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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTIpEICICHUs] TMOIX0J0B K (POPMHUPOBAHUIO COJACPNKAHUSA YyueOHOTo MpeaMera
«buonorus» cocraBwiaM: KoHUeNTyampHble mnojoxenus OPIroOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJAEp)KaHUA, pe3ylbTaToB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit @Denepanyu, a TakKe TMOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HAYCHUHU B TTO3HAHUY KXKUBOW MPUPOJBI U 00€CTICUeHNN
CYILIECTBOBAHMSI YeJIOBEYECKOro obOmiecTBa. COrIaCHO Ha3BAaHHBIM IOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMHU MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEsAX, 00 oOmein
CTpaTerud OOy4eHHUs, BOCHUTAHHUS U PA3BUTUA OOYUYAIOIIMXCS CPEICTBAMU
yueOHOro nmnpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
collepKaHUE, €ro CTPyKTypy, paclpeielieHhe MO pa3jieliaM M TeMaM,
PEKOMEHIyEMYIO TOCJIEA0BATEIbHOCTh U3YyUEHUs Y4eOHOTrO Marepuasia ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEeIbHOTO
MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIMnXCsl.

B nporpaMmme 10 OHOJIOTMHM Tak)Ke€ YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pPE3yJbTaTaM
oOyueHuss B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
NeSITeIbHOCTH/YUeOHBIX JEHCTBHM OOYYalOMMXCA IO OCBOCHHUIO COJCPIKAHMS
OMOJIOTUYECKOr0 00pa30BaHUsI.

B nporpamme mo omosnoruun (10-11 kmaccel, 0a30BBIl ypOBEHB) pean30BaH
MPUHIUMIT TPEEMCTBEHHOCTH B M3y4YeHMHM Ouojoruu, Onarojmapss 4yeMmy B HeW
MPOCMATPUBAECTCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
(GOpMHpPOBAaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPMEHTALUN JIMYHOCTH, SKOJOTUYECKOTIO MBIIIJIEHUS, PEICTABICHUN O 3J0pPOBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOLIEHHWEM K OKpYXalolleld MPUPOJHON cpene.
[ToaToMy Hapsmy ¢ u3yd4eHHEM OO0IIeONOJIOTHUYECKUX TEOPUi, a TAKKe 3HAHUN O
CTPOCHUU >KUBBIX CUCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MporpamMme 1no OUOJOTUHU YIEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI pEIICHUS PUKIIAIHBIX 3a/a4, B
TOM 4YHUCJe. TPO(UIAKTUKYA HACIEJCTBEHHBIX 3a00JICBaHMI 4YEIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1esnecooOpa3Horo TMOBEACHHUS B OKpYXarolled MpUpOAHON cpeae, aHalu3a
BIIMSIHUSL XO3SUCTBEHHOW ACSATEILHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIATHON HAMIPABICHHOCTH
y4eOHOro mpenMera «bHoIoTus» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIIOBUH JIJIsl PEIICHUS OJTHOM M3 aKTyaJIbHBIX 33]a4 HIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraetr ¢GOpMHUpPOBaHME Yy  OOyYaroIIMXCs
CIOCOOHOCTH aJalTHPOBAThCS K HW3MEHEHUSM JWHAMUYHO pPa3BUBAKOLIETOCA
COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obecreunBaeT (GOPMHUPOBAHUE Yy OOYUYAIOIMIUXCS TMPEACTABICHUN O
HAay4YHOU KapTUHE MUpA, paclIupseT U 0000IIaeT 3HaHHS O KUBOW MpUpPOAE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHU3allid WM HBOJIOLUH, CO3MAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAIBPHOW TI'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTHYECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOW NPHUPOAE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl pELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOMIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosornu odecrieynBaeT yciaoBus s GOpMUpPOBaHUS
VUHTEJUIEKTYAJIbHbIX, KOMMYHHMKAallMOHHBIX M  MH(OPMAIIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HHTETrpaldd OHOJOTMYECKHX 3HAHHUM C
IPEJICTAaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHUS O NpeIHA3HAYEHUH Yy4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OMNpEAENICHHs MOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAHUS, TMPEACTABIEHHOTO B MporpaMMe 0
OuooruM.

Ot6op coxepkanus yueOHOro mpeameTra «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPAa3HOrO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOy4aromuecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O00IIEH KyJIbTYphI, ONpEACISIONIMe aJeKBaTHOE TIOBEJACHUE
YeJIoBeKa B OKPY’KAroIIeH MPUPOJHOM cpejie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTUUYECKOM JesTesnbHOCTH. Ocoboe MecTo B 3TOH CHUCTEME 3HaHMi
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIyKaT OCHOBOMW /1711 (pOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUu
OuooruuecKoro oopazoBaHusl.

CtpykTypupoBaHHe cCOJEp>KaHUs ydyeOHOro marepuaja B Mporpamme IO
OMOJIOTUM OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHHS] 3HAHMK 00
OTIIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeamera «buomgorus»
BBIJICJICHBI CIIETYIOLIME COAEPKATENbHbIE JIMHUN: «bronorus kak Hayka. Metoasl
HayyHOro mo3HaHus», «Kierka xak Ouonoruueckas cucrema», «OpraHu3zM Kak



ononornyeckas cucrteMa», «CucreMa M MHOTOOOpa3ue OpPraHUYECKOrO MHUPa»,
«IBOJIIOIMUS AKUBOU MPUPOABD?, K IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHU.

[lens m3ydenus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE  OOyYaIOIUMHUCSA 3HAHUSAMH O  CTPYKTYpPHO-(DYHKIIMOHAJIBLHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETEHHE YMEHUU
WCIIOJIB30BaTh ATU 3HAHWS IS TPAMOTHBIX JCHCTBHUU B OTHONIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUSI PA3JINYHBIX KU3HEHHBIX TIPOOJICM.

JocTtrxeHnue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6a30BOM
ypPOBHE 00€CIIEUMBACTCS PEIICHUEM CIISTYIONINX 3a/1ay.

OCBOCHHE OOYYAIOITUMUCS CHUCTEMbI 3HAHMH O OHMOJOTMYECKUX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIaX, CIyKalluX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOO0Pa3Hi U OCOOCHHOCTSX JKMBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIiH, BbIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTUH;

dbopmMupoBaHUe y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYyTSAX pPa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IVISA0B, HACH M TMOAXOJ0B K HM3YUCHHUIO JKMBBIX CHCTEM
pPa3HOIr0 YPOBHS OpraHU3alNH,;

CTAaHOBJICHHE y oOydaromuxcsi oOueld KyabTypbl, (YHKIIMOHAIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHITH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa >KUBOW MPUPOJBI HAa OCHOBAHWU 3HAHUW U OIbBITA, MOJYUYCHHBIX MPH
H3YYCHHH OMOJIOTHH,

dbopMupoBaHHe Yy OOYYarOIIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOIIOICHHS ATHUCCKHUX
HOPM IIPU MPOBEJACHUN OMOJIOTUUYECKUX UCCIICI0BaHUM;

OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUN ISl TIOBBIIICHUS] YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 115l GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS,

MIPUMCEHEHHUE NMPUOOPETEHHBIX 3HAHUI U YMECHHUI B TIOBCETHEBHOM KU3HU IS
OLICHKU MOCJIEACTBHM CBOEU JIESITEIBHOCTH 110 OTHOILICHUIO K OKPYXKAKOUIEN Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COONIOZEHUE Mep NPOPHUIAKTUKU
3a00JIEBaHH.

B cucreme cpemnero oOmiero oOpasoBaHusi «buosnorus», mzydaemass Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o01acTu « EcTecTBeHHO-HayUHbIE TIPEIMETHI».



Jlnst m3ydenus: Oronoruu Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoautcs 68 vacos: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11 kmacce — 34
qaca (1 gac B HeJeIo).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOLIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HaykKaMmu, (puiiocoduelt, STUKON, SCTETUKON U MPABOM.
Pons Ouonorun B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo bl TO3HAHUS )KUBOM TTPHPO b (HaOII0ACHHE, SKCIICPUMEHT, OITUCaHUE,
u3MepeHue, KkiaccupuKalus, MOJCIUPOBAHUE, CTaTUCTHUYecKas o00padoTka
JTaHHBIX).

JleMOHCTpaL UK

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeTo bl MO3HAHUS )KHUBOUM MPUPOIBI».

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB MpU
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTaHU3AIUA.

Xussie cuctembl (OMOCHCTEMBI) Kak MPeAMET U3ydeHus: ouonorun. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX Pa3HOOOpa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbIA, MOMYISLHUOHHO-
BHJIOBOM, 9KOCHCTEMHBIH (OMOTreOIeHOTHYCSCKHUI), OHOChEpHBI.

JlemoHcTpauuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TTPU3HAKH KU3HW», «YPOBHHU OpPTaHHU3AIUN
YKABOW MPUPOIBI».

Oo6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKHii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBHI. MaKpOJJIEMEHTHI,
MHUKpPO3JIeMEHThI. Boia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoeHne 0eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHuMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~OCIKOBOW MOJCKY/Ibl ([epBHYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTHYHAsl CTPYKTypa). XUMHUECKHE CBOWcTBa OenkoB. buonormueckue
GbyHKIMH OEITKOB.



depmenTsl — Owuonormyeckue KaranusaTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crnenuduuHoctb. KodepMmeHThl. BuTamuHsbl.
OT1nuyust pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYrieBoabl: MoOHOcaxapuisl  (TNIOKO3a, pubo3a ©  JIe30KCHpu003a),
nucaxapuasl  (caxaposa, JaKTo3a) M Toiucaxapuabl  (Kpaxmani, TIIMKOTEH,
IeJUTE0II03a). bronorndeckre GyHKIUN YTIIEBOIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopobHble  cBOMcTBA. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
YTJIEBO/I0B, OEIKOB U JUIHUI0B KaK UICTOUHUKOB SHEPTUU.

