBOM MPUPOJIE U YEIIOBEKY.

Bbonbiioe 3HaueHre OMONIOTHS UMEET TakKe JUIsl PeIIeHUs] BOCIUTATENbHBIX U Pa3BUBAIOLINX
3aJad CcpegHero oOmero oOpa3oBaHUS, COIHMANU3alMK oOydaromuxcs. M3yuenwe Ouosnoruu
o0ecrieunBaeT ycCioOBUA s (POPMHUPOBAHUS HHTEIUIEKTYyalbHBIX, KOMMYHHMKAI[MOHHBIX H
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KyJIbTYphI, CIOCOOCTBYET MHTETPALUU OMOIOTHYECKIX
3HaHUU C TPENCTaBICHUSIMHU U3 JAPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTU, (PU3UKHU, XUMUU U
reorpagun. HasBaHHbIe TOJIOKEHUS O TMpenHa3HauYeHUM YydeOHoro mnpenmera «buomorus»



COCTaBUJIM OCHOBY JJIsl ONpeZeNieHUs] MOIX00B K 0TOOpY M CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS,
MPEJICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Ot6op comepxanus ydeOHOro mpeamera «buonorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIBTypOCOOOpPa3HOTO MOJX0Aa, B COOTBETCTBHUU C KOTOPHIM OOYYarOMIMECS OJIKHBI
OCBOUTH 3HAHWSA W YMEHHUA, 3HAYMMble A (HOpMUPOBaHMS OOILEH KyJIbTYpbI, OMpPEIEISIONINe
aJICKBAaTHOE TIOBEJCHHE UYEJIOBEKa B OKPYXAIOIIeW NPUPOJHONW cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHON JKM3HU M TMPAKTHUYECKOW nesTeabHOoCTH. Ocob00e MECTO B ATOW CHCTEME 3HAHHM
3aHUMAIOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CIyKAaT OCHOBOH Utsi (hOPMUPOBAHMSI TIPEICTABICHHIA
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTUHE MHpa M IIEHHOCTHBIX OpPUEHTALMIX JUYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIMHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CTpyKkTypupOBaHUE coOjepXaHUs Y4yeOHOro wmarepuana B TMporpaMMme M0 OuoNoruu
OCYIIECTBIICHO C Y4Y&TOM MPHOPUTETHOTO 3HAYCHHS 3HAHHWA 00 OTIMYUTEITHHBIX OCOOCHHOCTSIX
YKUBOM TPUPOJIBL, O €€ YPOBHEBOM OpraHM3allly U 3BOIIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHoro npeameTa « BHOJIOTHs BBIIEICHBI CIEIYIONINE CoAepKaTelbHbIe INHUU: «bruonorus xak
Hayka. Meroabl HayyHOro mo3HaHus», «Kierka kak Ouonormyeckas cucrema», «OpraHusm Kak
Ounonoruveckasi cuctema», «CucreMa 1 MHOTOOOpa3re OPraHHUECKOTO MHUPay, « IBOIIOLHUS KHUBOU
IPUPOJABD, « DKOCUCTEMBI U MIPUCYLITUE UM 3aKOHOMEPHOCTH.

Lenr wu3ydeHnus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JaromuMuUCs 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra U NpUoOpEeTeHNEe YMEHH UCIIOIb30BATh 3TU 3HAHUS JUISl TPAMOTHBIX JACHCTBHUIA B OTHOIICHUHN
00BEKTOB )KMBOW IPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenne uenw wusydeHus ydeOHoro mnpenmera «buornorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs pelieHrneM CIIEeIYIOIUX 3a1au:

OCBOEHHE O0YYaIOIUMUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPUSIX, YUCHHIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUIIaX, CIyKalIMX OCHOBOU /711 GOpMUPOBAHMS IPEICTaBICHUN
0 €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O METOJAaX HAy4YHOTO MO3HAHUS, CTPOSHUHU, MHOTOOOpa3HH
U OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3allMd, BBIJAIOLIUXCS OTKPBITUSAX H
COBPEMEHHBIX UCCIICJIOBAHMIX B OMOJIOTHH;

dopMupoBaHue y oOyyarolUXcs MO3HABATENbHBIX, HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTHMU HAYYHBIX B3TJISOB,
ueH U MOJIX00B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJICHUE Yy 00YYaromuXxcs o0mIiel KyIbTypbl, QYHKIIMOHATBHONH TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHATH W OLIEHWBAThH SIBJICHHUS OKPY’KAIOLIEro MHUpa KUBOW MPUPOABI HA OCHOBAHHUU
3HAHWI U OTIBITA, MOJIYICHHBIX IPU U3YYCHUH OMOJIOTUH;

dbopmupoBaHHe y OOYyYalOIUXCAd YMEHUH WLIIIOCTPUPOBATh 3HAYeHHUE OMOJIOTHYECKUX
3HAHMA B TPAKTUYECKOW JEATEIHHOCTH UYEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEXKJAEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM KHBOW MPHUPOJIBI,
HEO0OXOUMOCTH OEepeKHOr0 OTHOIICHUS K HEW, COOJIIOIEHUs ATHUYECKUX HOPM IMpHU MPOBEACHUU
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HAHHE LEHHOCTH OHMOJOTMYECKMX 3HAHUW Ui TOBBIIICHUS YPOBHS 3KOJIOTUYECKOU
KyJbTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHUH B MOBCEIHEBHON >KU3HHM [JISl OLIEHKU
MOCNIEACTBUIA CBOCH JESITENTPHOCTH TIO OTHONICHUIO K OKpYXKalolled cpeae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep PO HIIaKTHKH 3a00I€BaHU.

B cucreme cpennero obmero obpazoBanust «buonorusy, nzydaemas Ha 6a30BOM YpOBHE,
ABNIseTCS 00sA3aTeNbHBIM Y4YEOHBIM NPEIMETOM, BXOIALIMM B COCTaB MPEIMETHON 00JacTu
«EcTecTBeHHO-HAYUYHBIC IPEAMETHIY.

Jlnst u3ydenusi OMoIOruM Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEero 0Opa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezelnto).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBs3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMHU W JIPYTHMHU
€CTECTBCHHBIMU HaykKamu, (uiocoueit, ITHUKOH, ICTETUKOW M mpaBoM. Pomb Owuonoruu B
(dbopMHpPOBaHNN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMONIOTHYECKUX HAYK.

MeToapl MO3HaHUS KUBOW MPUPOIBI (HAOIIOAEHHUE, SKCIEPUMEHT, ONMHMCAHUE, W3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHWe pa3aUYHBIX METOJOB TIPH H3YUYCHUHU
OMOJIOTUYECKIX O0OBEKTOBY.

Tema 2. JKuBble cucTEMBbI 1 UX OPraHU3aI U,

JXKussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouojaoruu. OTIn4ne KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OmocucteM W UX pasHooOpaswe. YpOBHM OpraHM3allid  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU ), OMOC(hEPHBIH.
JdemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKU JKU3HU», «YPOBHM OpTraHU3AIMH HKUBOKH
PUPOIBD.

Oo6opynoBanue: moaens Monekybl JJHK.

Tema 3. XuMH4eCKHil COCTaB M CTPOECHHUE KJIETKH.

XUMHAYECKUNA COCTAB KJIETKH. XUMUYECKUE BJIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOAJIEMEHTBHI.
Boga u MuHepasibHbIE BEILIECTBA.

@OyHKUIMHU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lonaepkanue ocMOTHYECKOro OaaHca.

benku. CoctaB u cTpoeHne OeKOB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HezameHnmbie n
3aMEHUMBIC AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIN COCTaB. YPOBHH CTPYKTYpBI OCITKOBOW MOJIEKYJIBI
(mepBUYHasl, BTOPUYHAs, TPETUYHAS W YETBEPTUYHASI CTPYKTypa). XUMHUUYECKHE CBOMCTBA OEIKOB.
Buonornyeckue pyHKIMN OETKOB.

®depmeHThl — Ouonormdeckue katanu3atopbl. CTpoeHue QepMeHTa: aKTHBHBIM IIEHTD,
cyoctparHas  crneuu¢uunoctb.  Kodepmentsl.  Burtamunbsl.  Omimumst  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTalIn3aTOpOB.

VYrneBoasl: MOHOcaxapusl (TJIIOKO3a, prbo3a M JAe30Kcupubo3a), Aucaxapuabl (caxaposa,
JAaKTO3a) W TMojucaxapunbl (Kpaxmai, TJIHWKOTeH, IeJUToo3a). buomorndeckue QyHKIUN
YTJIEBOJIOB.

Jlumuaer:  Tpurmuuepuasl,  Gocdomunuabl, crepounsl. ['mapoduabHO-TUAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkunmu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JIMIHUIOB Kak
HMCTOYHHMKOB YHEPTUU.

Hyxneunossie xucnotel: JJTHK u PHK. Hykneotnael — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu JJHK. Ctpoenne u pynkmuun PHK. Bugsr PHK. AT®: ctpoenue u GyHKImM.

HuTonorus — Hayka o kietke. Kiierounas teopusi — npuMep B3aMMOACHCTBHS Hieil 1 (pakToB
B Hay4YHOM ITIO3HAHUU. METO bl U3yUEHHUSI KIETKU.

Knerka kak nenocTHas >kuBas cucrema. OOImue MpHU3HAKH KIETOK: 3aMKHYTas Hapy)KHas
MeMOpana, monekyasl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oernka.



Tunel KJIETOK: JyKapuoTHueckas U mpokapuoTudeckas. (OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KieTku. Knerouynas crenka Oakrtepuil. CTpoeHHE SyKapHOTUYECKOW KIIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIIETOYHAsi CTEHKA, TJIMKOKAIUKC, WX (QYHKIUU.
[Inazmarnueckass memOpana, e€ cBoiictBa W (QyHkiuu. Ilurommasma w e€ opraHOWIBI.
OnnomeMOpannbie opranouasl kietku: JIIC, anmapar I'ombmxu, nusocomsl. [TomyaBTOHOMHBIE
OpraHoubl KIETKU: MUTOXOHApPUH, TiacTusl. [Ipoucxoxkaenrne MUTOXOHAPUN W miaacTul. Bumsl
wiactug. HemeMOpaHHBIE OpPTraHOWABI KJICTKU: PHUOOCOMBI, KIETOUYHBIA LEHTpP, IEHTPUOIH,
PECHUYKH, KIyTUKUA. OYHKIIMHA OpraHOW0B KJIETKH. BriroueHus.

SAnpo — perynaropHbii neHTp kieTku. CTpoeHue sapa: sjaepHas 000J0YKa, Kapuolia3zMma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Moptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Muarpammsl:  «PacmpeneneHue  XMMHMYECKMX — JIEMEHTOB B HEXHMBOM  IIPUPOIE»,
«Pacnipenenenue XuMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIE».

Tabmuner u cxembl: «[leprogudeckass Ta0nWIa XUMHUYECKHX SJIEMEHTOB», «CTpocHHe
MoOJIeKyJbl BOAb, «bruocuntes Oenka», «CTpoeHne Mojekynbl Oenka», «CTpoeHue (QpepMeHTay,
«Hyxknennossle kucnotel. JJHK», «Crpoenne Mmonekynsl AT®D», «CTpoeHHE 3yKapHOTHYECKOU
KIeTKW», «CTpO€HHE KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIETKN», «CTpOEHUE siApa KIETKI», « Y TIEBOIABDY, «JIUMUIbD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyAOBaHHE Jisi IPOBEACHHUS HAOIOJACHHM,
U3MEpPEHUH, DKCIEPUMEHTOB, MUKPOMpENapaThl PACTUTEIbHBIX, JKUBOTHBIX U OaKTepUATBHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopnass pabora Ne 1. «/3ydeHwe KaTaqTuTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMIJIA3bl WIIA KaTaaas3bl).

JlaGopaTtopnast pabota Ne 2. «M3yueHue cTpoeHUs KIETOK paCTeHUM, )KUBOTHBIX U OaKTEPHi
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U X OMUCAHUEY.

Tema 4. ’KuznenesareJLHOCTDh KJIETKH.

OOMeH BelecTB, WM MeTaboIu3M. ACCUMUIIALHS (TJIACTUYCCKUNA OOMEH) U JUCCUMUIISAIINS
(oHEepreTU4ecKuii OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca Meradonm3ma. Ponbs 3akoHOB
COXpPaHEHHUS BEIIECTB M SHEPTUU B TOHUMAHUU MeTaboIM3Ma.

Tunbel oOmMeHa BemiecTB: aBTOTpPO(dHBIM U rereporpodHbiii. Poms depmeHTOB B oOMEHe
BEIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunre3. CseroBas W TemHOBas (¢a3pl (GorocuHTe3a. Peaknmmum QorocuHTE3A.
DddextuBHOCTh (hoTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a AJIS KU3HHM Ha 3emiie. BiusHue ycioBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3HpYIoHe OakTepuu. 3HAue€HHWE XEMOCHUHTEe3a sl JKU3HH Ha
3emuie.

DHepreTudyeckuii 0OMeH B KIIeTKe. Paciernienne BeecTs, BhIICTICHHE U aKKYMYJIUPOBAHHE
SHEPTHM B KJETKE. OTambl JHEpreTudeckoro oOmeHa. [nmkonu3. bpoxkeHue u ero BHIBL
Kucnopognoe okwuciaenue, wWid KIETOYHOEe abixaHue. OkKuciauTenbHoe (GochopuiIrpoBaHUeE.
D¢ hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuyHoro cunte3a. [enermueckas wuHpopmauus u JHK. Peanmuzanums
TeHETUYECKON HMH(pOpManuu B KiIETKe. ['€HEeTHYEeCKHMW KOJ W €ro CBOWCTBA. TpaHCKpUIIHS —
matpuunblii cunte3 PHK. Tpancmsumsa — OuocunTte3 Oenka. Dtambl TpaHcusauuu. Komupoanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexknerounsie ¢popmbl sxu3HHM — BUpYChl. Mcropust otkpsiTus BupycoB (/. V. MBanoBckwuii).
OCoOCHHOCTH CTpOEHUS W KU3HEHHOTO IMKJIa BHUpPYcOB. bakrtepmodaru. bome3nm pacteHuid,



JKUBOTHBIX W 4YeJIOBEKa, BBI3bIBaEMbIC BHpycamMu. Bupyc mmmyHonedunmra yenoeka (BUY) —
Bo30yautens CIIMJla. OOparnHas TpaHCKpHUILMs, peBepTaza M UHTerpasa. Ilpoduiaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUM.

JdemMoncTpanuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: « Tunsl mutanusy», «Metadonusmy», « MUTOXOHIPUS», « IHEPTETHICCKUIA
obmen», «Xiopormnacty, «Porocunresd», «Ctpoenne JIHK», «Ctpoenne m QpyHKIIMOHUPOBAHHUE
reHa», «Cunre3 Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarun», «CtpoeHue u
ku3HeHHBIH K Bupyca CIT1/la, 6akrepuodaray, «Permmukamms JTHK».

Ob6opynoBanue: Monenu-anmaukanun «Ynasoeane JHK u tpanckpunums», «buocuntes
oenkay, «CTpoeHue KIeTKu», Mmoaensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHE M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounplii 1MWK, WM >KU3HEHHBIM LMK KieTku. MHTepdaza m mutos. Ilporeccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakums matpuunoro cunteda JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuoOTUN. JIUTJIOMIHBIA M TaIUIOWJAHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. L{UToNOrHMYEcKHe OCHOBBI Pa3MHOKECHUS W WHAMBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — Muto3. Ctaauu muto3a. [Ipoieccsl, mpoucxoasiyue Ha pa3HbIX CTAIUAX
MHUTO3a. BHOTOrHYecKHii CMBICT MUTO3A.

[IporpamMmmupyemas rubens KIETKH — alonTo3.

@®opMbl pa3MHOXKEHUSI OPraHU3MOB: OECIoioe U MosioBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JiefieHHe HaJBOe, IMOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETETaTUBHOE
pa3mHoxeHHe. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €10 3HAYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0rO.

Meiio3. Cramuu wmenosa. Ilpoueccel, nmpoucxopsume Ha craausx wmenosa. [loBegenue
xpoMocoM B meio3e. Kpoccunrosep. buonornueckuii cMbicn 1 3HaueHUE MeH03a.

["amerorenes — mporecc oOpa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlojoBbIe >Kene3bl:
CEMECHHHUKM U suyHUKUA. OOpa3oBaHWE W pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30WuI,
SUICKIIETKA) — clepMaroreHe3 W oBoreHe3. (OCOOGHHOCTH CTPOCHMsI  SIHIEKIECTOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayansHOE pa3BuTHE (OHTOTeHE3). DOMOPHOHAIIBHOE pa3BUTHE (IMOpHOTEHE3). DTalbl
AMOPUOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJsIvs, OPraHOTCHE3.
[ToctamOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PA3BUTHA: MPSAMOE, HEMpPsIMOe
(TmumHOYHOE). BnusiHue cpembl HAa pPa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3HIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOre€He3 LIBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHM, CTaIuH
pa3BUTHA.

JdemMoncTpanuu:

Tabmumpl 1 cxembl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J[BOWHOE OIUIOJOTBOpEHHE Yy
I[BETKOBBIX pacTeHU», «BereraTuBHOE pa3zMHOXEHHE pacTeHUi», «JleleHue KIeTku OakTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHne XpomMocoMbl», «Kierounelil nukiy, «Permukanus
JHK», «Muto3», «Melo3», «IIpsimoe n HeEnpsAMoe pa3BuTHe», «I'aMeToreHes y MiIeKONUTAOIUX U
4yenoBekay, « OCHOBHBIE CTaJAMN OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKporpenapatsl «CHepMaTo30HuIbl  MIIEKOMHTAIOIIETOY,
«SlinexneTka MIIEKOUTAOIIEro», «KapuoknHes B KIE€TKaxX KOpEIIKa JIyKay», MarHUTHas MOJEb-
anmuukarnys «Jlenenue xinerku», monens JJHK, Mmonens meradazHoii XpoMOCOMBL.

JlaGopaTopHble U MpaKkTH4YecKre padoThi:

Jlaboparopuas padora Ne 3. «HabmrogeHre MUTO3a B KIIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparoprass pabora Ne 4. «M3yueHue CTPOCHHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.



Tema 6. HaciieqcTBeHHOCTh M H3MEHYHBOCTH OPTaHU3MOB.

IIpenmer w 3amaum reHetuku. Mceropus pa3BuTuUs TEHETUKU. Ponp nurTonoruu u
SMOpPHOJIOTHH B CTAaHOBJICHUU T€HETUKU. Bkiaa poccuilckux u 3apyOeKHBIX YUYEHBIX B pa3BUTHE
TeHETUKU. MeToApl TeHeTHKU (THUOPHUIONOTUYECKUHM, ITUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T'€HETUYECKHE MOHATHs. ['eHeTHueckas CUMBOJIMKA, HCIOJIb3yeMasi B
CXeMax CKpeIUBaHUMN.

3aKOHOMEPHOCTH  HACJIEJOBaHMS  MPU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKoH eInHooOpa3us TMOpuIoB nepBoro nokojenus. [IpaBuio
JIOMUHUPOBaHUS. 3aKOH pacIIEIUIEHUs] IPU3HAKoB. [ unore3a ynctorsl ramer. [lonHoe n HenosHOE
JIOMUHUPOBAHUE.

JurubpunHoe  cKpellMBaHHWE. 3aKOH  HE3aBUCUMOrO  HACJIEZIOBaHHS  MPU3HAKOB.
[{uToreHeTu4eckre OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUSA. AHATM3UPYIOIIEe CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIa OCOOH.

CueruienHoe HacienoBaHue mpus3HakoB. Pabora T. Moprana 10  CLEIUIGHHOMY
HacJe10BaHUI0 TeHOB. HapyIieHue clenienns TeHOB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetuka mosa. XpoMOCOMHOE OIpeNeNieHHe Mojia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble 1 reTeporaMeTHbie opranu3Mbsl. HacienoBanue npu3HakoB, CHEIIIICHHBIX C MTOJIOM.

N3meHunBOCTh. BUbl N3MEHUMBOCTH: HEHACIIEACTBEHHAs] U HAcleACTBEeHHasA. Ponb cpeasl B
HEHACJECICTBEHHONM  HM3MEHYMBOCTH. XapaKTEPUCTUKA  MOAU(UKAIMOHHOW  HM3MEHYHMBOCTH.
Bapuanuonsslii pan v BapuanmoHHas kpuBas. Hopma peakumu npusHaka. KoyimdecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peakuuu. CBoHCTBAa MOAN(PUKANIMOHHONW W3MEHYMBOCTH.

HacnenctBenHasi, Wiy TEeHOTHNHMYECKas, M3MEHYMBOCTb. KoMOMHATHBHAas W3MEHUYUBOCTD.
Meiio3 W TOJOBOH TPOIECC — OCHOBA KOMOWHATHBHONW W3MEHYMBOCTU. MyTallmoHHAS
U3MeHYUBOCTh. Kitaccudukanus MyTanuili: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTra u
OpUYMHBL MyTanuii. MyTareHHble (aKTOpbl. 3aKOH TOMOJOTHYECKUX PSIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI TE€HETHUKH 4YEJIOBEKa:
TeHEAIOTUYECKUH,  ONM3HEINOBBIN, I[MTOTCHETUYECKUH, OMOXUMHUYECKHH,  MOJIEKYISIPHO-
reHeTudecknuid. COBPEMEHHOE OIpENECIeHUE TEeHOTHIIA: TOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKWE, B TOM uucie ¢ mnomombsto [II[P-amanuza. HacneactBennbie 3a0o0sieBaHUS
yesioBeKa: reHHbIe 00J1e3HU, O0JIE3HU C HACJIEICTBEHHOM MpeapacnoioKeHHOCThIO, XPOMOCOMHBIE
Oone3nu. Comaruueckue U TeHepaTuBHbIE MyTanuu. CTBOJNIOBBIC KJIETKH. [IpHHIMIBI 370pOBOTO
o0Opa3a HU3HU, JUArHOCTUKH, NPOQMIAKTHUKUA U JICUEHUS TeHeTHYecKux Oome3ned. Meauko-
FEHETUYECKOE KOHCYJIbTHUPOBAHUE. 3HAUYCHHE MEIUIMHCKON TEHETUKHM B MPEAOTBpPALICHUU U
JICUEHUHU TeHETHYEeCKUX 3a00JIeBaHU YeTIOBeKa.

JdemMoncTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxor, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmunpl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHWE U €ro IMTOrCHETUYecKass OCHOBA,
«3aKoH pacIIeIUICHHs ¥ €r0 IUTOTEHETUYECKasi OCHOBaY», «3aKOH YHCTOTHI raMeT, «luruopuaHoe
ckpemuBanue», «lluromornueckue OCHOBBI ~ AUTHOPUIHOTO  CKpelIuBaHUs»,  «Meiosy,
«B3anMoIeliCTBUE aJJIENbHBIX I'€HOBY, «I €HETUYECKUE KAPTHl PACTEHUM, KUBOTHBIX U YEIOBEKAY,
«l'enernka mosia», «3aKOHOMEPHOCTH HACIENOBaHUSA, CLEIJIEHHOTO ¢ nojiom», «Kapuorumsl
YelioBeKa W KUBOTHBIX», «Bumbl wu3MeHumBocT», «MoaudukanumoHHas W3MEHYHUBOCTDY,
«HacnenoBanue pesyc-dakropa», «['eHeTnka rpynn KpoBuy», «MyTallmoHHas HU3MEHUYHUBOCTbY.

O6opynoBanue: MoAenu-anmikanuu «MoHOruOpugHOEe CKpemmuBaHue», «HemnomHoe
JOMHUHHUpOBaHHE», «JlurubpuaHoe ckpemuBanuey», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpozodunay (Hopma, mytanuu (GopMbl KpPbUILEB U OKPACKH Teia), repOapuii
«I"opox MoCeBHONY.



JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGopatopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U TUTUOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOITPENapaTaxy.

JlaGopatopHasi pabota Ne 6. «M3yueHne MOIU(PHUKAIMOHHON HM3MEHYMBOCTH, IOCTPOCHHUE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOW KPUBOW.

JlaGopatopnass pabora Ne 7. «AHanmu3 MyTamuili y JApo30¢miIbl  Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocTaBlieHHE U aHATIN3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U Npolecc. 3apoKIEHUE CEIeKIUU U JomecTukanus. Yuyenue H. U.
BaBuioBa 0 1eHTpax TMPOUCXOXKIEHUS U MHOrooOpa3usi KyJbTypHbIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHBIE METONBI CEJICKIIMU. MacCOoBBIi W WHIUBUIYAIbHBIA OTOOPHI B CEJICKIIUU
pacteHuil u *uBOTHBIX. OlLieHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpeIlMBaHUE — MHOPUIMHT.
UYucras nuHusa. CkpenuBaHue YMCTHIX JIMHKUK. ['erepo3uc, nnu rubpunHas cuia. HepoactBenHoe
CKpelBanue — ayTopuauar. OtnanénHas rudpuansanus u e€ ycrnexu. VIcKyccTBeHHBIH MyTareHes
Y TIOJIyYEHHUE TOJUIIONI0B. JIOCTHKEHHUSI CENEKIINN PACTEHHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak oOTpaciab MPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTanbl CO3AAHMS
pekomOunantHorr JIHK wu Tpancrennsix opranu3moB. Kierounas wumxkeHepus. Kierounsie
KyJbTYpbl. MHUKpPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHMH. KiOHMpOBaHKE BBICOKONPOAYKTHBHBIX
CEIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H dTHYeckue mnpodnems. MO -
TeHETUYECKU MOJIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Hoprpetsi: H. K. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®. 1BaHOB.

Tabmunpl 1 cxembl: Kapta «LIeHTpBl TPOMCXOXKIEHHUS M MHOr000paszusi KyJIbTYPHBIX
pactenuit», «llopoasl TOMalmHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpunnzamus», «Paborer akamemmka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ouotexHomorun», «KierouHnele KynbTypbl U KIOHUpOBaHHE», «KOHCTpyupoBaHHE U TEpeHOC
TE€HOB, XPOMOCOM).

ObopynoBaHue: MyJISHKM IUIOJIOB M KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABl M JIOCTHIKEHHUS CEJIEKIIMM PAacTeHHM W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA yYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBorOLIHOHHAA OMOJIOTHS.

[Ipennocelaky BOZHUKHOBEHUS HBOJIIOLIMOHHON TEOPUH. DBOJIOLMOHHASL TEOpUs U €€ MECTO
B Ouosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTUX HAYK.

CunerenscTBa 3Bosonnu. [laneoHTonornyeckue: nNocie 0BaTeIbHOCTh OSBICHUS BUIOB B
MAJICOHTOJIOTHYECKON JieTonHCcH, iepexoanbie Gpopmbl. buoreorpaduyeckue: cXoICTBO U pa3anyune
¢ayH u prop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA W pPAa3IMuus SMOpPHUOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOIMYHbIE, PYIUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0O0JIMUECKUX MyTeH Y BCEX OPraHH3MOB.

OpomouronHass teopusi Y. JlapBuna. Ilpeamnochliku BO3HHMKHOBEHUS JapBHUHU3MA.
JIBIOKyIIIE CHUITBI SBOJIIOIUH BUIOB 10 JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITPH OIPAaHUYCHHOCTH
pecypcoB, HeonpeneaEéHHas U3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).



Cunrerndeckast Teopus 3Bostonuu (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBuxyue cuibl (akTopbl) SBOJIONMM BHIOB B Mpupoje. MyTallMOHHBIM Mpolecc M
KOMOWHATUBHAsI U3MEHUYMBOCTD. [1ONMy ISAIIMOHHBIE BOJIHBI U Apeii] reHoB. M30msmust 1 MUrpanusi.

EctecTBenHbIit 0TOOp — HampaBistomuid GakTop Bomrorud. POpMBI €CTECTBEHHOTO 0TOOpA.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3Bomouuu. [Ipumepsl npucnocobieHunit y
OpraHu3MoB. ApoMOpP(O3bl U UAN0AAATITALIUH.

Bun wu Bumoo6OpasoBanue. Kpurepum Buzma. OcHOBHbIE (OpPMBI BHI000pa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MakposBomrorus.  Dopmbl  dBONIOLMU:  (pUTETHYECKAs, JUBEPreHTHas, KOHBEPIEHTHAs,
napasuienpHas. HeoOpaTuMoCTh 3BOTIOIHH.