HykneunnoBeie xkwucnotrel: JHK u PHK. Hykineotuast — MoHOMEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u Qpynkiuu JHK. Ctpoenue u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKIUH.

[{uTosnorus — Hayka o kieTke. KierouHnast Teopust — npuMep B3auMOACHCTBUSA
uzael u (akToB B HAYYHOM MMO3HAHUU. MEeTO/1bl U3yUeHUs KIETKH.

Knerka kak 1nenoctHas >xuBas cucteMa. OOmmue NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisekysbl /JIHK kak renerudeckuil amnmapar,
CUCTEMa CUHTE3a OenKa.

Tunel KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHMs MpoKapuoTHueckor kieTku. Kmerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKA. OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
rpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u ¢pyHKuuu. [{utormazma u eé
opranoussl. OmHoMemOpaHHbIe opraHowabl kieTku:. OIIC, ammapar I'ombmkwu,
I30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MHUTOXOHIPHUH, IIJIACTHIBI.
[Ipoucxoxnaenne MUTOXOHIApUN M 1actua. Buasl mmactun. HememOpanHbie
OpPraHoubl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPHUOIH, PECHUUKH,
KryTuky. QyHKIIUY OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: sijaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammel:  «PacnpeneneHue XUMHUYECKUX DJJIEMEHTOB B HEXHUBOU
npupone», «PacnpeneneHne XUMHUUECKUX JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmuuel u cxemsl: «llepuoanueckass Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAbI», «buocunres 6enka», «CTpoeHre MOJIEKYJIbl Oenka,
«Ctpoenne pepmenta», «Hyknennonbie kucinothl. JJHK», «Ctpoenue Mosexybl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKU», «CTpOeHUe KUBOTHOU KIIETKN»,
«CTpOE€HHE PACTUTENIBHOM KJIETKW», «CTpOoeHHE MNPOKAPUOTHUYECKOU KIIETKH»,
«CtpoeHue sapa KIeTKu», «YTIeBOoAbD, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl TMPOBEACHUS
HAOMIOACHUHM, H3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpPaKTUYeCKUE PAdOThI:

JlabopatopHass pabora Ne 1. «M3ydeHuwe KaTaIUTHUYECKOW aKTHUBHOCTU
(depMenTOB (Ha MpUMEpe aMUIIa3bl MM KaTajaa3bl)».

JlabopatopHas pabora Ne 2. «M3yyeHue CTpOeHUS KJIETOK PpACTECHUH,
YKUBOTHBIX W OaKTepHUil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M ux
OMHCAHUE.

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AcCUMMWIALUSA (IIaCTUYECKUN OOMEH) U
JTUCCUMIIIALNS (PHEPreTHUSCKHii OOMEH) — JBE CTOPOHBI €IUHOrO Ipolecca
MeTabonu3ma. Poiap 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B IMOHUMAHUU
MeTabom3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbIil. Poib hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CeroBas U TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dborocunTeza. DPpdhekTuBHOCTL (hOTOCHHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emse. Biausinue ycioBuil cpenbl Ha (OTOCHMHTE3 U CIIOCOOBI MOBBIIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOoCHHTe3. XEeMOCHUHTE3Upytolue 0akrepun. 3HaUyeHUE XEMOCHHTe3a s
JKA3HU Ha 3eMJIe.

DHepreTuueckuid oOMeH B KieTKe. PacriernsieHue BENIeCTB, BBIJICJICHHE U
aKKyMYJUPOBaHHE DHEPrUU B KIJIETKE. OTambl JSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxeHue um ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurensHoe dbochopunupoBanue. O HEKTUBHOCTh
HEPreTUYECKOro OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. l'eHernueckas wuHpopmauus u JHK.
Peanuzanus renetwdyeckoil uH@opManuu B KJIETKE. ['€HETHYECKHM KOJ U ero
cBoiicTBa. Tpanckpumnims — marpudHbiii cuate3 PHK. Tpancnsmus — GuocunTes
Oenka. Ortanbl TpaHchsiuuud. KoaupoBaHue aMUHOKHCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiThs BupycoB (1. H.
WBanoBckmit). OCOOEHHOCTH CTPOCHUS H KM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnn pacreHuid, XWUBOTHBIX M YEJIOBEKa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHoneduiuta denoseka (BUY) — Bo3Oyaurens CIT/a.



OOpatHast ~ TpaHCKpUWIIIUS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpoCTpaHEHUs] BUPYCHBIX 3a00JIEBAHUIA.

JleMOHCTpaLUm:

[Toptpetsi: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl U cxembl. «Tubl muTaHUA», «MeTabom3m», «MHUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xiopomnact», «®Dorocunres», «Crtpoenne JIHK»,
«CTtpoeHne U QPyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenka», «[ eHeTHYeCKuii Ko,
«Bupycer», «bakrepuodarn», «CtpoeHue u ku3HeHHBIM 1uki Bupyca CITN/a,
O0akTepuodara», «Perumkarus JTHK».

O6opynoBanue. Moaenu-anmukanuu «Yapoenue JIHK u Tpanckpumims»,
«buocunTes 6enka», «CTpoeHue KIeTkn», Moaens cTpykTypsl JJHK.

Tema 5. Pa3MHOXkeHUE M HHAUBUAYATIbHOE PA3BUTHE OPraHU3MOB.

KierouHnblii IIUKI, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocom. XpOMOCOMHBIH Ha0Op — KapHUOTHIL
JIumiouaHbIi W TalUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHIBI.
[{utonoruuyeckue OCHOBbI Pa3MHOXKEHUS U  HWHIUBUAYAIBHOTO  Pa3BUTHUA
OpraHHU3MOB.

Henenue knetkn — muto3. Ctaaum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAUSIX MUTO3a. bHOTOrHUeCKUi CMBICIT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U mosioBoe. Bujbl 6ecmosoro
Pa3MHOXXEHUA: [IEJICHUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KJIOHMPOBaHWE
OpraHU3MOB, €r0 3HAYECHHE JIJISl CENEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Ipoueccsl, NpOUCXOAsIIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICI H
3Ha4YEeHUE MEH03a.

["ameTtorenes — mnpouecc 0Opa3oBaHUsA MOJOBBIX KIETOK y UBOTHBIX.
[TonoBbie *emne3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJICTOK — ramer (Crepmaro3om[i, SHIEKICTKa) — CIIEPMATOTeHE3 M OBOTCHE3.
OcoOeHHOCTH CTpPOEHUs SWLEKIETOK U CHepMaro30unoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanpHOe pa3BuThue (OHTOTEHE3). OMOPHUOHAIBLHOE  pPa3BUTHE
(smOpuorenes). Drtamnbl SMOPHOHATIBHOIO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiius, opraHorere3. [loctomOpuoHansHOE pa3BUTHE. THUIIBI
OCTAMOPHOHAILHOTO Pa3BUTHS. TMpsAMoe, HempsMmoe (IMYuHOYHOE). BiusHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BHIBATH BPOXKICHHBIC
YpOJCTBa.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INM PA3BUTHUS.

JdeMoHCTpaMu:

Tabmuubpl u cxeMbl: «®DOpMBI pPa3MHOXKEHHSI OpPraHU3MOB», «J[BOiHOE
OIUIOJIOTBOPEHME y IBETKOBBIX pACTEHHI», «BereraruBHOE pa3MHOXKECHHE
pacteHuit», «JlemeHue KIeTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK»,
«Ctpoenue xpoMocombl», «Knerouneiii mukm», «Pemmmkamusa JHK», «Mwutos»,
«Menos», «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKOTIUTAIOIIUX U
yeaoBeka», «OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepmMaTo30U1bl
MJIEKOIIMTAOIIEr0», «SHIeKIeTKa MIIEKONnTarmero», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJNb-alIUIMKalus «JlejeHue KIETKU», MOJENb
JIHK, Mmonenb meTtadazHoil XpOMOCOMBI.

JlaGopaTopHbIe M IPaKTHYECKUE PadoThI:

JlaGopaTopHas pabora Ne 3. «HaOmromeHme MHTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «l3ydeHue CTpOeHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax».

Tema 6. HacjieiCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUKU. Poib nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHUHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
yu€HBIX B pa3BUTHE TCHETUKH. MeToAbpl TeHETUKH (THOPHI0JOTHYECKUH,
IIUTOICHETUYCCKUH, MOJIEKYJIIPHO-TeHETHYECKHI). (OCHOBHBIE TI'€HETHYECKHE
noHATUA. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE I'. Menaenem.
MoHorubpunHoe CKpellMBaHWe. 3aKOH €AMHOO0Opa3usi THOPUIIOB TEPBOTO
nokoyieHud. IIpaBuino JOMHHUPOBAHUA. 3aKOH PACHICIUICHUS IPU3HAKOB.
['unioresa ynctoTsl rameT. [1loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  cKpelMBaHue. 3aKOH  HE3aBHUCUMOIO  HACJIEIOBaHUs
npu3HakoB.  lluToreHeTHyeckue - OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIUBAHUS.
AHanuzupyoliee ckpeupanue. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPE/ICJICHUS TEHOTHIIA OCOOH.

CuerieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHue cuemnieHus reHoB B pe3ysbTare
KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETUUECKNE KapThI.



['enetuka mona. XpoMOCOMHOE OMNpejeieHue mnoja. AyTOCOMbI U TMOJOBbIE
XpoMocOMBI. ['OMOrameTHele W rereporaMeTHbie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

M3MeHunBOCTh. BHabl N3MEHUYNMBOCTH . HEHACJICACTBSHHASA U HACIEICTBEHHA.
Pone  cpenpl B HEHACHIEACTBEHHOHM  M3MEHUMBOCTU.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHON N3MEHYNBOCTH. BapuarmoHHbBIN psl U BapHAIlOHHAST KPUBasl.
Hopma peakuuum npusHaka. KonndecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakiuu. CBoicTBa MOAUGMUKAITMOHHONW U3MEHUUBOCTH.