[IpoucxoxaeHue oT HecHeMAIN3UPOBaHHBIX MpeakoB. IIporpeccupyromas crennan3anus.
AnanTtuBHas paguanusi.

JdemMoncTpanuu:

IToptpetsr: K. Jlunnen, K. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepios.

Tabmuipl 1 cxeMbl: «Pa3BuTHEe OpraHMYecKoro Mupa Ha 3emiie, «3apobIIi MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl O0pbOBI 3a CyliecTBOBaHHE», «EcTecTBeHHBIH 0TOODY,
«MHoroo0Opa3zue copToB pacTeHui», «MHorooOpasue TMOpoa >KUBOTHBIX», «llomymsumy,
«MyTarmoHHass U3MEHYMBOCTE», «ApoMopdosby, «Mmunoamanrtamumny, «OOIIas aereHeparus»,
«JIBmxymue cuitbl 3Bosonuny, «Kapra-cxema mapmpyta mytemectBust Y. Jlapsunay», «boprba 3a
cyuiectBoBaHue», «lIpucmocoOiieHHOCTh OpraHu3sMoBy», «leorpaduyeckoe BHI000pa30BAHUE,
«IKoNornuecKoe BuA000pa3oBaHUE.

Ob6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKpPAcKd, HAOOp IIOIOB U
cemsiH, Koyekuus «lIpuMepsl 3allUTHBIX MPUCTIOCOOTIEHUM Yy KUBOTHBIX», MOJenb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MozeNb «CTpOeHHE TOJI0OBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduyeckas kapta Mupa, KoJuleKIus «PopMbl COXPAaHHOCTH UCKOMAEMbIX dKHUBOTHBIX
U pacreHui», Mozenb ammmkanus «llepekpéct xpomocom», BiiaxkHble mpenaparsl «Passurue
HacekoMmoroy», «Pa3BuTue msrymku», Mukponpenapar «Jlpozoduia» (Hopma, MyTanuu (GOpMBI
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGoparopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «Omnmcanwe mNPUCITIOCOOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4HbIE TPEICTABICHUSI O 3apOXKAECHUM XU3HU. HayuHble rumore3pl BO3HUKHOBEHMS
JKU3HM Ha 3emyie: aOuoreHe3 M TaHCHepMHs. XHUMHYecKas SBOJIONHsS. AOWMOTEHHBIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKON
sBotonnu. HadaneHble sTanbl Ouosornueckoi 3postonuu. ['unmoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKJIETKU. [lepBble KIETKM M HUX 3BOJIOIMAL.
@opMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pa3BuTHe xu3HM Ha 3emie 1o 3paM U nepuonaaM. Karapxeil. Apxelickas U IpOTEPO30HCKast
apel. [laneosolickas spa u e€ mepuoabl: KeMOPUHCKHM, OPJIOBUKCKUN, CHITYPHUHCKUHN, IEBOHCKUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: MajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KiIMMara W TeO0JOTMYeCKHX IporeccoB. OCHOBHBIE ATalbl 3BOJIOLMHU
PacTUTENIBHOTO U )KUBOTHOTO MHUpa. ApoMOp(o3bl y pacTeHU U )KUBOTHBIX. [losiBIIeHE, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MUpa Kak OTpa)keHHe 3BOIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.



OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOIOJOTHS Kak Hayka. Pa3BuTue TmpeacTaBlIeHUMH O
MPOUCXOKICHUH YesioBeKa. MeTo bl u3yueHust antponoreHe3a. CXoACTBa U pa3inyus YesloBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YeTIOBEKa.

JBuwxymme cunbl  (dakTopbl) aHTpororeHeza. HacnmencTBeHHass HW3MEHYHMBOCTH U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, W3TOTOBJIICHHE OPYAMH TpyJa, MBIIIJICHUE,
peub.

OcHOBHBIE CTaAMM M BETBU DBOJIOIUHM YEJOBEKa: aBCTPAIONUTEKH, YeTOBEK yMeblii,
UYenosek npaMoxondiui, Yenosek HeaHAepTanbckuil, YemoBek pazymusblil. Haxonku nuckonaemsix
OCTaTKOB, BpPEMsl CYIIECTBOBaHHUS, O0JACTh PACIPOCTPAHCHHS, 00BEM TOJOBHOTO MO3ra, o0Opas
KU3HH, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOUIHAs (EBpa3uiickas), HETpo-
aBCTPAJIOUTHAS (axBaTopHanbHas), MOHTOJIOWTHAS (a3uarcko-aMepUKaHCKas). Yeptsl
MPUCTIOCOOJIEHHOCTH MPEACTaBUTENEH YeIOBEYECKUX pac K YCIOBUSAM CyllecTBOBaHUA. EQMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

Hoptpetsr: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmumpl n cxembl: «Bo3unkHoBeHHe CONHEUHOW CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PactutenpHas kietka», <« KuBoTHas kieTtkay, «lIpokapumormueckas — KIETKay,
«CoBpeMeHHasi cUCTeMa OpraHumdyeckoro mupa», «CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOCHHUS
YelloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa IaJCOHTOJIOTHYECKUX HaXOJ0K
MPEIKOB COBPEMEHHOIO 4YeJoBeKay, «JlpeBHeilmme moam», «/peBHue mogn», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKe pachy.

O6GopynoBanue: Mymsbku  «lIpoucxoxxaenue yenoBeka» (OFOCTBI  aBCTpaJIONUTEKA,
MUTEKAHTPOMa, HeaHAEepTallblla, KPOMAHBOHIIA), CJICTKH WU HM300pKEHUS KAMEHHBIX OpPYAHiA
MEepPBOOBITHOTO 4YeNOBEeKa (KaMHH-YOMNIEpPHl, pyOuia, ckpedisia), Te€OXpOHOJOTHYecKas TalauIa,
KoJuTeKus «@OpMbI COXPAHHOCTH HCKOIMIAEMBIX )KHBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[Ipaktuyeckast padora Ne 1. «M3ydeHue MCKONMaeMbIX OCTATKOB PAaCTEHUH M JKUBOTHBIX B
KOJUTEKLIHASX).

DKCKypcusi «IBOJIIOIMS OPTaHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeIUECKU My3€eil).

Tema 3. OpranusMsbl H OKpPYKaIIAs cpeaa.

DKOJIOTHs Kak HayKa. 3aaud U pa3ieibl 9KOJOTHH. MeTOIbl SKOJIOTMYECKUX UCCIEIOBAHMIA.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIlIHAs, MOYBEHHAs,
BHYTpPUOpPTraHU3MEHHAsI.

Oxonorunueckue (akropbl. Knaccudbuxamus skojgornueckux (PakTopoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (akTOphl:  CBET,  TeMIeparypa,  BIaXHOCTb.  DoTonmepuoausM.
[TpucnocobneHnst OpraHu3MoB K JICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornuecknue puTMsl.

buotnueckue daktopsl. Buabsl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHIINS, XUIITHUIECTRO,
cumOuno3 u ero ¢opmsl. [lapazutusm, Koomepauus, MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HauyeHHWE OWOTHYECKHUX B3aUMOJICUCTBUH IS
CYIIIECTBOBAHMS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU mnonyisuuu. OCHOBHBIE TIOKa3aTeNd  MOIMYJISIIHUU:
YUCJIEHHOCTb, IUIOTHOCTb, POXKJAE€MOCTh, CMEPTHOCTb, HpPUPOCT, wMurpauus. Jlunamuka
YHUCIIEHHOCTHU MOMYJISIUY U €€ peryJsiusl.

JdemMoncTpanuu:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kKapta «lIpupognbie 30HBI 3emum», «Cpeabl OOMTAHHUS OPTraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTa  YHMCIEHHOCTH  HOIYJISILMU
uHpy3opun-Typenprny, «llumesbie nenm.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHUS.

JlaGopaTtopHnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuueckas padora Ne 2. «Iloac4€T MIIOTHOCTH MOMYJISAUA pa3HBIX BUOB PACTCHUI».

Tema 4. Coo01iecTBa M DKOJOrH4YecCKHe CHCTEMBI.

Coo01ecTBO Opranu3MoB — 6uoreH03. CTPyKTypbl OMOIIEHO3a: BUI0BAs, IPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruyeckue cucreMbl (3kocuctembl). Ilonatue o006 sKocucremMe Hu OHOTEOICHO3E.
OYHKIMOHAJIbHBIE  KOMIIOHEHTBHl ~ SKOCHUCTEMBI:  MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLIEHTHI.
KpyroBopoT BemiecTB M MOTOK JHEPrud B IKOcUcTeMe. Tpoduueckue (MHUIIEBBIE) YPOBHH
skocuctembl. [lumiessie 1ienu u cetu. OCHOBHBIE MOKa3aTeNIM 3KOCUCTEMBL: OroMacca, IPOAYKIIHSL.
DKOJIOTWYECKHE MUPAMUIBL: NPOAYKIUH, YHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTB, CAMOPETyJIsiLus, pazputue. CyKieccus.

[Ipupoanble 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMA XBOWHOIO HWIJIHU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpONIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. Y pOo3kocucTeMbl. buonornyeckoe u
XO03SIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Bbuopaznoobpaszue kak (akrop ycroWuuBocTH sKocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTro
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnazackoro o 6uocgepe. ['panuipl, coctaB u cTpykrypa 6uocgepsl. XKusoe
BeecTBO U ero PpyHkiuu. OcobeHHOCTH Onocdepsl Kak TI00aTbHON 3KOCUCTEMBI. J{nHaMudeckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopotsl BemecTB W OWOTC€OXMMHUYECKHE ITUKIBI JJIEMEHTOB (yIJiepojaa, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emum. AHTpomoreHHble u3MeHeHusi B Ouocdepe. ['mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue Npupoasl U yenoBedecTBa. CoxpaHeHne OHMOpa3HOOOpa3us Kak OCHOBA
ycroitunBoct Omocepsl. OCHOBa PallMOHATIBHOTO YIPABICHUS MPUPOJHBIMH peCypcaMu M HUX
UCIoJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPOIbI.

JdemMoncTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsbl: «[lumesbie 1enu», «buoleHo3: cocTtaB U CTPyKTypa», «IIpupomHbie
coobmectBay, «llemn mnuraHua», «Okonoruyeckas nupamuaa», «buochepa u uenoBek»,
«IJKOoCcHCTEMA IIMPOKOIMCTBEHHOIO JiEca», « IKOCUCTEMA XBOMHOIO Jiecay, «buonenos Bogoémay,
«ArporeHo3», «lIpuMepHbIe aHTPONOTE€HHBIE BO3/ICHCTBHS Ha MPUPOY», « BaxkHel e HCTOUHUKH
3arpsi3HEHUs] BO3[yXa W TPYHTOBBIX Boa», «llouBa — BakHeHImas cocTrapistomias Ouocheps»,
«®axTopsl aerpaganuu mousy, «IlapaukoBeiii 3QdekT», «DakTOpbl PaAMOAKTUBHOTO 3arps3HEHUS
ouocheprr», «OOmas crpykrypa Ouocheps», «Pacnpoctpanenue >Ku3HU B OHOchepe,
«O30HOBBIN 3kpan Omocdepr», «Kpyrosopor yriepomga B Omocdepe», «Kpyroopor azora B
IPUPOJE».

O6opynoBaHue: MOEb-aNmuInKaIus « TunuyHasie OMOIIEHO3b», TepOapuii «PacTuTenbpHbIC
coobuiecTBay, Koiekiun «buoneno3», «BpenuTenun BakHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJbTyp», TrepOapud ¥ KOJUJIEKIMU PpacTeHUM U IKUBOTHBIX, NPUHAAIEKAIIUE K Pa3HbIM
HKOJIOTHUECKUM TpymmnaMm oaHoro Bunaa, Kpacnas xuura Poccuiickoit ®@enepauuu, u300paxeHus
OXpaHsIeMbIX BUJIOB PaCTEHUH U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 BHUOJIOITMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroImyMuUCs MPOrpaMM CpeJHEro oOIIero o0pa3oBaHMs: JMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBHI

B crpykType NUYHOCTHBIX pe3yJbTaTOB OCBOCHHS mpeaMera «buoyorus» BbIIEICHBI
CJICIYIOIINE COCTABJISIONINE: OCO3HAHUE 00YUYaIOIUMHUCS POCCUNCKON IPasKIaHCKOW UICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIUU K
00y4eHHI0 OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUI JTUYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEH W MCTOPUYECKUX TPAJAMIIMIA Pa3BUTHUS OMOJOTMUYECKOTO 3HAHUS, TOTOBHOCTD
U CHOCOOHOCTh OOY4YaloIIMXCsl PYKOBOJACTBOBAaThCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICTIOBBIMH yCTAaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJIOTHYECKOTo OOpa3oBaHMs, HaTU4He
9KOJIOTMYECKOr0 IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUThH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JlnyHOCTHBIE pe3yJbTaThl OCBOCHMs TmpeaMeTa «buosorus» AOCTUTAlOTCSI B €IUHCTBE
y4eOHOM M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMH POCCUHCKHUMHU
COIIMOKYJIbTYPHBIMH, HUCTOPUYECKHUMH U JAYyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMH, MPUHSATHIMU B
oOmiecTBe MpaBWJIaMM W HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUS M CaMOpPA3BUTHUSI, PA3BUTHUS BHYTPEHHEW NO3ULMU JIMYHOCTH, MNATPUOTU3MA,
YBaXEHUSA K 3aKOHY M IPaBOMOPSAIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJICHHIO, B3aUMHOIO
YBaKECHHSI, 0EPEIKHOTO OTHOIICHHSI K KYJIBTYPHOMY HACIIEIUIO U TPAAULIASIM MHOTOHAI[MOHAIEHOTO
Hapopa Poccuiickoit @enepanun, NpUpoe U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOro mpenMera «bHoNOTHs JOKHBI OTpaXarh
TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloUIMXcs PYyKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEH
NO3HULIKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHUX yOSKICHHI,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIECTBa, PACIIUPEHHUE KU3HEHHOTO
OMBITA U OMBITA JESITEILHOCTU B MPOIECCE pean3allid OCHOBHBIX HAIpaBICHUN BOCHUTATEIHHOU
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOTr0 BOCIHUTAHUS