HacnencrBenHnass, WM Te€HOTHIIMYECKas, W3MEHYMBOCTL. KoMOuHaTHBHas
W3MEHYHMBOCTh. Melo3 W TOJIOBOM MpoIllecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTUA. MyTarmoHHasi K3MEHYMBOCTh. Kimaccudukamus MyTaruii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUYUHBI MyTanuii. MyTareHHbIe (haKTOPBHI.
3aKOH TOMOJIOTHYECKUX PSJIOB B HaclIeACTBeHHOM n3MeHnunBoctu H. 1. BaBuiiona.

BHesinepHas HacIeICTBEHHOCTh U HK3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJI0BEKAa. I€HEaJIOrNYSCKUM, OJIM3HEIOBBIHN, IINTOT€HETHYECCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemMeHHOE ONpENEITICHUE FeHOTHIIA.
MOJIHOTEHOMHOE CEKBEHUPOBAHHWE, T'C€HOTUIIMPOBAHUE, B TOM YHMCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojieBaHMS 4YeJOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MpPeapacioyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckne M TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0pPOBOTO 00pa3a KU3HH, THATHOCTHKHU, MPOMHMIAKTUKHN U JICUSHUS TEHETHUYECKUX
Oomne3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHHE METUIIMHCKON
TCHETHKH B TIPEJOTBPAIICHUHN 1 JICUYCHUN TeHETUUECKUX 3a00JICBaHHI YeIOBEKa.

JleMOHCTpaL UM

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuet © cxembl:  «MOHOTHOpHUIHOE  CKpEIIMBAaHUE M €ro
LUTOTCHETUYECKAsT OCHOBAa», «3aKOH PAaCUICIUICHUS M €ro ILMTOre€HETHYEeCKas
OCHOBaY, «3aKOH  YHCTOTBI  TraMeTy, «JluruObpuiHOE  CKpElIMBaHUE»,
«IluTomornueckue OCHOBBI JTUTUOPUIHOTO CKPEILLUBAHUSY, «Meiio3z»,
«B3auMoIeCTBHE AJUICNIbHBIX TE€HOB», «l['eHeThYeckue KapThl PaCTECHUH,
JKUBOTHBIX M 4YejoBeKka», «['eHeTwka moja», «3aKOHOMEpPHOCTH HacjeI0BaHUS,
CUEIUIECHHOTO ¢ mnosiom», «Kapuotumbl dYenmoBeka H KUBOTHBIX», «Buab
U3MeHYnBOCTH», «MoaudukanonHas HW3MEHUYUBOCTH», «HacnemoBaHue pesyc-
daktopa», «I'eHeTrka rpymm KpoBu», «MyTalimoHHasi U3MEHUYUBOCTHY.

O6opynoBanue. MOACIHU-ANMIIIUKAINN «MOHOTHOPUIHOE CKPEIUBAHUEY,
«HemonHoe nmoMuHMpOBaHHE», «JluruOpumHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHUKPOCKOI H MHUKporpemnapar «J[pozodwmia» (Hopma, MyTanuu
(bOpMBI KPBUTEEB M OKPACKH Teja), Tepoapuii «I['opox OCEBHOI.

JlabopaTopHble U NpaKkTHYecKHe Pa0OThI:

JlaGoparopHas pa6ora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOIO W
JUTHUOPUTHOTO CKPEIMBAHUS Y IPp030( Wbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydenne MoanpUKAITMOHHONW W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHas pa6ora Ne 7. «AHanu3 MyTanui y JIpo30(uibl Ha TOTOBBIX
MHUKpPOIpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME W aHaIW3 POJOCIOBHBIX
YeJI0BeKay.

Tema /. Cesekuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apPOKIACHUE CENEKUNUHA U JOMECTHKALUS.
VYuyenne H. W. BaBuioBa 0 1EHTpaXx TNPOUCXOXKJIECHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuM. LIEeHTpBl IPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CEJEKIIMU. MaccoBbI U MHAUBUIYAJIbHBIA OTOOPHI B
CEJICKLIMM DPACTEHUM M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
cKkpeniuBanue — HUHOpuAuHT. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIIMBaHUE — ayTOPUIMHT.
Otpanénnas rtuOpuauzanmss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIyYEHUE TIOJIMIUIOUIOB. JIOCTHI)KEHMS CEIeKUMU pAaCTeHUM, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl
co3ganust pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KJIOHMpOBaHUE BBICOKOIIPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoomembl. MO -  reHeTuyecku
MOUDUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupl w1 cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «Otaanéunas rubpuauzanus», «Padoter akagemuka M. @. BanoBa»,
«Ilomumnonnus», «OO0beKThI OuoTexHonorun», «KiaeTouHble KyJIbTyphl U
KJIOHUpOBaHUe», Kk KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHETUTOAO0B TUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repbapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.



JlabopaTopHble U NpakTHYecKHe Pa0OThI:

Okckypeuss «OCHOBHBIE METOABl W JIOCTHXKCHHS CENIEKIUU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTAHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCIBITATEBHBIA ~ YY4aCTOK, B TCIUIMYHOE XO3AHCTBO, J1A0OPATOPHIO
arpoyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAS] OMOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMOJOTMU. BiusiHue HBONIOIMOHHONW TEOPUHM HAa Pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenbctBa 3BoMonuU. [lameoHTOMOrHYECKHe: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETONMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguueckue: cXoAcTBO U pazianune GpayH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA U pa3iuuus 5MOPHOHOB pa3HbIX BUOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. T'OMOJIOTUYHBIE, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. IIpeanochlikM BO3HUKHOBEHMS
JTapBUHM3MA. J[BMKyIIME CHJIBI 3BONIONMU BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HeEompeneiaEHHas W3MEHYUBOCTD,
Oopb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckast Teopust 3Bositoninu (CTD) u €€ OCHOBHBIE MOJIOKEHUS.

MukposBosntonus. [Tonynsiuus kak eMHULA BUAA U 3BOJIIOLUH.

JBxymue cuibl (akToOpbl) IBOJIONUU BHIOB B MpHpoje. MyTallmOHHBIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiiiMOHHBIE BOJIHBI U JApend
reHoB. M3o0s1ust 1 MUrpanus.

EcrecTBeHHbIlt 0TOOp — HampaBisitoumii  ¢akrop sBojtonuu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepst
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(}o3bl U UANOAIATITALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  3BOJIOLUMU:  (UIETHYECKAsl, JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatuMocTh 3BOMIOLUY.

[IpoucxoxaeHne OT HecnelNMalIU3UPOBaHHBIX TpenkoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHAS paguaIus.

JlemoHcTpauuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuupl U cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpA Ha 3emiie», «3apoIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CyllecTBOBaHME», «EcTecTBeHHBIN 0TOOP», «MHOro00Opa3nue COPTOB PACTCHHIA,
«MHorooOpa3ue  mopon  kuBOTHBIX»,  «[lomymsauuu»,  «MyTanuonHas
U3MEHYHMBOCTH», «Apomopdo3br», «Mmuoamantamum», «OOmmas aereHeparms»,
«JIBrmKyImme cuiabl dBoiroiun», «Kapra-cxema wapmpyrta myTemiectBus Y.
JlapBuHa», «boppba 3a cymiecTBoBaHUE», «IIpHCIIOCOOIEHHOCTH OPraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOJOTMIECKOE BUI000pA30BaHUE.

O06opymoBaHHe. KOJUICKITNS HACEKOMBIX C PA3TMYHBIMUA THUIIAMH OKPACKH,
HA0Op IUTOAOB W CeMsH, KOoJuteKius «[IpuMepsl 3amUTHBIX TPHUCTIOCOOICHUHA Y
KUBOTHBIX», MOJIeNib «OCHOBHBIC HAINpABICHUS HBOJIONUUY», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOIO MO3ra IO3BOHOYHBIXY.

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXpaHHOCTH
HMCKOIIAEMBIX JKUBOTHBIX M pPAacTeHUW», Monaenb ammvkanusa «llepekpéct
XpOMOCOM», BIIAXKHBIE mOpemnaparsl «Pa3zButue Hacekomoro», «Pa3Butue
JSITYIIKA», MUKporpenapar «/Ipozoduna» (HopMa, MyTanuu (GopMbl KPbUIbEB H
OKpAcCKH TeJa).

JlaGopaTopHbIe M IPaKTHYeCKUE padoThI:

JlaGoparopuast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue IpUCIIOCOOJICHHOCTH OpraHW3Ma U
€€ OTHOCHUTEJIIBHOTO XapaAKTEPa».

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbIE TIPECTAaBICHUS O 3apOXKACHUU >KWU3HHU. HayuHble rumortessl
BO3HMKHOBEHHUS >KM3HU Ha 3emie. aOuoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIONMSA. AOHOTEHHBIM CHHTE3 OPraHUYECKUX BEHIECTB M3 HEOPTaHHMYECKUX.
DKCHEPUMEHTAIILHOE TTOATBEPKACHUE XMMUYECKOW ABOIIOLIUK. HavanbHbIe 3Tamnbl
ounonornyeckor sBomtonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIETKU. [lepBble KIETKM M UX SBOJIIOLHS.
@opMHUpPOBAaHUE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emiie 1Mo ’paMm U nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mnepuoAbl: KeMOPHUIICKUH,
OPAOBUKCKUH, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPHACOBBIMN, FOPCKUN, METOBOM.

KaiiHo3oiickas »spa W €€ TNEepUOAbl: MMAJCOICHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U T€OJOTHMYECKUX MponeccoB. OCHOBHBIE 3Tarlbl
ABOJIFOIIUN PACTUTEIBHOTO W KHMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU u
KUBOTHBIX. [T0osiBIIEHME, paclIBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKkeHHEe 3Botonud. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIIbI OPTaHU3MOB.

DBOJIOLHNS YeTOBEKA. AHTPONOJIOTHS KaK HayKka. PazButue npeactaBieHui o
MPOUCXOXKJICHUHM 4YeloBeka. MeTroasl u3ydyeHusi aHTpornorene3a. CxojacTBa U
pa3InyKs 4EeJI0BEKA U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuwibl  ((akTopsi) anTpornorene3a.  HacnenctBennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3  KU3HH,
W3TOTOBJICHUE OPYIHUM TPYJa, MBIIUICHUE, PEUb.

OCHOBHBIEC CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpaIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxomdmiui, YesoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxojku uCKOINaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIHUA.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpaJiowjHas  (dKBaTOpHANbHAs),  MOHTOJIOHIHAS
(asmarcko-amepukaHnckas).  UepTbl  IMPHUCIIOCOOJNEHHOCTH  TPEJCTaBHTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKHX pac.
Kpuruka pacusma.

JleMOHCTpaLUK:

[Toptpetsi: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabomuuesl 1 cxeMmsel. «Bo3nnkHoBenne CoyiHEeYHON cUCTEMBI», «Pa3Burne
opraHuueckoro wmmupa», «PacturenbHas KieTka», «KuUBOTHas  KJeTKa»,
«ITpokapuoTudeckast kieTka», «CoBpeMEHHas CHCTEMa OPraHUYeCKOro MHUpa»,
«CpaBHEHHE AaHATOMHMYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MECTa TMAJCOHTOJOTUYECKUX HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4YeJIoBeKa», «JIpeBHenmue moam», «/IpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «YeoBeueCKue pacel».

Oo0opynoBanue:  Mymspku  «[IpomcxoxiaeHue — denoBeka»  (OIOCTBI
ABCTPAJIONMTEKA, MUTCKAHTPOIa, HEaHIEpTaiblla, KPOMAHBOHIIA), CICIKH WIH
N300paKeHUST KaMEHHBIX OpYAHH TEepPBOOBITHOTO dYeloBeKa (KaMHH-YOIIIEPHI,
pyOmia, ckpeOja), TCOXpOHOJOTHYECCKass TaOyuna, KoJuleKuus «DopMel
COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpaKTUYeCKUE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHnne nuckomaeMbIXx OCTaTKOB PAaCTECHUN U
YKUBOTHBIX B KOJUIEKITUSIX.



DKCKypcusi «DBOJIFOIMS OPraHMYECKOTO MUpa Ha 3emye» (B eCTeCTBEHHO-
HAYYHBIN WM KPaeBETUECKUI My3eii).

Tema 3. Opranu3sMbl 1 OKPY Kaloas cpeaa.

DKOoJOorus KaK HayKa. 3aJjauyd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJTOTHUYECKUX
MCCIIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHus OpPraHU3MOB. BOJHAsl, HA3€MHO-BO3yIlIHAas, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOINOreHHbIe. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKToOphl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTONEPUOAN3M.
[IpucniocoOneHust OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosiornueckne puTMasi.

buornueckue (bakTopBhI. Bunapel OMOTUYECKHUX B3aUMOJICUCTBUM:
KOHKYPEHIIUs, XUIHUYECTBO, CuMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyallu3M, KOMMEHcanu3M (KBapTHPAaHCTBO, HAaXJICOHHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHWe OWOTUYECKUX B3aUMOJICUCTBUU [IJI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU TomyJiaiuu. (OCHOBHBIE IOKAa3aTelH
NOMYJISILUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTH MOMYJISIUUA U €€ PeryIIsIusl.

JlemoHcTpauuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapTta «I[Ipuponnbie 30Hb 3eMau», «Cpeasl 0OUTaHUS
opranuzmoB», «®otonepuoausm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NMONYJISUUA UHPY30pUu-Tyhenbku», «[lumensie renm».

JlaGopaTopHble ¥ NPaKTHYeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0cCOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUSIY.

JlabopaTopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCa».

[Ipaktuueckas padota Ne 2. «Iloncué€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHU».

Tema 4. CooO1iecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

CooOmiectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OuOlEHO3a: BUIOBaf,
NpOoCTpaHCTBeHHAs, Tpodudeckas (muiieBas). Buasl-momuHantel. CBs3M B
ouorneHose.

Dkonoruueckne cuctembl (3kocucrembl). [loHsTne 00 3KOcHcTeME WU
ouoreorieHo3e. DyYHKIIMOHAIBHBIE KOMIIOHEHTHI HIKOCHUCTEMBI. TPOAYLICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckne (muimeBbie) YpPOBHU OSKOCHUCTEMBL. [IWINEBBIC IIEMA ¥ CETH.
OCHOBHbBIE TIOKAa3aTENM SKOCHUCTEMBI: Ouomacca, MPOAYKIHSA. ODKOJIOTHMYECKHE
nupamMujibl:  MPOAYKIMH, YHCJICHHOCTH, OunomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJISIMS, pa3BuTue. CyKiieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHoobOpaszue kak @akTop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHOOOpasus Ha 3emIIe.

Yuenne B. U. Bepuaackoro o O6mocdepe. ['panuiipl, coctaB u CTPYKTypa
ouochepnr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHocTH Ouochepnl Kak
rno0anbHOM 3KocucTeMBl. JlMHamMuyeckoe paBHOBecME U oOpaTHas CBA3b B
ounocpepe.

KpyroBopoTsl BEIIEeCTB M OMOTCOXMMHUYECKUE IUKIIBI AJIeMEeHTOB (yriiepoa,
a30ta). 30HATBHOCTH OHocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTpONOreHHbIe U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJTOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHue MIPUPOIBI U YeJI0BEYECTRA. Coxpanenue
Oropa3HO00pa3us KaKk OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIIBLHOTO
YOPABJICHUS NPUPOAHBIMA pPECYpCAMH M HMX HCIOJIb30BaHHE. JlOCTHIKEHHUS
OMOJIOTHH U OXpaHa MPUPOIBL.

JlemoHcTpauuu:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «Ilumesbie nenun», «bUOLIEHO3: COCTaB U CTPYKTypa»,
«IIpupoansie coobmectBa», «llenn nuTaHus», «DKoJOrMYecKass HUPAMUIA»,
«buocdepa u yenoek», «IkocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», « DKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECUCTBHS Ha nIpupoay», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHe#Ias cocTaBistOILIas
ouochepor», «DakTopsl gerpaganuu mouB», «IlapHukoBbiil d3pdexT», «DakTophl
paAMoOaKTUBHOTO 3arpsi3HeHust Ouocdeppr», «OO0mas cTpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopor azora B IpuUpoae».

O6opynoBanue: MoOAEIb-aNIIUKaNusa « TUMUYHBIE OMOIIEHO3BI», TepOapuit
«PacturenbHbIe COOOIIECTBaY, KOUICKINH «bromeHo3», «Bpenurenn BaKxHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJbTYp», TepOapud U KOJJICKUWHM pacTeHUH U
YKUBOTHBIX, MPUHAJICKANIME K Pa3HbIM 3KOJOTMYECKUM TpyMaM OJHOIO BHJA,



Kpacnas knura Poccuiickoit @exneparuu, H300paKEHUS OXPaHIEMBIX BHUIOB
PacTEHUN U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHHUS K pe3yibTaTam
OCBOGHMs  OOydalolMMHUCA NpPOrpaMM  CpeJHero oomero o0pa3oBaHMUA:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONIME. OCO3HAHME O0YUYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPEACIICHUIO, HaIUYhe€ MOTHBAIlUM K OOy4YeHHIO  OMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAJAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCSl PYKOBOACTBOBATHCS B CBOECH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, NPUCYIIAMHU CHCTEME
OMOJIOTUYECKOTO  00pa30BaHMs, HAJIMYHME OKOJOTMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTAThl OCBOEHUS MpeaMeTa «BbHOJIOrusS» JOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESITEIBHOCTH B COOTBETCTBHHM C
TPaJUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHSATHIMH B OOIIECTBE IpaBUJIAMH M HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpAa3BUTHUA, PpA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBOXXEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIIOBEKY TPyJa U CTaplIeMy MMOKOJIEHUIO,
B3aMMHOT'O YBa)XCHHUsS, OCPEKHOr0 OTHOMICHHS K KYJIbTYpPHOMY HAaCIEIUI0 U
TPpaAULMSIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickon denepauuu, Npuposic U
OKPYIKaroIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YydeOHoro mpeamera «buonorus»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYarOIIUXCs PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TO3WIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBAa, pacHIMpeHUEe >KU3HEHHOTO
OTBITA W OMbITA JIEITEILHOCTH B MPOIECCE pPeaU3allMi OCHOBHBIX HAaIpPABJICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYarONIET0OCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUH Y4YeOHBIX M MO3HABATEIBHBIX 3a7a4, BBHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3UIIMI0 1O OTHOUICHHUIO K
SIBJICHHUSIM COBPEMEHHOU KU3HH U OOBSICHATS €€,

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COILMAJIBHBIM TTOJI0KEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIICHWS K MHEHHIO OIIMOHCHTOB MPH OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTH pOCCHICKOMN TPaXJIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTU TMEPEN]
PonuHoi, ropmoctu 3a CBOM KpaH, CBOO PoauHy, CBOM $SI3bIK M KYJIBTYpPY,
MPONIOE M HACTOAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuy;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPOJIBI,
JTOCTWXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE M
pa3BUTHE OWOJOTHH, TIOHUMAHHMS 3HAYCHUS OWOJOTHM B ITIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA,;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3amure OTeuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHUE TyXOBHBIX IECHHOCTENW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIUYHOTO BKJIAJA B IOCTPOCHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo10B Poccun;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETHKY ObITa, HAY4YHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYyJa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHUMAaHNE YMOIIMOHATILHOTO BO3JICHCTBUS )KUBOU MTPUPOJIBI U €€ 1IEHHOCTH,

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAIBLHOTO 0JIATOMOTY YN

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  mHMTaHHWe, COOJIOJACHHE TUTHCHHYSCKHX TIPAaBHJI W HOPM,
cOamaHCUPOBAHHBIA pPEKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3HUecKas
aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (QU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPAaBWJI WHIAWBUAYAJLHOTO U  KOJUIGKTUBHOTO
0€301acHOT0 MOBEICHUS B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHME TIOCICACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHUSI);