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKOM  mo3unuu  oOydaromierocs Kak  akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U O0Os3aHHOCTEH, YyBa)K€HHWE 3aKOHA W
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON NEATEIBHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y9eOHBIX U MO3HABATEIBHBIX 32/1a4, BHITTOTHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEAEIATH COOCTBEHHYIO MO3UIIMIO IO OTHOUICHHIO K SBJICHUSIM COBPEMEHHOM
J)KM3HHU U O0BACHATH €6;

YMEHHE yUUTHIBaTh B CBOMX JACUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aUMOACHCTBUS
JIOJIEH ¢ pa3HBIMH YOKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIUATBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYJIHHYECTBY B TMpOIECCE COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYKI€HUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKON TPakJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH nepen PonuHoM, ropaocTu 3a cBoil Kpaii, cBoto Poauny,
CBOM SI3BIK U KYJIBTYPY, IIPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;



[EHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOIbI, JOCTHKEHUIM
Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH,
NMOHWMAHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUHM 3aKOHOB WPHPONBI, B JKH3HU 4YEIIOBEKAa W
COBPEMEHHOTO OOIIECTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTh K CITYXXEHHIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEINSIM, CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMSI:

JCTETHYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOXEHHUIO B pPAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBISTH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢pusuyeckoro BocnuTanus, GopMUPOBAHUSA KYJIbTYPbI 310POBbSI U IMOIIHOHAILHOTO
0J1aronoJyyms:

MOHMMAaHUE W pean3aiys 3J0pOBOTO M 0e30macHOro odpasa >KM3HH (340pPOBOE MUTAHUE,
coONIofieHNe TUTUEHWYECKUX MpaBWJI U HOPM, COATaHCUPOBAHHBINM PEXUM 3aHATUI U OTAbIXA,
perymsipHas pu3MUYECKas aKTUBHOCTB), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIECHUS
K COOCTBEHHOMY (PHU3HUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAaHNE [IEHHOCTH TPAaBUJ WHIUBUAYATHHOTO W KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHHUS
B CUTYalUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBHA M HENPHUITHS BPEIHBIX MPUBBIYEK (yHOTpPeOJICHUS alKoroJs,
HAapKOTUKOB, KYpEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K aKTHBHOMW JIEATEIHHOCTH TEXHOJOTHYECKOW M COLMATbHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHITH TAKYIO JESTEbHOCTD;

UHTEpEC K pasnudHbIM cdepaMm MNpodecCHOHATBHOW NEATEIBHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccru 1 peaaTn30BbIBaTh COOCTBEHHBIE YKM3HECHHBIC TIIaHbI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3OBaHUIO M CaMOOOpPA30BaHMIO Ha MPOTSDKEHUHM BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K NPUPOJIe KaK MCTOYHUKY >KM3HM Ha 3emIe,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS JKOJIOTUYECKOW KyJIbTYphl: NPUOOpETEHHE ONbITa IUIAHWPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TMOCEICTBUN JJISI OKPYXKAIOIIECH CPEJIbI;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCIOIB30BaTh MPUOOpETAEMbIE TP U3yUECHUU OMOIOTHH 3HAHUS M YMEHUS TIPH
pelieHny npoOJeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOIONOIL30BaHUEM (COONIOCHNE MPABUIT
MOBEJICHUS B MIPUPO/IC, HAMIPABJIICHHBIX HA COXPaHEHUE PaBHOBECHS B SKOCHUCTEMAX, OXpaHy BUOB,
JKOCHUCTEM, Onochepsl);



AKTUBHOE HEMPUATUE ICUCTBUM, MPUHOCIUIUX BPE OKPYKAIOIIEH MPUPOJHOM Cpeae, YMEHUE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTHYECKUE TIOCIEACTBUS MPEAIPUHUMACMBIX JACHCTBUHA U
NpeA0TBpalaTh UX;

HaJIMYME Pa3BUTOrO SKOJIOTMYECKOIO MBIIUIEHUS, O3KOJOTMYECKOM KyJIbTYpBbl, OIIbITA
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIlPaBICHHOCTH, YMEHUsS PYKOBOJICTBOBATHCS HMMH B
M03HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLHMAJIBHOM MPAKTUKE, TOTOBHOCTM K YYacTHUIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO HA JAMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIBTYPBI KaK CPEJACTBAa B3aUMOJACUCTBUS
MEXAY JIOJIbMH U ITIO3HAHUS MUDAa;

NOHUMaHHE CIeHUPUKHA OHMOJIOTUM KaK HayKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHUHU
PalMOHATILHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUHM LEIOCTHOTO MPECTAaBICHUS 00 OKpYKaloulem
MHpE KaK O €IMHCTBE MPUPOBI, YEIOBEKa U OOIIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN
U peuIeHUH Mpo0eM COXpaHEeHHs PUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHMM JJSi COBPEMEHHOM IMBHIM3AIMH: OOECIICUECHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
pemaTh pecypcHble MpoOJIeMbl pa3BUTHSI YEIOBEUYECTBA, MOMCKA IyTeH BBIXOAA M3 TI00ATBHBIX
9KOJIOTHYECKHUX IpobiieM U olecreueHus: mepexona K yCTOWYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MMOJIYYEHUU OHMOJOTMYECKHX 3HAHUN B IIENSAX IMOBBILIECHUS OOIIeiH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH ()yHKIIMOHAJIbHOU
TPaMOTHOCTH 00ydJaronuxcsi, popMUpyeMoit Mpu U3y4eHUU OMOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BaTh IMOJIydaeMble 3HAHUS JUIsl aHalu3a U OOBSCHEHUS SIBICHUN
OKpPY’)KaIOIIeTO MHUpa M MPOUCXOAAUIMX B HEM HM3MEHEHUH, yMEHHE JielaTh OO0OCHOBAaHHBIC
3aKJIIOYEHUST Ha OCHOBE HAyuyHbIX (AKTOB M HMEIOIIUMXCS JaHHBIX C LEeNbl0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIsl PeleHus MpooieM
B PEAJIbHBIX )KU3HEHHBIX CUTYyalMsIX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NPOEKTHYIO H
MCCIIEIOBATEILCKYIO ACSITENILHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUH 1O OHOJOTMM B COOTBETCTBUU C IKM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI yueOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHUS  MHUPOBO33PCHUS  OOYHYAIOUIMXCS — MEKIAMCUUIUIMHAPHBIC
(MeXnpeIMeTHbIE) 00IeHayUYHble OHITHS, OTPaKAIOLIUE LIEJIOCTHOCTh HAYYHOUW KapTHHBI MUpa U
cneun(ruKy METOJOB MO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SYHEPIHUs,
SBJIEHUE, TIPOLIECC, CUCTEMA, HAYYHBIA (PaKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIieIoBaHNe, HaONI0IeHUe, M3MEpEHUE, SKCIEPUMEHT W JAPYTHX), YHHBepcalbHble y4yeOHBIE

neiictBusi  (TIO3HaBaTeNlbHBIC,  KOMMYHHUKATHBHBIC,  PETYJSTHBHBIE),  0OECHeunBaIoIne
dbopMupoBaHre (QYHKIIMOHATHHOW TPAMOTHOCTH M COIMANBLHOW KOMIETCHIIMA OOYyYaroluXcs,
CIOCOOHOCTh 00yJaroIuXxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTTHHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHHUBEpCaJIbHbIE Yy4eOHbIC JACUCTBUS B II03HABATENBHOU U
COLMAJIBHOM MPAKTHUKE.



MeranpeaqMeTHbIe pe3yJIbTaThl OCBOSHHS TPOTPaMMBI CPEAHEro o0mero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEpPCAIbHBIMH Y4eOHbIMU NMO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30BbIE JJOTHYECKHE AeiiCTBUS:

CaMOCTOSITENIbHO  ()OPMYJHPOBATh M aKTyallU3UpoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOIF30BaTh MPU OCBOCHHUM 3HAHWW MPHEMBI JIOTHYECKOTO MBIIIICHHS (aHaN3a, CHHTE3a,
CpaBHEHHMs, Kiaccupukanuu, 0O0O0OIIEHNUs), PACKPhIBaTh CMBICI OHOJIOTHYECKHX MOHITHHA
(BBLICIISITh UX XapaKTepHbIC IPU3HAKH, YCTAHABIIUBATD CBS3H C IPYTHMHU TOHSATHSIMH);

OTpeAeNATh WEeNu MACSITeTbHOCTH, 3aJaBas IMmapaMeTpbl U KPUTEPUH UX JOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

UCIIONIb30BAaTh OWOJIOTUYECKUE TOHATHS Ui OOBSCHEHHS (AKTOB U SBICHHUH KUBOM
TIPUPOIB;

CTPOUTH JIOTHUECKHUE PACCYXIACHUS (MHIYKTHBHBIC, ACITyKTUBHBIC, 0 AHAIOTHH), BHISBISTH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B PACCMATPHBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BBHIBOIBI U
3aKJTIOYCHHS,

NPUMEHSITh CXEMHO-MOJICNIbHBIE CPEICTBA Ui TIPEACTABICHUSI CYIIECTBCHHBIX CBS3eH U
OTHOIICHWN B HM3yYaeMbIX OWOJIOTMYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUUH Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh MJIAH PEUICHUS MPOOIEMBI ¢ YUYETOM aHAIHM3a UMEIOIIUXCS MAaTepHAIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTUBHI B JESITEIBHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIHTATOB IIEIISIM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH,

KOOPJAMHHUPOBATh W BBINOJHATH pPa0OTy B YCIOBUSX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIQJICTh HABBIKAMH Y4YeOHO-HCCIEIOBATEIILCKOW U TPOCKTHOW MACSITENbHOCTH, HABBIKAMH
paspenieHus mpooOJieM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pEUIeHUS MTPaKTUIECKUX 33714, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIOJIB30BaTh PA3IMYHBIE BHIBI JACATEIBHOCTH TIO TIONYYECHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINK, TMPEOOPA30BAHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYyalUsiX, B TOM YHCJIE TpH
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYCBBIMU
TOHATUSIMH U METOIAMHU;

CTaBUTh U (HOPMYITHpPOBATH COOCTBEHHBIC 3a/ladyll B OOpa30BaTEIbLHON MCSITENLHOCTH H
KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBS3HM U aKTyaTU3UPOBATh 337a4y, BBIABUTATh TUIIOTE3Y
e€ pelreHus, HaXOJUTh apryMEHTHI JUIs J0KAa3aTelbCTBAa CBOUX YTBEPIKACHUH, 33/1aBaTh TapaMeTPhI
U KPUTEPUU PEIICHHS,

aHAJTM3UPOBATh TOJTYYCHHBIC B XOJI€ PEUICHHS 3a/1a4d PE3yJIbTaThl, KPUTUYECKHA OI[CHUBAThH
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IIeJICHANPABICHHBIM TIOUCK TEPEHOca CPENICTB M CHOCOOOB JCHCTBHS B
po(eCCHOHATIBHYIO Cpey;

yMETh  TEPEHOCHTHh 3HaHHWs B  TIO3HABATENbHYID W MPAKTHYECKYI0  00JIacTH
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJICH, NpEIJIaraTh OpPUTHHAIBHBIC TOIXOABI W PEIICHHs, CTaBUTh
pOoOJIEMBI H 3a/1a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIE PEIIICHHUS.

3) pabora ¢ ungopmanmueii:



OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HWH(oOpManuu (TEKCTe ydeOHOTo mocoOus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIIOTMYECKUX CIIOBAPSAX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3zax pgaHHBIX, B VIHTEepHeTe), aHaMM3UpPOBaTh HWH(OpPMAIIUIO PA3THYHBIX BUIOB U (HOpPM
IPECTaBICHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTh M HETPOTHUBOPEUYHBOCTH;

(GopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3jIMyHbIE METOIBl IPH TIOUCKE W O0TOOpe
O6uonornyeckoit HH(GoOpMaIK, HeOOXO0IMMOM AJISl BHIIOJHEHUS yUeOHBIX 33/1a4;

nproOpeTaTh OMBIT HCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPAaTh ONTUMAIbHYI0 (HOpMYy TMpeACTaBICHUS OMOJIOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIONIB30BaTh HAyYHBIA S3bIK B KAauyecTBE CpEACTBa NpU paboTe ¢ OHMOJIOTHYECKOMH
uHpopMaLKell: NPUMEHATh XUMHUYECKHe, (pu3nyeckrue M MareMaTHYecKHe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKJIATYPY, HCIOIB30BaTh W MPeoOpa3oBBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMH PACMO3HABaHWUS W  3AIUTHl  MHQOpPMAaNuu, WHHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1) o6menne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax jKU3HU, aKTUBHO yYaCTBOBATh B JHAJIOTE HITH
JMCKYCCHH TI0 CYIIECTBY 00CYyKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHTEJIGHO BBIMTOJIHEHHS TpEJiaraeéMol 3aJadyu, YYUTHIBATh WHTEPEChI M COTJIACOBAHHOCTH
NO3HULMHN APYTHX YYACTHUKOB JTMAJIOTA WU TUCKYCCHUH);

pacro3HaBaTh HeBepOAbHBIC CPEICTBA OOIMICHHS, TIOHUMATh 3HAYEHUE COIMATBHBIX 3HAKOB,
NPEINOCHIIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHTyallUd, YMEThb CMSTr4aTh KOH(IMKTHI U BECTH
NIEPETOBOPHI;

BJIAJETh PA3IUYHBIMU CIOcOOaMu OOIIEHUS W B3aMMOACUCTBUS, TMOHUMATh HaMEPEHUS
JPYTUX JIIOJICH, MPOSBIATh YBXHTEIHHOE OTHOIICHHE K COOCCEAHHKY W B KOPPEKTHOW (opme
(GbopMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO ¥ JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHUS C HUCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

MOHUMaTh W WCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHONH M WHAMBUIYaIbHON pabOTHI MpHU
pemeHn OMOJIOTHYECKONW MpOoOJeMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHS TPYMIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YUECOHOU 3a/1a4u;

BBIOMPATh TEMAaTHKYy M METOJbl COBMECTHBIX JACHUCTBHHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)KI0TO YWICHA KOJUICKTHBA;

NPUHUMATD 1I€JM COBMECTHOH JEATENbHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS
Mo €€ JOCTHMXKEHMIO: COCTaBJISITh IUIaH JEUCTBUM, paclpelessiTb POk € Y4YETOM MHEHUU
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOW PadOTHI;

OILICHUBATh Ka4€CTBO CBOETO BKJIAJa M KAXKOTO YYaCTHHUKA KOMAH/IbI B OOIIHMIA pe3ysIbTatT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejUiaraTh HOBBIE TPOCKTHI, OIICHWBATh WJEU C TIO3WIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIECTBIISATH TO3UTUBHOE CTPATEIMYECKOE MOBEICHUE B PA3IUYHBIX CUTYAIHSIX, TIPOSIBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUIIUATUBHBIM.