6) TPyA0BOr0 BOCIIUTAHUS

TOTOBHOCTD K TPY/y, OCO3HaHNE IIEHHOCTH MacTepCTBa, TPy Aomooue;

TOTOBHOCTh K AaKTHUBHOHW JCSITEIBPHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTB;

WHTEpPEC K Pa3IMUHBIM cdepaM mpodhecCHOHATBHON MeATeTLHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccu U peanu30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIUIAHbI;

TOTOBHOCTh W CIHOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpPA30OBAHHMIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) PIKOJIOTHYECKOr0 BOCIIUTAHMS

DKOJIOTUYECKU IIEJIeCO00pa3HOe OTHOMICHWE K MPHPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAaHMUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPBI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TOCTYNKOB W OIGHKH MX BO3MOXKHBIX TIIOCJICACTBUN IS
OKPYKaIOIIEH CPEeIbI;

OCO3HaHWE TI00ATBHOTO XapakTepa HKOJOTUYECKUX MPOOIeM W MyTed HX
pelieHus,

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble MPU U3YUYECHUU OWOJOTHUHU
3HAHUS W YMEHUSA TMPU PEHICHUH TPOOJIeM, CBS3aHHBIX C paIllMOHAIBHBIM
NPUPOJIONIONL30BaHKEeM  (COOIOJICHHE  TPaBWJI  TOBEIEHUS B MPHPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOChEphI);



aKTMBHOE HENPUATHE JEHUCTBUM, NPUHOCALIIMX BpEN  OKpYyXkKarolleu
IPUPOJIHOM Ccpelie, YMEHUE MPOTHO3UPOBATH HEOIArOoNpHUSTHBIE SKOJIOTHUECKUE
MOCJIEJICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpallaTh HX;

HaJIMYMe Pa3BUTOr0 3KOJIOTUYECKOTO MBILIIJIEHHUS, SKOJIOTHYECKON KYJIbTYPHI,
onbITa NEATEIIbHOCTH AKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSA MMM B IIO3HABATEJIIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKON JIEATEIIbHOCTH 3KOJOTHYECKOU
HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW U OOLIECTBEHHOM NMPAKTHUKH, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUDPE;

COBEPILICHCTBOBAHKUE S3BIKOBOM M YUTATEIbCKOM KyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA,

MOHMMaHUE crnenuduKu OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ poJu B
(GOpMHUPOBAaHMM PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOIO
IPEACTABICHUS 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE NMPUPOJbI, YEIOBEKa U
oOmiecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pELIEHUH MIpodiieM
COXpaHEHUs NPUPOJHOIO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsI COBPEMEHHON LHMBWIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHsI MEIULMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pellaTb PECypCHble  MpOOJEeMbl  pa3BUTHUSA
4eJI0BEYECTBa, IOUCKA MyTeH BbIXOJA U3 II100ANBbHBIX HKOJIOIMYECKUX MPOOJIeM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
NOBBILICHUS] OO0IIeH KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'paMOTHOCTU oOydarouuxcs, (popmMupyemon
IPU U3y4YEHUH OMOJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MHCIIOJNIb30BaTh MOJy4YaeMble 3HAHMUS MJid aHalu3a Hu
OOBSICHEHUS! SIBIICHUN OKPYKAIOLIEr0 MUpa M MPOUCXOIANIMX B HEM H3MEHEHMH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKIIIOYEHHS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IIEJIbI0 TTOJYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Jis
peleHus: npoOJieM B pealibHBIX )KU3HEHHBIX CUTYAlMSIX;

OCO3HAHUE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYULIECTBISATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AaKTHBHOMY TMOJYUYEHHUIO HOBBIX 3HAaHUM 1O OWONOTHH B
COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYMMBbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOyYAFOIIMXCS
MEXKTUCIUTUIMHAPHBIC (MEXKIIPEAMETHBIC) 00IMeHAYYHbIC TOHSTHS, OTPAKAFOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeONU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC,
CUCTEMa, HayudHbIH (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHH,
UCCIICJIOBaHWE,  HAONIOJICHWE, HW3MEpPEHHE,  OKCICPUMEHT W JIPYTHUX),
yYHUBEpCaJIbHbIC y4eOHbIC JedcTBUsA (IO3HABaTCNIbHBIC, KOMMYHHKATHBHEIC,

pEryJIATUBHBIC), o0ecreunBaroIme dbopmupoBaHue (byHKIMOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarolIUXcs, CIOCOOHOCTD
O0y4Jaronmxcs UCIIO0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUA B
ITO3HABATEJIbHON U COLMAJIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOTrpamMMbl CPEIHEro OOIIEero
o0pa30BaHUs TOJIKHBI OTPaXKaTh:

OBananenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO3HABATEIbLHBIMH
NeCTBUSIMHU:

1) 6a30Bble JJOrHYeCKUe TeiCTBHA:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOIO MBIIIJICHUS
(ananm3za, cuHTE3a, CpaBHEHHUS, Kiaccu(HKanuu, 0000IIEeHNs), paCKPBIBATh CMBICI
OMONIOTHYECKUX TOHSATHH (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIDYTHMU MTOHATUSIMH);

ONpENENATh LENW JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX
JOCTH>KEHHMSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTU C MMOCTABICHHBIMHU LIEJISIMH;

UCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATUS JJIs1 OOBSCHEHUs (PAKTOB U SIBICHUI
JKMBOW TIPUPOJIBI;

CTPOUTHh JIOTHYECKHUE pacCykacHus (MHAYKTHBHBIC, JCIYKTUBHbBIC, IIO
AHAJIOTHH), BBIABJISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PaCcCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATh BHIBOJIBI M 3aKIIIOUCHHUS;

PUMEHSTH CXEMHO-MOJEJIbHbIE cpeactBa  JUIsl  NPEACTABJICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOUICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHMI  pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIU3a UMEIOIIUXCS
MaTEepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TOCIEACTBUM JEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJMHATH pabOTy B  YCIOBHSX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJAEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U MPOCKTHOU JIESATEIHHOCTH,
HaBbIKAMHU  paspelieHus npodieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS;

UCTIONB30BaTh pPAa3jNyYHbIe BHUIBl JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAaHUA, €ro HWHTEPIpeTaIfy, NPeoOpa30BaHUI0 W NPHUMEHEHHIO B Y4YEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3aHUH YIEOHBIX M COIMATBHBIX MTPOEKTOB,;

(GopMHUpPOBAaTh HAYUYHBIM THUI MBILIUICHUS, Bla/eTh HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHSITUSIMHU U METOJIaMU;

CTaBUTh M (OpPMYJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBATEIbHON
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEp:KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU PELLEHHUS,

aHAIM3WpPOBATh TOJYYEHHBIE B XOJI€ PpEIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IIEJICHAINIPABICHHBI TOMCK TEpeHoca CPEJCTB M CIOCOOOB
NEeUCTBUS B MPO(HECCHOHAIBHYIO CpPEy;

yMETh TEPEHOCHUTh 3HAHUSA B TO3HABATEIBHYIO W MPAKTHYECKYIO OOIacCTH
KU3HECSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIC HJEH, TpeiaraTh OpUTHHAIBHBIE TIOIXOIBl U PEUICHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopManmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUH (TEKCTE yUeOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIM3UpPOBATH



UHOOPMAITUIO PA3TUIHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTUYECKH OI[CHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTD,

dbopMyTUPOBaTh 3alPOCH W MPUMEHATH PA3IUYHBIC METOMBI MPU MOUCKE U
orbope Ouosoruyeckord mH(poOpMaru, HEOOXOAMMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIh30BAHUS Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMY  IPEACTABICHHS
ouonoruueckoi uHbopMaiuu (cxempl, rpadUKH, JAarpaMMbl, TaOIUIbI, PUCYHKH
u 1ipyroe);

WCIIOJI30BaTh HAyYHBIA S3bIK B Ka4yeCTBE CpeACTBAa IMpu paboTe ¢
Ouonoruyeckod HHPOpMAIMEH: MPUMEHATh XUMHUYECKHe, (QU3NYecKHe U
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (opmysibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJMYECKHE  CPECTBA
HaTJISTHOCTH,

BJIAJCTh  HaBBIKAMH  paclo3HaBaHWS W 3alUTBl  WH(pOpMAaInH,
nH(OPMAIMOHHOW 0€3011aCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU JeCTBUSIMU:

1) o0IeHue:

OCYIIIECTBIISATh KOMMYHUKAIIMHA BO BceX c(pepax KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYKAaeMoil Tembl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JTAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HEBepOaNTbHBIC CpPEJCTBAa OOIICHHUS, TOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOHPJIMKTHI U BECTH MEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CTIOCOOAMHU OOIICHHS] M B3aWMOJCHCTBUS, ITOHUMATH
HaMEPEHUS IPYTUX JIFOJICH, MPOSBIISATh YBOKHUTEIHHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyaupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIh30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IeSITeJIbHOCTD

MOHUMATh M KMCIOJB30BaTh MPEUMYIIICCTBA KOMAHIHOW W WHIUBUIYATbHON
paboThI IPH peIIeHUH OMOJIOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOU 3a/1a4H,

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJI0TO YJICHA KOJUICKTUBA,



IIPUHUMATh €A COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHUIO: COCTaBJSATh IUIAH JIEMCTBUM,
pacupenensiaTh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaTh
COBMECTHO paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHKAa KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM,

MpeJiaraTb HOBBIE MPOEKTHl, OLUECHUBATH HAEHU C IO3ULIHAH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSMM

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHS MPOOJIEM U HX
pelieHus B ®KU3HEHHBIX U YUYCOHBIX CUTYalIUSX;

BBIOMpaTh HAa OCHOBE OHOJIOTUYECKUX 3HAHUU IIEJ€BbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JICMCTBUAX M MOCTYINKax MO OTHOIIEHHUIO K >KUBOU MPUPO/IE,
CBOEMY 3JIOPOBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIBHYIO JEATEIIBHOCTD, BBISBIIATH
poOJIeMBbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJla4l B 00pa30BaTEIbHON
JESATENbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO  COCTaBJIATh IUIAH pEHICHUS MPoOJeMbl ¢  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIIOYTCHHUIA,

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM,;

pacHIupsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJaTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW DJPYAUIIMU B
pa3HBIX O0O0JIACTSIX 3HAHWUM, IMOCTOSHHO TOBBIIIATH CBOM 0O0pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BJIaJIcTh ~ HaBBIKAMHU  TIO3HABATEIbHOW  peQueKCMM  KaK  OCO3HaHMS
COBEpIIAEMBIX JEHUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HX PE3YJIbTaTOB H
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedIICKCUU NI OIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHMUS,;

YMETh OLICHMBAaThb PUCKM M CBOEBPEMEHHO NPUHHUMATh PEUICHUS MO HX
CHIKEHUIO;



IIPUHAMATb MOTHBBI M apryMEHTBHl JPYTMX IIPM aHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

3) npuHATHE ceOsl U APYTUX:

IPUHUMATH ce0sl, MOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apPryMEHThl JPYTMX IIpU aHAJIU3€ pE3yJIbTaTOB
NEATEIIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJI0BEKa.