OsgiiajieHne YHHBEPCATLHBIMH PEeryJsTHBHBIMU 1eHCTBUSIMU:

1) camoopranu3anus:

UCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS TSl BBISIBIICHHS ITPOOJIEM U UX PEUICHUS B )KU3HEHHBIX
U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHHMU IICJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKaxX IO OTHOLICHHIO K XHBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 37J0POBBIO
OKPYKaIOIIHX;



CaMOCTOSITENIbHO OCYUIECTBJIATH IO3HABATENbHYIO JI€ATENbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 337aUl B 00pa30BATEIILHON NIEATEIIBHOCTH U JKU3HEHHBIX
CUTYaLUAX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHUs MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW IPYAUIIUN B Pa3HBIX 00JacTAX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

aBaTh OIICHKY HOBBIM CHUTYallUSM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTH, OIICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIIbHON pedieKCUM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICTTUTEIILHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAHUM, UCIIOJIB30BATh IPUEMBI PEQIICKCHH IS
OLICHKH CHUTYAaI[1H, BHIOOpAa BEPHOTO PEIICHNUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEILICHUS IO UX CHUKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYrux:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3E PE3YIbTATOB ACSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH IPYTOTO YEIIOBEKa.

INPEAMETHBIE PE3YJIBTATDI

[Ipenmernbie pe3ynbTaThl ocBoeHHs nporpammbel COO mo O6uonoruum Ha 06a30BOM YpPOBHE
BKJIIOYAIOT crenupuyeckue uisi yueOHoro mpeamera «buosorusy HaydHble 3HaHHS, YMEHHUS U
CHocoOBbl JICHCTBUIM MO OCBOCHMIO, HHTEPIPETallMd U NpeoOpa3oBaHUIO 3HAHUH, BUIBI
JESTEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHMHM B pa3IMUYHBIX y4EOHBIX
CUTYyalMsIX, a TAK)KE B pEaIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ononorueil. B mporpamme
IPEIMETHBIE PE3yNbTaThl IPEACTABICHBI 110 FT0JaM 00y4eHUsl.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 10 knacce nOMKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe W POJM OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA U
HAYYHOTO MHMPOBO33pPEHHSI, O BKJIaZIE POCCHMCKHX M 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUS] dKU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COAEp)KaHUE OMOJIOTMYECKHX TEPMUHOB U TMOHSTUH: XU3Hb, KJETKa,
OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M NPEBPAILICHUE DHEPTUH), TOMEOCTa3 (CaMOPETyIIsIus),
YpOBHEBass  OpraHM3alMsl  JKUBBIX  CHCTEM, CaMOBOCIIPDOM3BEJICHHE  (PErpOomyKIus),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHUE u3JaraTb OWOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJbHAsT JIOrMa MOJCKYJsIpHOW Owomnorun), 3akoHbl (I. Menmens, T. Moprana, H. U.
BaBunosa) u yuenus (0 meHTpax MHOrooOpasusi M MPOUCXOXKICHHS KyJIbTypHBIX pactenuid H. 1.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHE BIAJeTh METOJaMHU HAy4YHOTO TO3HAaHUS B OWOJIOTHH: HAOJIOJCHHE U ONUCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alys W NpoBeleHUE OHOJOrMYECKOro
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIABIECHUE 3aBUCHUMOCTH MEXAY HCCIELyEMbIMU



BEJIMYMHAMU, O0OBSICHEHHE MOYYeHHBIX PE3YJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPHIA
Y 3aKOHOB, YMEHHE JIeIaTh BEIBOJIBI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJENATh CYyIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK IMPOKAPUOT M 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHU3MOB, 0COOEHHOCTH IPOLIECCOB: OOMEHa BEUIECTB U
IpeBpalleHus] dHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPCHUS, PA3MHOKCHUS, WHIUBUIYATHHOTO pPa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTh TOTYYCHHBIC 3HAHUSA ISl OOBSICHEHUS OMOJOTHYECKUX MPOILIECCOB H
SBJICHUH, Ui MPUHATHS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOM >KU3HH C LENbI0 00ecredeHus
0€30ITaCHOCTH CBOETO 3/I0POBbSI M 3/I0POBbS OKPYXKAIOIIUX JIIOJCH, COOIIOEHUSI HOPM I'PaMOTHOTO
MOBE/ICHHS B OKpYyXKarolled NpUpPOIHON cpene, MOHMMaHUE HEOOXOAWMOCTH HCIIOJIb30BAHUS
NOCTHKEHUU COBPEMEHHOM onoyIoruun " OMOTEXHOJIOTHIA s paLOHAIIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh OJJIEMEHTApHBbIE TEHETHYECKHe 3aJadyd Ha MOHO- U JTUTHOPHUIHOE
CKpellMBaHUE, CIETUIEHHOE HACIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS AJIs
Mpe/ICKa3aHus HACTIe0BaHUs TPU3HAKOB Y OPTaHH3MOB;

yMEHHE BBINIOJHATH JIabOpaTOpHbIE M MpaKTUYECKUE padoThl, cOOMI0aTh MpaBuia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0BaHHEM;

YMEHHE KpPUTUYECKH OIEHUBaTh M HWHTEPIPETHPOBATh HH(OpMALMIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOUAIONIYIO TICEBIOHAYYHBbIC 3HAHHUS W3 PA3IUYHBIX HMCTOYHHUKOB (CpElCTBa
MaccoBOM HMH(OpMAINK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), 3TUYECKUE aCIEKThl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJOTUYECKYI0 HH(POPMAITUIO U3 HECKOJIBKIX UCTOYHUKOB, IPAMOTHO HMCIIOH30BaTh TOHATUWHBINA
amnmapaT OMOJIOTHH.

[IpenmeTHblie pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11 knacce nOMKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ W POJM OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpa U
HAYYHOTO MHMPOBO33PEHHSI, O BKJIAZIE POCCHMCKHX M 3apyO€KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATh COACpKAHUE OMOIOTUYECKUX TEPMUHOB W TMOHSTHIA: BUJ, MOMYJISIUS,
reHo(OH T, SBOTIONHUS, JBIKYIIHE CHIBI ((PaKTOPHI) IBOJIIOIUHU, TPUCTIOCOOJICHHOCTh OPTaHU3MOB,
BU000pa30BaHuUE, SKOJIOTUYECKHE (PAKTOPHI, SKOCHCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI,
IIENY MTATaHUS, SKOJIOTHYECKass MUpaMuia, OnoreoreHo3, onocdepa;

yMEHHE HW3jaraTh OWOJIOTMYECKHe Teopuu (dBoironMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOpHs HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoisliieBoro cxoactsa K. M.
bapa, uepenoBaHus rnaBHBIX HampasieHuid u myrted sBomouuu A. H. CeseproBa, yueHus o
o6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIAJETh METOJaMH HAYYHOT'O IMO3HAHUS B OMOJOTWU: HAONIOJCHHE W ONMUCAHHE
JKUBBIX CHCTEM, TMIPOLIECCOB W SBJICHUH, OpraHu3alus ¢ TMPOBEACHHE OUOIOTUYECKOTO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIABICHUE 3aBHUCHMOCTH MEXKAY HCCIIETyeMbIMU
BEJIMYMHAMU, O0BSICHEHHE MOYYEHHBIX PE3YJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPHIA
Y 3aKOHOB, YMEHHE JIe1aTh BHIBOJIBI HA OCHOBAHUU MOJyYE€HHBIX PE3YyJIbTaTOB;

yYMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
HOIYJISAUHI, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOr€0IIEHO30B M IKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEACTBEHHONM HM3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHUI000pa30BaHUA,
IPUCIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJOTHYECKUX (PaKTOPOB HA OpPraHU3MBbI, EpeHOoca
BEIIECTB M MOTOKA HPHEPrUH B HKOCHCTEMAax, aHTPOIOTCHHBIX M3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOT€OXMMHUYECKUX ITUKIOB B Ouocdepe;



yMEHHE TMPUMEHSTh MOJY4YCHHbIE 3HAHUA ISl OOBSICHEHUS OMOJOTHYECKHX MPOLIECCOB U
SIBIICHUU, JUISI TIPUHSATHUS MPAKTUYECKUX PEIICHUN B TIOBCEIHEBHOU KHU3HH C IENbI0 00ecreYeHus
0€30MacHOCTH CBOETO 3/I0POBBS U 37J0POBbS OKPYKAIOIIUX JIFOJIeH, COOMI0ACHNUS HOPM IPaMOTHOTO
MOBEJICHUS B OKpPYXAmOIIeW NPHUPOIHON cpene, TMOHUMaHUE HEOOXOJUMOCTH HCIIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOTHH sl pallMOHAIBHOTO MPUPOA0IOIB30BAHUS;

YMEHHE pellaTh JJIeMEHTapHbIE OHMOJOTHMYECKHe 3aJlayd, COCTaBISATh CXEMBI IIepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (I[eMy MUTAHHUS ),

YMEHHUE BBINOJHATH J1A0OpaTOpHBIE M MpPAaKTUYECKHe pPa0OThI, COOMIOJAaTh NpaBWiIa MpU
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000pPYI0BaHUEM;

YMEHHE KpPUTHUYECKH OICHUBAaTh M HWHTEPIPETHPOBATh HH(OpPMAIMIO OHOIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMUS W3 PA3IUYHBIX MCTOYHHUKOB (CpelCTBa
MaccoBOi HWH(OpMAIUM, HAYyYHO-TIONMYJSPHBIE MaTepHalbl), paccMaTpuUBaTh TII0OATbHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJOTUYECKYI0 HH(POPMAITUIO U3 HECKOJIBKHX UCTOYHUKOB, IPAMOTHO HCIIOH30BaTh TOHATUWHBINA
amnmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaunmeHoBaHMe pa3/ieioB H TEM IPOTrPAMMBbI K n JueKTponHLIe (WHPPOBLIC)
n/n pasi porp Bcero OHTPOJILHEBIE | HIpAKTHHCCKHE o0pa3oBaTejibHbIE pecypchl
padoThI padoThbI
Bbubmunorexa LIOK
. buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
2 JKuBbIe cUCTEMBI U UX OpPTaHU3ALUS 1 0 0 hitps://m.eds0o.ru/7f41c292
. but6mmoreka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edso0.ru/7f41c292
but6mmoreka [IOK
4 PKHM3HENCATELHOCTE, KIeTICH 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHMEe U MHAMBUyaIbHOE PA3BUTHE 5 0 1 but6mmoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 0 15 bubmoreka [JOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
8 Pesepsroe Bpews . 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOT'PAMME



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

11 KJTACC

Koan4yecTBo 4acoB

daekTpoHHbIe (UU(POBHIE)

IJJ?I HanmenoBanue pasjesioB H TeM NPOrpaMMBI B Konrtpoabubie | IIpakTHueckue oOpa3oBaTeIbHBIE
cero padoThI padoThI pecypchl
Bbu6nmuoreka [JOK
1 IBOmMIONHOHKAs OHONOTH 9 0 . https://m.edsoo.ru/7f41cc74
2 Bo3HnukHOBEHME M pa3BUTHE KU3HHA HA 3eMIIe 9 0 0.5 Eﬁgﬁ%iﬁgﬂﬁn f41cc74
bubmuorexa [JOK
3 Opranmusmbl u OKpyKaiomas cpesa S 0 . https://m.edS(I)lo.ru/7f41cc74
4 Coo0111ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 0 0 ﬁggg'l;ll(;;}reelijels(l)_})?’ISIY f41cc74
bu6mmoreka [IOK
S Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
N KoauyecTBo yacoB Jara uzydenus
(1)
- Tema ypoka
/i Ma ypoK Beero KonTtpoabHubie IIpakTHyeckue Muaan | ®akrt
padoThI padoThI
1 buonorus B cucreMe HayK 1 0 0

Mertoap! mo3HaHMs )KUBOU Mpupoibl. [IpakTdeckas padbora
2 Nel «Mcnonp30BaHnE pa3IMYHBIX METOAOB IIPU U3YUEHUH 1 0 0.5
OHMOJIOrMYEeCKUX O0OBEKTOBY

3 buonornueckue cuCTeMbI, TPOIIECCH U X U3YUYCHUE 1 0 0
4 XUMHUYECKUH COCTaB KIETKU. Bo/ia u MUHEpaIbHBIE COTH 1 0 0
5 benku. CocTaB u cTpoeHue OEIKOB 1 0 0

depMeHTH — OMOJIOTHYECKHEe KaTanu3aTophl. JJabopaTtopHas
6 pabota Nel «M3ydeHnue kaTaaIuTHIECKOH aKTUBHOCTH (DEPMEHTOB 1 0 0.5
(Ha mpuMepe aMuIa3bl WM KaTajaasbl)»

7 YrieBopl. JIumuabl 1 0 0
8 Hyxknennosbie kucinotel. ATO 1 0 0
9 Ucropus u meTonbl n3ydenus kiaeTku. Kierounas reopust 1 0 0
10 KreTka Kak 1menocTHas )KUBasi CHCTeMa 1 0 0
CtpoeHue sykapruoThdecKo KiieTku. JlaboparopHas padota No 2
11 «M3ydyenune cTpoeHust KJICTOK pacTeHH, )KUBOTHBIX, TPHOOB U 1 0 05
OaxkTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpernapaTax u ux
OTIHCAHUE
12 OOMeH BelIecTB WM METab0IM3M 1 0 0
13 dorocuHTe3. XeMOCHUHTE3 1 0 0
14 DHepreTu4ecKnii 0OMeH 1 0 0

JKuznenHbiit ki kietku. [enenue kinetku. MuTtos.
15 Jlabopartopnast pabora Ne 3 «HaGnronenne MuTo3a B KIIETKax 1 0 0.5
KOHYHMKAa KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax»

16 buocunTe3 Oenka. Peakiysi MAaTpUYHOTO CHHTE3a 1 0 0




17 Tpancsiius — O6uocuHTE3 OeNKa 1 0 0

18 Hexnerounsie popMbl )KM3HU — BHPYCHI 1 0 0

19 @DopMBbI Pa3MHOKEHHUSI OPTaHU3MOB 1 0 0

20 Metios 1 0 0
OO6pa3oBaHre U Pa3BUTHE MOJOBBIX KIETOK. OTII0I0TBOPEHHE.

21 Jlaboparopnas pabota Ne 4 «3ydeHue CTpOCHHS MOJTOBBIX 1 0 0.5
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

22 NuanBuayaabHOE pa3BUTHE OPraHU3MOB 1 0 0

23 ['eHeTMKa — HayKa O HACJICACTBEHHOCTH M M3MEHYHUBOCTH 1 0 0

o4 3aKOHOMEPHOCTH HACIEAOBaHUS MTPU3HAKOB. MOHOTHOpHUIHOE 1 0 0
CKpEIIMBaHUE

o5 Jluru6puHoe ckperuBaHye. 3aKOH HE3aBUCUMOI'O HACJIeJOBAHUS 1 0 0
MIPU3HAKOB
CueruieHHOE HacienoBaHue nMpu3HakoB. JlabopartopHas pabora Ne

26 5 «M3y4eHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO 1 0 0.5
CKpEILMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTax»

27 ['eneruka nona. HacnegoBanue npu3HaKoB, CIEIUICHHBIX C TTOJIOM 1 0 0
H3menunBocTh. HeHacnencTBeHHAsS U3MEHUUBOCTb.

28 Jlabopartopnast pabora Ne 6. 3yuenne MoaudukaimoHHOMU 1 0 05
W3MEHUYUBOCTH, TOCTPOCHUE BaPHAIIMOHHOTO psifa U
BapHAaIlMOHHON KPUBO»

29 Hacnencreennas mamMeH4nBocTh. JlabopaTopHast pabora Ne 7. 1 0 05
«AHamu3 MyTalui y 1po30(uisl Ha TOTOBBIX MUKpOIIpEnapaTax»

30 ['eneTnka yenoBeka 1 0 0

31 PesepBHrIit ypok. O6o0mienue mo reme «HaciaencTtBeHHOCTh U 1 0 0
M3MEHYUBOCTh OPTaHU3MOBY

32 Cenexius Kak HayKa U TpOIIece 1 0 0

33 MeTobpl U JOCTUKEHUSI CEIEKIIUU PACTEHUI U dKUBOTHBIX 1 0 0

34 broTexHoI0THs KaK OTpacib MPOU3BOJICTBA 1 0 0

35 O060011eHNE U TTOBTOPECHHE 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 0 4




11 KUIIACC

N KoauyecTBo 4acoB JlaTa uzyuenust
- /:1 Tema Ypoka Beero KOHTpOJIbHLIe HpaRaneCKne Maan daKT
padoThl padoThl
1 DBOJIOIHS M METO/IBI €€ U3YUCHUS 1 0 0
2 Hcropus pa3BuTHsl MpeCTaBICHUN 00 SBOTIONH 1 0 0
3 MUKpPO3BOTIOIHUS 1 0 0

HOHyHHHI/IH KakK 3JICMCHTAapHasA CIUHUILA BUdA U SBOJIIOIHH.
4 Jlaboparopnast pabota Nel «CpaBHEHHE BHIOB 10 1 0 0.5
MOP(}OTOTHIECKOMY KPUTEPHIO

5 JIBroKymme cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOTIOIIUN 1 0 0

6 EcTtecTBenHbIit 0TOODP M €10 hOpMBI 1 0 0

PeByHBTaTBI 3BOJIIOIIUN: HpI/ICHOCO6JIeHHOCTB OpraHu3MoB U
BHui000paszoBanue. JJaboparopnas padora Ne 2 «Onucanue

! MPUCIIOCOOJICHHOCTH OpTaHu3Ma U €€ OTHOCHUTEIBHOTO . 0 05
XapaxkTepa
8 HanpaBrieHust ¥ yTH MaKpOIBOJIIOIHH 1 0 0
9 HeoOpaTumocTs 3BOIONNN 1 0 0
10 Wcropwus sxu3Hu Ha 3emiie 1 METObI €€ N3yUeHUs 1 0 0
11 ['umoTe3bl MPOUCXOXKACHUS JKU3HHU Ha 3emIie 1 0 0
12 Pa3Butue xu3Hu Ha 3emJie 10 IpaM U NeproaaM 1 0 0
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEILHOTO U JKHBOTHOTO MUDA.
13 [TpakTuyeckas padora Nel«M3ydyeHue nCKonaeMbIX OCTaTKOB 1 0 0.5
pacTeHUi U KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cUCTEMa OPTaHUYECKOT0 MHUpa 1 0 0
15 DBOJIOIHS YeTIOBEeKa (aHTPOIIOTEHE3) 1 0 0
16 JIBuoxy1iue cuibl (pakTopbl) aHTpONOreHe3a 1 0 0
17 OCHOBHBIE CTaIUU DBOIIOLINA YEJIOBEKA 1 0 0
18 YenoBeueckne packl U MPUPOIHBIE AANTAIIMK YeJIOBEKa 1 0 0
19 PeseprubIil ypok. O6001eHne o TeMe « Bo3HUKHOBEHHE U 1 0 0




Pa3BUTHC XXU3HU HaA 3emue»

20 DKOJIOTHS KaK HayKa 1 0 0

21 Cpenpl 00UTaHMS U SKOJIOTHYECKHEe (haKTOPhI 1 0 0
AbGuoTtnueckue daxkropsl. JJaboparopras padora Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT

22 oburtanusy. JlabopaTopnas padbora Ne 4. «BnusiHue cBeTa Ha pocT 1 0 05
Y Pa3BUTHE YEPEHKOB KOJIEYCay

23 buotnueckue hakTopsl 1 0 0
DKOJIOTUYECKHE XapaKTePUCTUKH MOy isiuu. [IpakTryeckast

24 pabota Ne 2 «IToacu€r MIOTHOCTH MOIMYJIALUI pa3HBIX BHJIOB 1 0 0.5
pacTeHun»

25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 1 0 0

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) 1 0 0

97 OCHOBHBIE TIOKA3aTEeN YIKOCUCTEMBI. DKOJIOTHYECKUE TUPAMUJIBI. 1 0 0
CsoiictBa 3xocucteM. Cykieccust

28 [TpupoIHbIE SKOCUCTEMBI 1 0 0

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0 0

30 buocdepa — riobanbHas skocucTeMa 3eMiIn 1 0 0

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEpHI 1 0 0

32 UenoseuecTBo B Omochepe 3emiun 1 0 0

33 Cocy1ecTBOBaHUE IPUPOIBI U YSIOBEUSCTBA 1 0 0

34 PeseprubIil ypok. O600meHue Tembr «Coob1ecTBa u 1 0 0
9KOJIOTHUECKHUE CUCTEMBD)

35 O060011eHNE U TIOBTOPEHUE 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 35 0 2.5




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsIEMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

CdhopmupoBaHHOCT, 3HAHUW O MECT€ W POJIU OHOJOTHH B CHCTEME
HAYYHOTO 3HAHHS ECTCCTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KApTUHBI MHpa ¥ HAy4YHOTO MHUPOBO33PCHHUS, O
BKJIQJIE POCCHUUCKUX U 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu; (QYHKIMOHATBHOW T'PAMOTHOCTH YENOBEKa Ui PEIICHHUS
KMU3HEHHBIX 33124

YMeHue packpblBaTh COJEpKaHUE OMOJOTUYECKMX TEPMUHOB U TOHSTHIL:
KHU3Hb, KJIETKA, OPraHu3M; MeTa0oa13M (0OMEH BEIIECTB U IpeBpalleHue
SHEPTHH), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAs OpraHU3aIUs >KUBBIX
CUCTEM, CaMOBOCIpPOM3BENEHUE (PENpPOAYKLHs), HACIEACTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE

YMeHue wu3narate OHOJOTMUYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHas,
MyTaiuonHas), 3akonbl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
yuyeHuss (O LIEHTpax MHOroo0pasus M MPOUCXOXKAEHUS KYJbTYpPHBIX
pacrenunii H.W. BaBunoBa), onpenensiTe IpaHUlbl UX NPUMEHHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue B1ageTb METOoJaMH HayYHOTO TIO3HaHUs B OuoJoruu (HaliroaeHue
U OIHUCAaHME >KMBBIX CHUCTEM, IPOLECCOB M SBICHUH; OpraHu3aunus H
IpOBEEHUE OMOJIOTUYECKOTO HKCIEPUMEHTA, BBIIBUKEHHUE THIIOTE3BL;
BBIBIICHUE  3aBUCUMOCTH  MEXAY  MCCIELYEMBIMM  BEIUYMHAMU,
OOBSICHEHHE TIONYYCHHBIX pE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX
NOHATHM, TCOPHUM M 3aKOHOB; YMEHHE JENaThb BBIBOABI Ha OCHOBAHWHU
IIOJIyYEHHBIX PE3YJIbTaTOB)

YMeHMe BBIIEIATh CYLIECTBEHHBIE IPU3HAKA BUPYCOB, KIETOK IIPOKAPUOT
U OyKapuoT, OJHOKJCTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB;
0COOEHHOCTH TPOIIECCOB OOMEHa BEIIECTB M MPEBpAILCHHUS SHEPTUU B
KJIeTKe, (OTOCHMHTE3a, TUIACTHYECKOTO H OSHEPreTHYeCKOoro oOMeHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, Pa3MHOXKEHHUS,
WHIWBUTYAIPHOTO PAa3BUTHUS OpraHnu3Ma (OHTOTEHE3)

YMeHue npuMeHsITh MOTy4YeHHbIE 3HaHUS JUIsl OOBSICHEHHS] OMOIOTMUECKUX
MpOLIECCOB U SIBJICHUM, A TPUHATUS NPAKTUYECKUX PEIICHUU B
MOBCEIHEBHOM KHM3HU B IeNsix oOecrnedyeHuss Oe30MacHOCTH CBOETO
3I0pOBbsI U 3JI0POBbSI  OKPYXKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM
TPAMOTHOIO IOBEJEHUS B OKPY’KAIOIIEW MPUPOIHOM Cpelle; MOHUMaHUE
HEOOXOJMMOCTH WCIOJIb30BAaHUSI JOCTHKCHHI COBPEMEHHON OHMOJIOTHH H
OMOTEXHOJIOTHH JIJIsl pallMOHAILHOTO MPUPOAOIIOIB30BAHUS

VYMeHue pematrb 3J€MEHTApHbIE TE€HETHYECKHUE 3aJadyd Ha MOHO- U
TUTHOPHUIHOE CKpEIIMBAHHWE, CIEIJICHHOE HACIeJI0BaHUE; COCTABISTH
CXEMbI MOHOTHOPHIHOTO CKPEIIMBAHUSA IS TPEICKa3aHusl HACIICIOBAHUS
MIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JTaOOpaTOpPHBIE U MPAKTUYECKHE paboTHI, COOII0IATh
npaBuJjia Mpu padoTe ¢ y4eOHBIM H JIA0OPATOPHBIM 000PYI0BAHHEM




YMeHHe KpPUTHYECKH OLIEHUBAaTh W HMHTEPIPETHPOBATH HH(MOPMAIIHIO
OMOJIOTMYECKOT0 COJEpKaHMsI, BKIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUS W3
paznuuHbIX KcTouHMKOB (CMU, Hay4HO-HOIyJIipHBIE MaTepUabl);
9THUYECKUE ACHEKThl COBPEMEHHBIX MCCIEIOBAHUN B OMOJIOIMU, MEUIIMHE,
OMOTEXHOJIOTHH

10

YmMmenne co3JaBaThb CO6CTB€HHBI€ NMHUCbMCHHBIC W YCTHBIC COOGH_IGHI/IH,
0000m1ast OMoyornyYecKyro HMH(POPMAIUIO W3 HECKOJIbKHX HCTOYHHKOB,
IrPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapar OMOJIOTUU

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeHero 001ero o0pa3oBanusi

ChopMHUpPOBAaHHOCTh 3HAHMH O MECTE€ M POJU OHOJIOTHH B CHCTEME
HAY4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KApTUHBI MHUpPa W HAay4YHOTO MHPOBO33PEHHS; O
BKJIQIE POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosiornu; (QYHKIMOHATHHOH TPAMOTHOCTH YeJOBEKa ISl pEHICHUs
JKMN3HCHHBIX 3a4a4

YMeHue pacKpbhIBaTh COJACpPKAHUE OMOJOTHYCCKHX TEPMHUHOB U ITOHSATHI:
BUJ, TOMYJSAIUs, TeHO(OHM, HBOJIOLHUS, ABIKYIIUE CHIBI ((PaKTOpHI)
ABOJIIONIUUA,  TMPHUCIOCOOJIECHHOCTh  OPraHU3MOB,  BHI000pa30BaHUE,
JKOJIOTHYECKHe (DAKTOPBI, IKOCHCTEMa, NPOAYILEHThI, KOHCYMEHTHI,
PEAYILEHTHI, IENMU MUTAHHS, JKOJOTWYEeCKas MUpaMHjia, OHOTreOIeHO3,
ouochepa

YMmeHnue wuznaraTb OWOJOTHMYECKHE Teopuu (3BONMOLMOHHAs Teopus Y.
JlapBuHa, CUHTETUYECKAs TEOPHs 3BOJIOLMN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpiieBoro cxoactsa K.M. bapa, uepenoBanus Ii1aBHbIX HallpaBJICHUN
nu nyrei oHBomonuu  A.H. CeseproBa, yuenus o Ouocdepe B.N.
BepHaI[CKOI‘O), OMMPCACIIAThL TpaHUIBI WX MNPUMCHHMOCTU K JKHUBBIM
CUCTEMAM

YMeHue Bi1aJieTh METOJaMH HAyYHOTO TTO3HAHMS B OMOJI0THH (HAOIOICHUE
U OIIMCaHHUC XHBBIX CHCTCM, HpOI_IGCCOB nu HBHGHHﬁ; opraHmaumI n
MPOBEJICHUE OHOJIOTHYCCKOT0 DKCIECPHUMEHTA, BBIIBHIKCHHE THITOTE3bI,
BBISIBJICHHUC 3aBUCUMOCTHAU Me)KI[y I/ICCJIG,Z[yeMBIMI/I BCIMYHUHAMMU,
OOBSICHEHHE TIOJIYYCHHBIX pPe3yJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX
HOHHTHﬁ, TeOpI/II\/'I H 3aKOHOB, yMeHI/Ie acjiaTb BBIBOJABI HAa OCHOBAaHHUHN
MOJIYYCHHBIX PE3yJIbTATOB)