IMPEAMETHDBIE PE3YJ/IBbTATDBI

[TpenmerHble pe3ynbTaThl OocBoeHUs nporpaMMbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cenuduyueckue ajis yueOHoro npeamera «buomorusp»
Hay4YHbIE 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO 3HAHUHM, BUIbI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3jIMUYHbIX Y4EOHBIX CUTYyallUsX, a TaKKe B pPEasbHbIX
KU3HEHHBIX CUTYyallUsdX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pe3ybTaThl MPEACTABICHBI IO TOAaM 00yYEHUS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUS yueOHOTO mpeameta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c()OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAyYHOIO MHUPOBO33PEHMS, O BKIIAJE€ POCCUUCKHUX WU
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OWOJOrWH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/1a4;

YMEHHE pPACKpPBIBATh COJAEpKaHHE OMOJIOrMYECKUX TEPMHUHOB M IMOHSTHIL:
KU3Hb, KJIIETKa, OpraHu3M, MeTaboinu3M (OOMEH BEIIECTB W IPEBpAIICHHUC
DHEPTUH), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBAsT OPTaHU3aAIMS )KUBBIX CHUCTEM,
CaMOBOCHpOM3BeICHUE (PETIPOAYKITHS), HACIEICTBEHHOCTD, HK3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3jarath OuoJormdeckue Tteopun (KJICTOYHAs, XPOMOCOMHaS,
MYTallMOHHAs, IIEHTpajbHAs JOrMa MOJCKYJsipHOW Ouonorum), 3akoHbl (I
Meunnens, T. Moprana, H. Y. BaBuiioBa) u yueHwust (0 meHTpax MHOTOoOpas3us u
NPOMCXOXKICHUS KYJIbTYpHBIX pacTenuii H. Y. BaBuioBa), onpenensiT TpaHHIIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJIaJIETh METOJIaMH HAYyYHOT'O MO3HAHUSI B OMOJIOTMH: HAONIOACHUE U
OMKMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHWE  THUIIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BeJIMYMHAMH, OOBSCHEHHE IOJIYYECHHBIX



pE3yJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJIEIATh CYILIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IPOKApPHOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHA BEIIECTB M MPEBPAIEHUs SHEPIHH B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTHUecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOrCHE3);

yMEHHUE MPUMEHSATHh MOJyYECHHbIC 3HAHUS ISl OOBICHEHHUS OMOJOTMUYECKUX
MPOLIECCOB U SIBICHUM, NIl TMPUHIATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
XKU3HU C LeJblo o0ecrieyeHus: Oe30MacHOCTH CBOEro 3JI0pOBbS M 3J0POBbS
OKpY>KaroIIMX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
OPUPOJIHON cpeje, NMOHMMaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Oumojoruu U OMOTEXHOJNIOTUA Il  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAHKE, CUEIUVIEHHOE HACJIEeI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPUAHOTO CKpEUIMBAaHUS AJis MpeAcKa3aHUsl HAclIeIOBaHUsS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHBbIE M IpakTU4YecKhe padoThl, COOII0aTh
MpaBuJia Mpu padboTe ¢ yueOHBIM U J1a0OPATOPHBIM 000PY/I0BAHHUEM;

yMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPHPETUPOBATH HHGMOpPMALIHIO
OMOJIOTMYECKOT0  COJAEpKaHMsl, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (Cpe/icTBAa MAacCOBOW MH(OpPMAIIMU, HAYYHO-TIOIYJISIPHBIC
MaTepHuallbl), STUYECKUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHHWI B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast 6MoIOruuecKyr0 HHGOPMAINIO U3 HECKOJbKHUX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 11
Kjlacce JOJIKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUSA ECTECTBEHHBIX HayK, B (OpPMHpPOBAHHH COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOW KapTHHBI MHpPA M HAYYHOIO MHUPOBO33PEHMS, O BKIJIAJIe POCCUHCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 33/1a4;

YMEHHE DPACKpPBIBATh COAEpKAHHE OMOJIOTMYECKUX TEPMHUHOB M MOHSITHIL
BUJI, TIOMYJISIIIMS, TeHOMOH, IBOIIOIMS, JIBIKYIHE CHIIbI ((DaKTOPBI) SBOIIOIHH,
MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, 3KOJOTUYECKHE (AKTOPHI,



DKOCHUCTEMA, TMPOAYILEHTHI, KOHCYMEHTBHI, PEAYLEHTHl, I1eMH MUTaAHUS,
AKOJIOTHYECKas TupaMua, OMOoreonenos, onocdepa;

YMEHHE Wu3JaraTh OWOJIOTHYECKHe Teopuu (dBOMONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOIMH), 3aKOHbI ¥ 3aKOHOMEPHOCTH
(3apompimeBoro cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBJICHUH WU
nyteit aBomonmu A. H. CesepuoBa, yuenus o o6uocdepe B. 1. Bepuaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM,

yMEHHUE BJIaJIETh METOIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOIIOJIEHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alds U MPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMIXKEHHWE  THUIIOTE3bl,  BBHISBICHUE
3aBHCHUMOCTH MEXIYy HCCIEIyeMbIMU BEIUNYMHAMH, OOBSCHEHHE IOIYYCHHBIX
pe3yNbTaTOB, UCHOJIB30BAHHBIX HAYYHBIX MOHATHUN, TEOPHUH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB,;

yMEHHE BBICIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHMYECKHX
OOBEKTOB: BHIOB, TOIMYJALINNA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTeoIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TPOIIECCOB. HACIIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA OpraHU3Mbl, MEpeHoca
BEIIECTB W IIOTOKA DHEPrMM B DJKOCHCTEMaX, AHTPOIOTCHHBIX WM3MEHEHUU B
HPKOCHCTEMAX CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LUKJIOB B Ouocdepe;

yMEHUE MPUMEHATHh MOJYyYECHHbIC 3HAHUS ISl OOBACHEHHS OMOJOTMYECKHUX
IPOLIECCOB U SIBJICHUM, JUJI NMPUHATHUS NPAKTUYECKUX PEIIEHUW B MOBCEIHEBHOMN
XKU3HU C IeNpl0 obecrieyeHUs O€30MacHOCTH CBOETO 3I0pPOBbS M 310POBbS
OKPY>KarOIINX JIOACH, COOMI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
IPUPOIHON cpesie, MOHMMAaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOAOIIOIH30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABISATh CXEMbI
NIEpPEeHOCa BEIIECTB U SHEPTHH B dKOCUCcTeMax (LeMH MUTaHuUs);

YMEHUE BBINOJHATH JIA0OpAaTOpHbIE M MpakTU4YecKhe padoThl, cOOIIOIATh
MpaBuJia Mpu padboTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh W HHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTMYECKOTO  COJAEp)KAaHMs], BKJIIOYAIONIYI0 TIICEBIOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeaCcTBa MAacCOBOM WH(OPMAIIMU, HAYYIHO-TIOMYJISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOATBHBIE  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3ULIHUIO;

yMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast GMOJIOTMYEeCKYr0 MHGOPMAIINIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INVNTAHUPOBAHUE
10 KJIACC (1 uac B Hemen10)

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugpoBbIe
Ne n/n P Konrpoabnbie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
P i https://m.edsoo.ru/7f41c292
. bubmnorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmmoteka [IOK
4 HKHSHETEATEIEHOCTE JUIETKH 0 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHUE U MTHAMBULYAIBHOE PA3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHYNBOCTH 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opraHu3mMoB. OCHOBBI 3 bubnmorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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10 KJIACC (2 yaca B He/eJ10)

Ne | HammeHoBaHMe pasiesios 1 TeM IPOrpaMMBI KonmaecTtso vacos DjeKTpoHHBbIe (111 POBbIe)
n/n Becero | KourponrHheie | [TpakTiueckme obOpa3zoBaTesIbHbIE pecypChl
paboThl paboThl
1 buorsorvsa kak Hayka 3 0 1 [[BrubmmoTreka LIOK
https://m.edsoo.ru/7f41c292]]
2 KuBble cricTeMBl 1 X OpraHuM3aIs 2 0 0 [[BubmmoTreka LIOK
https://m.edsoo.ru/7f41c292]]
3 XUMIUecKuit COCTaB M CTpOeHVie KIIeTKI 18 0 3 [[Brubmorexa LIOK
https://m.edsoo.ru/7f41c292]]
4 KuzHenesTembHOCTD KITeTKM 10 0 2,5 [[Bubmmoreka LIOK
https://m.edsoo.ru/7f41c292]]
5 PasMHOXeHVe 1 MHAVBUAYyaJIbHOe pa3BUTVIe 8 0 0,5 [[BrbmmoTreka LIOK
OPTaHM3MOB https://m.edsoo.ru/7f41c292]]
6 HacitericTBeHHOCTD 1 M3MEHYMBOCTH 19 0 6 [[Brubmmorexa LIOK
OPraHM3MOB https://m.edsoo.ru/7f41c292]]
7 Cernexiisg opraam3MoB. OCHOBBI 7 1 0,5 [[BrbsmmoTexa LIOK
OMOTexXHOJIOr MM https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOe Bpems 1 0 0 [[BuGimoTexa LIOK
https://m.edsoo.ru/7f41c292]]
OBLIEE KOJIMYECTBO YACOB ITO 68 1 13,5
[TPOTPAMME

W3ydenne mpeaMera Ha 0a3oBoM ypoBHe (2 9aca B Henenmro) ¢ yderoM 1 9aca w3 4acTd, (GOPMHPYEMOH Y4aCTHHKaMH O00pa30BaTEbHBIX
OTHOIIICHHI), UCTIOJIE3YEMOTO JJIsl YCUICHUSI IPAKTUYECKOW HAIIPAaBICHHOCTH OOILEH OMOJIOTHH:
— pemieHue 3a1a4 Kypca « MoJexyssipHas Onosorus»,
— peuieHHe pas3HbIX THIIOB T'€HETHYECKHX 3agad (MOHOTHOpHIHOE CKpeUIMBaHMUE,
JOMHHUPOBAHNUE, TUTHOPUIHOE CKPEIIMBaHHEe, MTPU3HAKHU CUEIUICHHBIC C TIOJIOM);
— BBINOJHEHHE Ja00PATOPHBIX U MPAKTHUECKUX paboT

AHAIIM3UPYIOMICEC CKPCIIMBAHUC, HCIOJIHOC
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11 KJIACC
(1 yaca B HeneJ110)

KoanuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakTHyeckue (uncpp )
NpOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bubnunoreka LIOK
! IBOIOUHOHKAs OHOTOTHS 9 . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6mmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpys aiowas cpena > https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
4 Coo0011ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecTA
bubmmoteka IIOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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11 KJIACC
(2 yaca B HeneJ110)

HanmvenoBaHnme paspesos 1 TeM KosnmuaectBo wacoB DrieKTpoHHBIe (11 POBHIe)
Ne i/t IIpOorpaMMBbl obOpasoBarebHbIe pecypChl
Bcero Kontrposnbneie | IIpaktnueckne
paboThI paboThl
1 buorornsa kak Hayka 3 0 1 [[BrGmmotexka LIOK
https://m.edsoo.ru/7f41c292]]
2 XKwuBbie cvicTeMbl 1 11X 2 0 0 [[BuGmmotexa LIOK
opraHm3aunus https://m.edsoo.ru/7f41c292]]
3 XvIMIUecKuit COCTaB U CTpOeHVIe 18 0 3 [[BrGmmoTexa LIOK
KJIeTKU https://m.edsoo.ru/7f41c292]]
4 XKuzHenesaTeTbHOCTD KITETKM 10 0 2,5 [[BuGmmotexa LIOK
https://m.edsoo.ru/7f41c292]]
5 PasMHOXeHMe U MHAVUBYUAYaJIbHOe 8 0 0,5 [[BrbGrmoreka LIOK
pa3BUTIe OPraHN3MOB https://m.edsoo.ru/7f41c292]]
6 HacsteictBeHHOCTD 1 19 0 6 [[BrGrmmoreka LIOK
VI3MEHYMBOCTb OPraHM3MOB https://m.edsoo.ru/7f41c292]]
7 Cernexuyst opranmn3mMoB. OCHOBBI 7 1 0,5 [[BrubGmmotexa LIOK
OVMOTEeXHOJIOI M https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOe Bpems 1 0 0 [[BrGmmoTexa LIOK
https://m.edsoo.ru/7f41c292]]
OBLLEE KOJIMYECTBO YACOB ITO 68 1 13,5

I[TPOI'PAMME

Wzyuenne mpeamera Ha 6a30BoM ypoBHe (2 vaca B Hejienoo) ¢ ydeToM 1 daca u3 4acTH, GpopMUpyeMol ydyaCTHUKaMH 0Opa30BaTeIbHBIX
OTHOIIICHHMIA), UCTIOIB3YEMOTO JUISl YCUIICHUS IPAKTUICCKON HAMIPaBIEHHOCTH OOl OMOIOTHY:
— peruieHue 3a1a4 Kypca « MoJeKysipHas OUOJIOTUS»,

— pelIeHWe pa3HbIX THUIIOB TI'EHETUYECKHX 3a1a4 (MOHOTMOPHIHOE CKpEIIMBaHUE, aHAIM3UPYIOIICe CKPCIIMBaHHE, HETOIHOES
JOMHHHPOBAHUE, TUTHOPUIHOE CKPEIIMBAaHKEe, MTPU3HAKHU CUECIUICHHBIC C TIOJIOM);

—  BBITIOJTHEHUE JIAOOPATOPHBIX ¥ MPAKTUIECKUX PabOT
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMLIe NnpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJIBHOﬁ NnmporpaMmsbl CpeaHET0 0611161"0 06p330BaHI/IH

CdhopmMHupoBaHHOCTh 3HAHUK O MECTe U POJIM OUOJIOTUM B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUN COBPEMEHHOM
eCTeCTBeHHO-HaquOﬁ KapTUHBI MUpa U HAYYHOI'O MI/IpOBO33peHI/I$I; (6]
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouonoruy; (pyHKIHOHAIBHON TPaMOTHOCTH 4YEJOBEKa MJisi pEIHICHUS

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpbiBaTh COJCPKAHUE OHMOJIOTUYECKUX TEPMHHOB U
MOHATHI: YKU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OOMEH BEIECTB U
MpeBpallieHie SHEPruM), romeocTtas (caMoperyisnus), ypOBHEBas
OpraHM3aIUs KHUBBIX CHCTEM, CaMOBOCHPOM3BEJCHUE (PEIPOIYKIHS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTD, POCT U PA3BUTHUC

YMenue uznarath OHOJOTHMUYECKHE TEOPHH (KICTOYHAs, XPOMOCOMHA,
myTaruonHas), 3akousl (I'. Mengens, T. Moprana, H.W. Basuiosa) u
yueHust (0 IEHTpax MHOrooOpasuss W MPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii H.11. BaBuioBa), onpeaensth rpaHUIbl HX TIPUMEHUMOCTH K

KHUBBIM CHUCTCMaM

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMmenue BJIaACTh MCTOAAMHU HAYYHOro IIO3HAHHUA B ouooruu
(Ha6J'IIO)IeHI/Ie U OIIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U HBHCHHﬁ;
opraHu3anus n MMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUIIOTE3bI, BBISABJICHUC 3aBUCHMOCTH MCXKIY
HCCIICAYCMBbIMU BCIIMYNHAMMU, 00BsICHEHHUE MOJIYUCHHBIX PE3YJIbLTATOB,
HCIIOJIb30OBAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHEC

ACJIaTh BBIBOALI HA OCHOBAHUU MOJTYYCHHBIX pGSYJ'H)TaTOB)

YMeHue BBIIETATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKapuorT, OOJHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U
MpeBpaIleHUs] DHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
JHEpreTHueckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OINIOAOTBOPCHUA, Pa3MHOKCHHA, HHIAWBHUIYaJIbHOI'O Pa3sBUTHUA

opranu3Ma (OHTOreHe3)




VYMmenune MNPUMCHATH MOJIY4YCHHBIC 3HAaHUA JJIA OGL}ICHGHI/IH
6I/IOJIOFI/I'-ICCKI/IX mponeccoB U ﬂBHeHHﬁ, JJI1 TIPUHATHUA TMPAKTHYCCKUX
pelIeHni B MOBCEIHEBHOW KU3HHU B LIESAX oOecrieueHus: 6€30macHOCTH
CBOETO 3710POBbS U 3JJ0POBbS OKPYKAIOIIUX JIOAeH, COOIIOACHHS] HOPM
rPpaMOTHOTO  MOBEAEHUA B  OKPYXAIOIIEH MNPUPOJHON  Cpenc;
IIOHUMaHHUEC HCOGXOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/If/'I
COBpPEMEHHOM OHONIOrMU U OUOTEXHOJOTHH [UIsl palOHAIbHOIO

IpUpOaOITIOJIb30BAHHA

VYMmenune peumiate 3JIEMCHTAPHBIEC I'CHECTHUYCCKUC 3aJadyd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpCIIMBAaHUE, CLCIJICHHOE HACJICAOBAHUE, COCTABJIITH
CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIsL MMpCaACKa3aHus

HacCJI€aOBaHU ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1A0OpaTOpHBIE W  TPAaKTHYECKHE PAOOTHI,
coOnrofarh mpaBwia Tpu padoTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opyaOBaHEM

YMeHue KpUTHYECKH OLIEHWBATh W HHTEPIPETUPOBATH HH(OPMAIIUIO
OHMOJIOTMYECKOT0 COJIePKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
u3 paznuyHbix uctounnkoB (CMU, Hay4dHO-TIONMYJISIpHBIC MaTePHAJIbI);
STHUYECKHE AaCHEeKThl COBPEMEHHBIX MHCCJIEJI0BaHUNM B OuHoOJOrUH,

MeIUIHE, OMOTEXHOIOI NI

10

YMeHue co3/iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIICHUS,
000011251 6MONTOTrHUECcKyt0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIO0JIB30BaTh MMOHATHNHBIN arrapar OuoJIornu

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI CpeIHero o0mero 00pa3oBaHus

CpopMUpPOBAaHHOCTh 3HAHMM O MECTE M POJIM OWOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpa U HAYYHOIO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX UM 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosorny; (PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa JJIsi PEIICHUS