VYMeHue BBIIENATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OMOJIOTMYECKHX
00BEKTOB: BHJIOB, MOIYJISIHH, TPOIYLEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTEOIICHO30B U HKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB HACIIEICTBEHHOW
M3MEHYHUBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS HKOJIOTHYECKUX (aKTOPOB Ha
OpPraHM3MBbl, MEPEeHOCa BEUIECTB M IIOTOKAa JHEPTUH B IKOCHCTEMaX,
AHTPOTIOTEHHBIX ~HM3MEHEHMH B  OJKOCHCTEMax CBOCH  MECTHOCTH,
KpPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe

YMeHue TPUMEHSTh MMOTyYeHHbBIE 3HAHUS TSI OOBSICHEHHSI OMOJIOTHYECKUX
MPOLIECCOB U SABJIEHUM, IJIs TPUHATUS MPAKTHUYECKUX PpEUICHU B




IMOBCEIHCBHOM JKM3HU B IEIAX oOeclmeueHus Oe30MacHOCTH CBOEIO
3MI0POBBSI W 3JI0POBbsI  OKPYKAIOUIUX JIIOJEH, COOJIONCHHUS HOPM
IPaMOTHOTO TOBEACHUS B OKPY’KaIOIIEW MPUPOJHON cpene; MOHUMaHUE
HEOOXOAMMOCTH MCTIOJIb30BaHMS JOCTHKCHUM COBPEMEHHON OMOJIOTHH ISt
palMOHAIBHOTO MPUPOIOOIH30BAHUS

YMeHue pemarb dSJEMEHTapHbIe OMOJOTHYECKHE 3a/Jayd, COCTABISTH
CXEMBI IepeHoca BEIIeCTB U SHEPTUU B 3KocucTeMax (L€ MUTaHNUs)

YMeHHe BBITIOJIHATH Jab0paTOpHbIE W MPAKTHYECKHUE pabOThI, COOMIOAATh
npaBuja Mpu padoTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYIOBAHUEM

YMeHue KPUTUYECKH OILCHWBAaTh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTUYECKOTO COJIEPYKAHMS, BKIIFOUYAIONIYIO IICEBJIOHAYYHbBIC 3HAHUS U3
paznuuHbiX ucTouyHUKOB (CMU, HaydHO-IONyJSpHBIE MaTEepUAIbI);
paccMaTpuBaTh TIIOOAJIBHBIE HKOJIOTHYECKHAE MPOOIEMBbI COBPEMEHHOCTH,
(GhopMHUPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO IMO3ZUIIUIO

10

YMmenune CcO31aBaThb COGCTBGHHBIG NMHUCbMCHHBIC W YCTHBIC COOGH_IGHI/IH,
0000m1ast OWoNOrHYecKyl0 HWH(OpPMAIMI0O W3 HECKOIBKUX HCTOYHUKOB,
I'paMOTHO HCIIOJb30BAaTh NOHATUHMHBIN arrapar 6I/IOJ'IOI‘I/II/I




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAePKAHUA

1

buonorus kak Hayka

1.1

buonoruss — nHayka o >xuBOil mpupone. Ponp Ouonmormu B (opMHUpOBaHUU
COBPEMEHHOM HayYHOU KapTHHBI Mupa. CrcTemMa OMOIOTHYECKUX HAYK

1.2

Metonabl TMO3HAHUS >KUBOW TPHPOIBI (HAOMIONEHUE, HSKCIEPUMEHT, OIHCAHHE,
U3MepeHue, KiacCuuKalus, MOICTHPOBAHUE, CTATUCTHYECKAss 00pabOoTKa JaHHBIX )

2

JKuBBIe cUCTEMBI U HX OopraHu3anusa

2.1

JKuBbie cuctembl (OMOCHUCTEMBI) Kak mMpeaMeT u3ydeHusi Owmonoruu. CBOICTBa
OuocucTeM U uX pazHooOpasue

2.2

YpoBHH oOpraHuzanuu OMOCHCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIICTOUHBIMH,
OpraHW3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM, KOCUCTEMHBIN, OMOC(EpHBIT

3

XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN  COCTaB  KIETKH. XUMHUYECKHE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MI/IKpOBHeMGHTBI. BOI[a nu MI/IHepaJIbHBIe BEIICCTBA. cI)yHKI_[I/II/I BOIObBI 1 MI/IHepaJII:HBIX
BEIECTB B KieTke. [loamepikanre OCMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHHe OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Heszamenumeble ¥ 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~OenKOBOW MOJEKyNbl (IepBUYHAs, BTOPUYHAsA, TPETUYHAI U
YeTBePTUYHAsE CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buomornueckue
byHKIMHA O0EITKOB.

®depMeHTHI — Owosormdeckne kKaramm3aTopbsl. CTpoeHue QepmeHTa: aKTUBHBIN
HEeHTp, cyoOcTpatHas crneuuduyaoctb. Kodepmentsl. Butamunbl.  OTandus
(GhEpMEHTOB OT HEOPTAHMYECKUX KATAIN3aTOPOB

3.3

VYrneBoapl: MoHOcaxapubl (TIIOK03a, pub0o3a U JIE30KCHPHO03a), AHCaxapHuibl
(caxapo3a, JaKkTO3a) W TOJUcCaxapuibl (Kpaxmal, TJIHKOTeH, IEJUII0JI03a).
buonoruueckue GyHKIMU YTIEBOJOB.

Jlunuasl: TPUTIULEPHUIBL, cTrepouabl, Gocomumuast. ['uapopunbHo-ruapodoOHBIE
cBoiicTBa. buonornveckne GpyHkuuu JununoB. CpaBHEHUE YIJIEBOJIOB, OCIKOB M
JIMIAJOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunossie xucnotel: JIHK n PHK. Hykneoruasl — MOHOMEpPHI HYKJIEHHOBBIX
kucioT. Ctpoenne u ¢pynkuun JJHK. Ctpoenue u dynakuun PHK. AT®: crpoenue
U QYHKITIT

3.5

[uronorus — Hayka o kietke. Knerounas reopust. MeTo1bl H3y4eHHs KIETOK

3.6

Knerka kak menoctHast >xuBas cuctema. OOIIue NpPU3HAKM KIETOK: 3aMKHYTas
HapykHas MemOpana, Mmosekynsl JIHK kak renermueckuit ammapar, cucTema
CHHTE3a OerKa

3.7

Tumel KJIETOK: dyKapUOTHUYECKas W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuueckor  kimetku.  Kmerounas  crenka — Oakrepuil.  CTpoeHHe
YKapUOTHUUECKOM KJeTKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, XKUBOTHOM U
rpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOUHAS CTEHKA, MIMKOKAIHUKC, UX (DyHKITHH.
[TnazmaTudeckast memOpaHa, e€ cBoiicTBa U pyHkuuu. [{uTomnasma u e€ opraHoupl.
OnHomMeMOpaHHBIE OpraHOWABl KIETKH: dHpormazmaTryeckas cetb (DIIC), ammapar
lonbmky, nu3ocombl.  [lomyaBTOHOMHBIE OpPraHOMIBI KIETKU: MUTOXOHJIPUH,




mactuabl.  [IpoucXoxkaeHWe MUTOXOHAPUM M IUIACTHA. Buabl  1macTu.
HememOpanHble oOpraHOWIIBI KIIETKH: PHOOCOMBI, KIJIETOUHBIM IIEHTP, PECHUYKH,
KIyTUKHA. OYHKIMY OpPraHOUI0B KJIETKU. BKiroueHus

3.9

Snpo — perynatopHbli 1eHTp kieTkd. CTpoeHue sapa: siaepHas o000J0dKa,
KapHOILIa3Ma, XPOMATHH, SIAPBIIIKO. XpPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

}KI/ISHCHGHTGHBHOCTB KJIICTKHU

4.1

OOmMmeH BemiecTB, WIM MeTab0IM3M. ACCUMWIAIUSA (TJIACTUYECKUHA OOMEH) |
TUCCUMIIIALINS (PHEPreTHUeCKUd OOMEH) — JIBe CTOPOHBI EIMHOIrOo Ipoliecca
MeTabonu3ma. Turbl oOMEHa BeImecTB: aBTOTPO(HBIM W rerepoTpodHbli. Poib
(epMEeHTOB B OOMEHE BEIIECTB M MTPEBPAILEHUH SHEPTHH B KIIETKE

4.2

®dotocunre3. CBeroBas u TemMHOBas (a3bl GorocuHTe3a. Peaknum doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HaUeHHWE (POTOCHHTE3a HJsl KU3HU Ha 3emIe.
Bnusnue ycnoBuit cpeapl Ha (OTOCMHTE3 W CHOCOOBI MOBBIIICHUS €r0
MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTE3UPYIONIHe 0aKTeprun. 3HaUeHNE XEMOCHHTE3a JJIs )KU3HU
Ha 3emiie

4.3

DHepretudyeckuii oOMeH B KJeTKe. PaciienjeHne BeEIIeCTB, BBIICICHUE U
AKKyMYJIMPOBAaHUE SHEPTHH B KIIETKE. DTallbl YJHEPTeTHUECKOoro ooMeHa. [ mukonms.
EpomeHHe U €ro BUABIL. KI/ICHOpO,Z[HOG OKHUCJIICHHUC, HJIHN KICTOYHOC JbIXaHUC.
D¢ hHEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHa

4.4

Peakmun marpuyHoro cunte3a. ['enermdeckas nadpopmanus u JIHK. Peamuzamms
TeHEeTHYeCKO HH(OpManuu B KIETKe. [ eHeTHYecKHi KOJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunbiid cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka.
Koauposanue amunokuciot. Poib pubocom B GnocuHTEe3e Oenka

4.5

Hexnerounsle ¢opmbl *ku3HU — Bupychl. Mcrtopus oTkpwiTus Bupycos (/1.1
NBanoBckuii). OCOOCHHOCTH CTPOCHUS W JKU3HEACITEIHPHOCTH  BHPYCOB.
Bakrepuodaru. bonesHu pacreHHMil, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduinura yenoeka (BUY) — Bo3oymurens CIIN/a.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

Pasmuoxenune u HWHAUWBUIYaAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Kierounslii 1IMKII, WM )KM3HEHHBIN MUK KieTku. MaTepdaza u mutos. [Ipomeccsr,
npoTekaromue B uHTepdaze. Permukanus — peaknus marpuyHoro cunresa JJHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM HabOp — KapuoTun. JIWMIOWIHBIA U
rarIouJHBI  XpOMOCOMHBIE HaOopbl. Xpomaruzsl. LluTonornuyeckue OCHOBBI
Pa3MHOKEHHS U MHIUBUAYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kierku — muto3. Craaun muto3a. [Iporeccsl, mpoucxoasiue Ha pa3HbIX
CTaAUsAX MUTO3a. BHOJIOrM4ecKuii CMBICIT MUTO3a

5.2

@®opMBbI pa3MHOXKEHHsI OpraHW3MOB: Oecroyioe M IoJIoBoe. Buabl Oecronoro
PAaSMHOXCHUA: OCJIICHUC HAJABOC, IMOYKOBAHHUC OJHO- W MHOI'OKJICTOYHBIX,
cropooOpa3oBaHUe, BEreTaTHBHOE Pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHPOBAHWE
OpTraHu3MOB, €ro 3HAYCHHUC IJIA CCIICKIIUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOTO.

Meiio3. Craguu wmerosa. I[lpomecchl, NpoUCXOAAIIME€ Ha CTagusiX Meno3a.
[loBenenne xpomocom B Meiro3ze. Kpoccunrosep. buonormyeckuil cmbici u
3HAUYCHHE Meiio3a

5.4

["amerorenes — mporuecc 00pa30BaHUS MOJOBBIX KIETOK Yy >KMBOTHBIX. [loioBbie
JKEJe3bl: CEMEHHUKU W SIMYHUKH. OOpa3oBaHHME U pPa3BUTHE IOJOBBIX KIETOK —




ramMer (CepMaro30uj, SUIEKIeTKa) — crepMmaroreHe3 u ooreHe3. OcoOeHHOCTH
CTPOEHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopenue. [lapreHorenes

5.5

NunuBumyansHOE pazBUTHE (oHTOTEHE3). OMOpHOHAIBHOE pazBUTHE
(sMOpuorenes). Jrambl SMOPHOHAIBHOTO PAa3BUTUSL y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisuus, opraHoreHes. lloctamOpuonanbHOe pa3BuTHe. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHs: MpsSMOE, HEmpsMoe (JIMYMHOYHOE). BrusHue
Cpelpl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHbBIE
YPOACTBA.

Poct u pa3Butue pacteHuid. OHTOreHe3 IIBETKOBOTO PAcCTEHUs: CTPOCHHUE CEMEHHU,
CTauU pa3BUTUA

HaCHGI[CTBeHHOCTB U UBMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenmer u 3amauu reneruxu. Mcropus pa3sBuTus reHeTUKU. Briax pocCUHCKHUX U
3apyOeKHBIX  Y4EHBIX B pa3BUTHE  TEHETHMKH.  MeToisl  T'EHETHKHU
(TUOPUIOTOTUYECKUHA, LUTOT€HETUYECKH, MOJIEKYJIIPHO-T€HETUUECKUIN ).
OcHOBHBIE TCHETHYECKHE IOHATHSA. |'€HeTHdecKas CHUMBOJIMKA, HCIIOJIb3yeMas B
CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJe[OBaHUsA IPU3HAKOB, YCTaHOBJIEHHblE [. Menaenem.
MonHorubpuaHoe CKpelmMBaHue. 3aKOH €IMHOO0Opa3usi THUOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAaHUS. 3aKOH paclIeIVIeHUs MPU3HaKOB. [ unore3a
qUCTOTHI TaMeT. 11onHoe 1 HemmoaHoe AOMHUHHPOBAHUC.

JuruOpunHoe ckpeuiBaHue. 3aKOH HE3aBUCHMOTO HACJEJAOBAaHUS IPU3HAKOB.
[{uToreHeTH4YEeCKNE OCHOBBI JUTHOPUAHOTO CKpEHIMBAaHUS. AHAIU3HUPYIOIIEe
ckpemuBanue. Vcnonb30BaHre aHANU3UPYIOLIETO CKPEIIMBaHUS ISl ONpeIeTIeHHs
TeHOTHUIIA 0CO0H

6.3

CueruieHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mo cuenjieHHOMY
HacJieJoBaHHIO TeHOB. HapyiieHue crenyienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.
XpOoMOCOMHasl TEOpUS HACIECTBEHHOCTHU. | eHETHUECKHE KapThl.

I'enetuka mnosia. XpPOMOCOMHOE oOmNpeAesieHue Tmoysa. AyTOCOMBI W  TOJIOBBIE
XPOMOCOMBI. I'omoramerneie u TeTCPOraMCTHLIC OpraHU3MBI. HaC.He,Z[OBaHI/Ie
MPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

6.4

N3meHunBOCTh. BUaBI N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACJIEACTBEHHAs. Poib
cpeabl B HEHACTEICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOJIU(PUKAIIMOHHON
M3MEHUYMUBOCTU. BapuanuoHHBIA psig W BapualMoHHas Kpusas. Hopma peakuun
npu3Haka. KonmdecTBeHHbIE M KaueCTBEHHBbIE MPU3HAKKM M UX HOPMA pPEAKIHUU.
CgoiicTBa MOTU(PUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnenctBeHHas, WM  TEHOTHNMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
U3MEHYMBOCTh. MeHo3 M TOJOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalmoHHas U3MEHYMBOCTh. Knaccugukanus MyTauuii: reHHble
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuil. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTUYECKHUX PSAI0B B HaclencTBeHHOW n3MeHunBoctu H.M. BaBuioBa

6.6

I'eneruka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METObI T€HETUKH YEJIOBEKA:
T€HEaAIOTHYECKUI, OJIM3HEIOBBIH, LIMTOreHETUYSCKUH, OMOXMMHUYCCKUHA,
MOJIEKYJIIPHO-TEeHETUUECKHH. CoBpeMeHHOe onpeecHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
ITI1P-ananu3a. HacmencrBeHHbIe 3a00/IeBaHNS YeJIOBEKA: TeHHBIC 00JIe3HU, O0JIC3HH
c HACJICACTBCHHOMN MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HH.
CoMarnueckre ¥ TeHepaTUBHBIE MyTamnuu. [I[puHIMIBI 310pOBOrO 00pas3a >KU3HU,
TUATHOCTHKHU, NPO(PUIAKTUKH W JICYCHUS TeHETHYeCKHX Oone3Heil. Meauko-
TEHETUYECKOE  KOHCYJIbTUPOBaHHME. 3HAUYCHHE MEAMIIMHCKOW TE€HETHKH B




MpeaAOTBPAICHNUH U JICHCHUHU I'CHCTHUYCCKUX 3a00JIeBaHUI YeIOBEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa U mpoliecc. 3apoKJICHHE CENEKIIMU U JOMECTHKALUs. Y YeHUe
H.. BaBumoBa 0 MEHTpax MPOUCXOXKICHUS M MHOTO00pa3usi KyJbTYPHBIX
pacteHuid. L{eHTpbl NpOMCX0XKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpoja, MTaMM

7.2

CoBpeMeHHBIE METOJbl CeNeKIUH. MaccoBbli M WHAMBHUIYaJbHBI OTOOpHI B
CENIEKIIMU pacTeHUH U KUBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOpPOACTBEHHOE
cKkpeuBanue — WHOpuaMHT. Ymcras nuHHMA. CKpeUMBaHWE YHUCTHIX JIMHHMA.
I'etepo3uc, wim rubpunHas cuwia. HepoacTBeHHOE CKpeluBaHHE — ayTOPHIUHI.
Otnanénnas rudpuauzanyst u e€ ycnexu. VICKyccTBEHHBIH MyTareHes M MoJIy4eHue
NOJIMIUIONAOB. JIOCTHKEHHS CEIEKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buotexHosiorus Kak oTpacib TPOU3BOACTBA. [ €HHAs MHXKEHEpUs. DTamnbl CO3AaHUs
pexomOunantHoi JIHK u TpancrenHsix opranum3moB. KieTtounas HHXeHEpHs.
Knerounsie KYJIbTYpHI. MuUkKpoKJIoHaIbHOE pa3MHOKEHHE pacTeHui.
KiioHnpoBanue  BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
DOKOJIOTUYECKHE U JTHYECKHE  MPOOJIEMBI. I'MO -  reHeTuyecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOJIOTUS

11

DBOIIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CeuperenbcTBa 3BONONNH. [TaleOHTOIOTHYECKHE: TTOCTIEIOBATEIBHOCTD TIOSIBIICHHS
BUJIOB B MAJICOHTOJIOTUYECKOM JIETOTIHCH, NepexoHbIe bopMmBI.
buoreorpaduueckue: cxoncTBo u paznudue hayH u (GIop MATEPUKOB U OCTPOBOB.
OMOpHOJIOTHUECKUE: CXOJACTBA W pa3igMuusi SMOPHUOHOB  pa3HBIX  BHUIOB
MO3BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKUE: TOMOJIOTHYHBIE, aHAJIOTHYHbIE,
PYOMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH ¥ OCHOBHBIX METa0OJIIMYECKHX IIyTed y BceX
OpPraHu3MOB

1.2

OpomonmonHasa teopus Y. [lapBuna. [Ipennocsiiku BO3ZHMKHOBEHUS JApBUHU3MA.
JIBMIKYIIIME CHIIBI HBOJIOLUM BUIOB MO JlapBHHY (M30BITOYHOE Pa3sMHOXKEHUE IPU
OTPaHUYEHHOCTH  PECYpCOB, HeoIlpenenEéHHass W3MEHYMBOCTb, Oopbba  3a
CYIIIECTBOBAHME, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopust HBomonud  (CTD) W ocHOBHbIE €€  TOJIOXKEHHUS.
MuxkposBontorus. [lonynsius Kak eIMHUIA BUA U 3BOJIOLUN

1.4

JIBrokymue cuibl ((aKTOPhI) BOJIOIUU BUIAOB B IpUpOe. MyTallMOHHBIA MTPOIIECC
U KOMOMHATUBHAs HW3MEHYMBOCTH. llOMynsIMOHHBIE BOJHBI W Jpeid TeHOB.
W3onsaumst u murparusi. EcrecTBeHHBIN 0TOOp — HANPaBISIOMIHAA (HAaKTOP IBOIIOIUH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[IpucnocoOaeHHOCT,  OpPraHW3MOB  KakK  pe3yibTar  3Bojouud. [lpumepsl
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMopd 036l M WIH0AAATI TAIUH.

Bun u BumooGpazoBanue. Kpurepun Buma. OcHOBHBIE (HOPMBI BHI00OPA30BAHUSA:
reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MakposBomntonus. ®opMbI IBOJIIOLIMH: dueTnueckas, JMBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BOMIOLMU

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe




2.1

HOHay‘IHble NpCaACTaBJICHUA 0 3apOXKACHUN KU3HU. HaquBIG TUIIOTE3bI
BO3HUKHOBEHHS >KM3HM Ha 3emse: abuoreHes M NaHcnepMus. XHUMHUYECKas
3BOJIFOI M. 3KCH€pI/IM€HTa.HBHO€ MOATBCPKACHUC XUMHYECKOM OBOJIFOLIUMH.
Hauanpabie sTambl Owonormdeckoit spomtonmu. ['unoreza PHK-mupa. Ilepswie
KIJICTKHU U UX 3BOJIFOIIHSA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KHUBBIX OPraHu3MOB

2.2

PasButne xu3Hm Ha 3emsie mo spaM U mnepuoaaM. Karapxeil. Apxelickas u
nmporepo3oiickas dpel.  [lameosolickas spa u e€ mepuoAbl: KEeMOPHUIHCKHIA,
OpIOBUKCKUN,  CHIYPUHCKHUM, J€BOHCKMH, KaMEHHOYIOJIbHBIM, IIEPMCKHA.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30licKast 3pa U €€ mepuoabl: MaleoreHOBbI, HEOI€HOBBIM, AaHTPOIIOI€HOBBIM.
XapakTepucTUKa KIMMaTa M TEOJIOTMYECKHX IpoueccoB. OCHOBHBIE JTarmbl
SBOJIIOIUHM PACTUTEIILHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [TosiBIEHME, pacuBeT M BBIMUPAHKUE Py )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKOro MuHpa Kak OTpaxeHue HBoiouud. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

2.4

DBOMIOIMST YeJIOBEeKa. AHTPOIOJIOTHUS KaK Hayka. Pa3Butue mpeicTtaBlieHUN O
MPOUCXOXKACHUN 4YelloBeKa. MeToasl H3y4deHHsi aHTpororenesa. CxoncTBa W
pa3nuyus YeloBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKA.
JBwxymme cuibl (paktopsl) aHTpomoreHe3a. HacnencrBeHHass M3MEHUHMBOCTH M
€CTeCTBeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, H3TOTOBIICHUE OPYIUN Tpyna,
MBIIIIICHHUE, PEYb

2.5

OCHOBHBIG cCTalunu W BCTBU OBOJIOIMHU YCJIOBCKA. aBCTpa.HOHI/ITGKI/I, quOBeK
yMenbid, YemoBek mpsaMoxoasmiud, YemoBek  HeaHIepTaldbCKui, YemoBek
pasyMHblii. Haxoqxkum HMCKONMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMS, OOJIACTh
pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoBeueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIEOUAHAs (eBpa3uiicKas),
HErpo-aBCTpalIONIHAs (PKBATOpHUATbHAS ), MOHTOJIOMIHAS (a3HaTCKO-aMEPUKAHCKAs).
UepThl OpUCTIOCOOTIEHHOCTH TMPEACTABUTENECH YENOBEYECKHX pac K YCIOBHIM
cymectBoBanus. EqMHCTBO yenoBedecknx pac. Kputnka pacuzma

OpranusMbl 1 OKpy’Karolas cpeaa

3.1

DKOJIOTUA Kak HayKa. 321,[[8.‘-11/1 U pa3aciibl 3KOJIOTHH. MGTO,Z[bI 9KOJOTHUYCCKUX
HCCaeA0BaHUN. DKOJOTHYECKOe MHUpoBo33peHue. Cpeapl 0OMTaHUS OpPraHU3MOB:
BOAHAsA, HA3CMHO-BO3AyIIIHAsA, TIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢akropsl.  Kimaccupukamuss — 9KOJIOTHYECKHX  (PaKTOPOB:
abmoTnueckne, OWOTMYECKHME W aHTPOIOTeHHBIC. JIeHCTBHE OSKOIOTHYECKHX
($haKkTOpOB HA OPTAHU3MBI

3.3

Abunotnueckue (akToppl: CBET, TeMIeparypa, BIaXHOCTb. @DoTomeproansM.
[Ipucniocobnenuss  OpraHM3MOB K  JCHCTBHIO  aOMOTHYECKUX  (DaKTOpOB.
buosnornueckue puTMbl

3.4

buotnueckue daktopel. Buasl OMOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPCHIIHS,
XHUITHUYCCTBO, napasnuTusm, MyTYaJIi3M, KOMMCHCAJIN3M (HaXHGGHI/I‘IeCTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEUTPATU3M. 3HaueHue  OMOTHYECKUX
B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTEPUCTUKU MOmnysauuu. OCHOBHBIE MOKA3aTeau MOMYJISALUU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, MPUPOCT, MUIPALKS.
JInHaMUKa YUCIIEHHOCTH NOMYJISILUU U €€ PEeTyJisiius

COO6H_I€CTBa 1 3KOJOTUYCCKUEC CUCTEMBI

Coo0miectBo  opranu3moB — OwuoneHo3. CTpyKTypbl OHOILIEHO3a: BHUAOBas,




MPOCTpPaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsS3u B
OnoleHo3e

4.2

DKOJIOTHYECKUE CUCTeMBbI (3KocucTeMbl). [ToHaTre 00 sKocrucTeMe U OMOTEOIIeHO3E.
@OyHKIMOHAIBHBIE  KOMIIOHEHTHl ~ 3KOCHCTEMBI:  NPOJAYLEHTHI, KOHCYMEHTHI,
peayueHThl. KpyroBopoT BellecTB M MOTOK SHEPTHUU B KOcUcTeMe. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMbl. [lumieBsle nenu u cetu. OCHOBHBIE MOKa3aTeNn
HKOCUCTEMBI: Ouomacca, NPOAYKLIHMs. DKOJOTHYECKHE MUPAMUJBL: MPOIYKIUH,
YHUCICHHOCTH, Onomacchl. CBOWCTBA 3KOCHUCTEM: YCTOHYHMBOCTb, CaMOpPETYJISIUS,
pazButue. Cykueccust

4.3

[Ipupogubie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOTO WU
IUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTE€HHbIE 3KOCUCTEMBI. ATpO3KOCHUCTEMBI. YpO0IKOCHCTEMBL.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak ¢akTop  ycroiumBocTH  dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.W. Bepuanckoro o Ouochepe. I'panuiisi, coctaB u cTpykrypa 6uocgepsl.
Kupoe BemectBO M ero ¢yHkuuu. OcoOeHHOCTH Ouochepsl Kak TI00aTbHOM
KOCUCTeMBI. JlMHaMH4YecKkoe paBHOBecue U oOpaTHas CBs3b B Ouocdepe.
KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB (YIJIepo/ia, a30Ta).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIIIU

4.5

UYenoBeuectBo B Oumocdepe 3emun. AHTPONOTEHHBIE HW3MEHEHHUsT B Ouocdepe.
['mobanbHBIC YKOIOTHYECKUE TTPOOIIEMBI.

OcHOBa  palMOHAIBHOTO  YOpPAaBICHHS  MPHPOJHBIMH  pecypcaMH W HUX
UCroJib30BaHue. JloCTIKeHUsI OMOJIOTHH U OXpaHa MPUPOIBI




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITIPOLHECCA

OBSIBATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YYHEHUKA

* buonorus. 10 knace. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Tox pepakmueit
[Taceunuka B.B. AkmmonepHoe o0miectBo «M3aarensctBo «IIpocBemnieHuey

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [Tox penakimueit
[Taceunuka B.B. AkmmonepHoe o6miectBo «M3garenpcTBo «IIpocBemnieHuey

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
Buomnorus. [Toypounsie pazpaborku. 10-11 knaccel. bazoBblii ypoBeHb.
[Taceunuk B. B., lIsenioB I'. I'., Epumona T. M.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/

https://interneturok.ru/

https://sferum.ru/
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