JKHU3HCHHBIX 3aJa4

YMeHHe pacKkphiBaTh COACp)KaHWE OWOJIOTHYECKUX TEPMUHOB |

MOHATHI: BUJ, MOMYJSAIUS, TeHO(OH, ABOMIONHMS, ABMKYIIHE CHUIIBI




(dbaxTopsr) HBOJIIOLHH, MPUCTIOCOOTICHHOCTD OpPTraHU3MOB,
BHI000pa3oBaHue, IKOJIOTHYECKUE (bakTopsI, IKOCUCTEMA,
POy LIEHTHI, KOHCYMEHTBI,  PEIyIEHTHI, Hend  MHUTaHWA,

9KOJIOTHYECKasl MUpaMuia, OMoreorieHo3, ornochepa

VMeHHe u3narath OMOJIOrHYecKue Teopud (IBONIOIMOHHAs Teopust Y.
JlapBuHa,  CHHTETHYECKas  TEOPHs  OBOJIONMH),  3aKOHBI U
3akOHOMepHoCTH (3apoxsiiieBoro cxoncrea K.M. bapa, depenoBanus
IJIaBHBIX HampasjieHui u nytei spomtonuu A.H. CeBeproBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpeaensTh ~ TPAHUIBI  HX

IIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHre BIIaieTh METOJaMH HAYYHOTO TIO3HAHHUS B OHOJIOTHH
(HabmroficHWEe W ONHMCAHWE JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHHIA;
OpraHu3anysi M TPOBEJCHHE OHOJIOTMYECKOTO  AKCIEPUMEHTA,
BBIJIBUDKCHHEC TUITOTE3HI; BBLISIBIICHHUE 3aBUCUMOCTH MEKY
UCCIIelyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJNYyUYEHHBIX PE3yJbTaTOB,
WCMOJIb30BAHHBIX HAYYHBIX MOHSATHN, TEOPUH M 3aKOHOB; YMEHUE

ACJIaTh BBIBOABLI HA OCHOBAHUU IMOJTYYCHHBIX pGSYJH)TaTOB)

VYMmenne BBIICIIATH CYHICCTBCHHLIC IMPU3HAKHN CTPOCHUMA
OMOJIOrMYECKUX OOBEKTOB: BMJIOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyIICHTOB,  OHMOTeOlEHO30B U  JKOCHCTEM,
0COOEHHOCTH POIIECCOB HACJIEICTBEHHON W3MEHYHMBOCTH,
€CTEeCTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOTMUYECKUX (DAaKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUU B HKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHUX IIUKJIOB B Onochepe

YmMmenue MPUMCHATH MMOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHUS
OHOJIOTMYECKHUX mponeccoB u ﬂBHGHI/Iﬁ, IJId TIPUHATHUA TMPAKTHYCCKUX
pelIeHnli B OBCETHEBHOM JKU3HHU B IENIAX 0OecreueHus 6€30MacHOCTH
CBOETO 3/I0POBbSI M 3JI0POBbSI OKPY>KAIOIINX JIFOJIEH, COOIOICHUST HOPM
rpaMOTHOTO TMOBEAEHUA B  OKPYXAIOIIEH MNPUPOJHON  Cpene;
IIOHUMAaHUE HGO6X0}II/IMOCTI/I HCIIOJIb30BaHUA }IOCTI/I)KeHI/Iﬁ

COBpCMCHHOfI OuoJIorun AJI1 palliOHAJIBHOTO ITPUPOAOII0JIb30BAHUA

Vmenue pe€miaTs 3JIECMCHTAPHBIC OMOJIOrHYESCKHUE 3aJa4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HECPIUU B SKOCHUCTCMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHHe BBINOJHATH J1a0OpaTOpHblE M MIpPAaKTUUYECKHe paboThl,
coOmogaTh mnpaBwia Npu pabore c ydyeOHBIM U J1a0OpaTOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTUYECKOTO CO/ICPIKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

u3 pas3uyHbix uctouHnkoB (CMMU, Hay4qHO-TTONMYJISIPHBIE MAaTePHAIbI);

? paccMaTpuBaTh ri100aJIbHBIC IKOJIOTHYECKUE poOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HAUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 000011251 OMOIOTrHYECKy0 HHPOPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCIIO0JIB30BATH MMOHATUHHBIN alrapar ouonoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

buosnorus xak Hayka

11

buonoruss — Hayka o >xuBoil mpupojge. Ponp Ouonoruu B (GOpMHpPOBaHUHU

COBPEMEHHOW HAyYHOH KapTUHBI Mupa. CucTtemMa OMOIOrHYecKiX HayK

1.2

MeToabl TO3HAHUS KUBOU TPUPO/IbI (HAOII0ICHHE, SKCIIEPUMEHT, OITMCAHHUE,
M3MepeHue, KiacCuuKaius, MOACIUPOBAHUE, CTATUCTHUYECKas oOpaboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMBl U NX opraHu3anusa

JKuBbie cuctembl (OHOCHCTEMBI) KaK peaMeT u3yueHus ouosoruu. CBoWCTBA
OMOCHCTEM M BX pazHooOpasue

YpoBHU OpraHu3aiii OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKH, KIIETOUHBIH,
OpraHU3MEHHBIH, MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN, OHOChepHBIi
XUMUYECKUH COCTaB M CTPOCHUE KIIETKU

XUMUYECKUH COCTaB KIETKH. XHUMHUYECKHE DIIEMEHTBI: MaKpOAJIEMEHTHI,

MHKpO3JIEMEHTB. Bonma u muHepanbHble BemiecTBa. DyHKIMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[I[Gp)KaHI/Ie OCMOTHYECKOT0 Oananca

3.2

3.3

benku. CoctaB u crpoeHue 0enkoB. AMMHOKUCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnMblE M 3aMEHUMBbIE AMHHOKHCIOTBI. AMMHOKHCIOTHBIM COCTaB.
VPOBHH CTPYKTYpbI OCIKOBO# MOJIEKYJIbI (TIEpBUYHAsI, BTOPHYHAS, TPETUIHASI
Y YeTBEPTHYHAS CTPYKTypa). XMMHUYECKUE CBOiCTBa OenKkoB. buonornueckue
GbyHKIUN OEIKOB.

depMeHThI — OHooruyeckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
1eHtp, cyocrpatHas cnenuduuHocts. Kodepmentsl. Buramunsl. Orianuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTAIN3aTOPOB

VrieBomsl:  MoOHOcaxapuabl  (IJII0OKO3a, pubo3a W JIe30KcHprb03a),
aucaxapuabl (caxaposa, JIakTo3a) W rmosmcaxapuasl (Kpaxmaj, TIIHKOTEH,
1eJITr0I03a). bruomornueckue GyHKIIUU YIIIEBOIOB.

JIMtuael:  TPUIIIMIEPHIBI, CTepouanl, dochomumuasl. T'mapoduibHO-
ruapodoOHble cBoiicTBa. buonorndeckue ¢GyHkiuu JunuaoB. CpaBHEHHE

YIJ1€BOO40B, OCJIKOB U JIMIIUA0B KaK HCTOYHHWKOB DHECPTHUH

3.4

Hykneunosbie kucnotel: JHK wu PHK. Hyxkneotuast — MoHOMEpHI




HyKJIenHOBBIX KucnoT. Ctpoenne u ¢ynkuuu JJHK. Ctpoenue um QpyHKIuN

PHK. AT®: ctpoenue u GyHKIIUU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHUs. MCTO,I[I)I HU3YYCHUS KIIETOK

3.6

3.7

Krnerka kak nenoctnas xuBasi cuctema. O01ne Npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekysbl JIHK kak renernueckuii anmapar, cucteMa

cuHTe3a OelKa

Tunsl KJIETOK: syKapuoTHdeckas u mpokapuoTtudeckas. OcoOEHHOCTH
CTpPOCHHSI TPOKAPUOTHYECKON KieTku. KilerouHnas creHka OakTepuid.
Crpoenue syKapuOTHUECKOW KIETKH. OCHOBHBIE OTJIWYHUS PACTUTEIBHOM,

KUBOTHOW M TPUOHOI KIIETKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTCHKA, TJIMKOKAIMKC, MX
¢yukuuu. [Tnasmaruyeckas MeMOpaHa, e€ cBoicTBa M GyHKIuH. [luTomnasma
u e€ opranoun ibl. O JHOMEMOpaHHBIE OPTaHOU/IbI KJIETKHU: YHO0ILIa3MaTHYCCKAsT
cers (OIIC), ammapat Toabmku, n30coMbl. [10yaBTOHOMHBIE OPraHOHIBI
KJIETKH: MHTOXOHJIPHH, IUIACTHIBL. [IPOMCXO0XkIEHIHE MUTOXOH/IPUI U TIJIACTHI,
Bumer mactun. HemeMOpaHHBIE OpraHOMIbI KIETKH: PHOOCOMBI, KIETOUYHBIM

LHCHTP, pCCHUYKH, KTYTUKH. (DYHKIII/II/I OpPraHona0B KJICTKH. Bximrouenns

Snpo — perynaTtopHblii LeHTp KieTku. CTpoeHue sapa: saepHas o00J0uKa,

KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEmECTB B KIIETKE

X(I/ISHGI[CS[TCJ’[BHOCTI) KIJIICTKHU

4.1

4.2

4.3

OOMeH BelecTB, WM MeTadoIu3M. AccuMUIIsAIMs (TUIACTUYECKUI 0OMEH) |
TUCCUMUITATINS (SHEPreTHYSCKUI 0OMEH) — JIBE CTOPOHBI €IUHOIO Tpoliecca
MeTabonu3ma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIA U TeTepOTPOHBIN.

Pons q)epMeHTOB B OOMEHE BCIICCTB U NPCBPALICHUU SHEPTIHUU B KIICTKE

®orocunte3. CeroBas u TemHOBasg (a3el  QorocuHTe3a. Peaxiumn
dotocunTe3a. DPdekTuBHOCTh (OTOCUHTE3a. 3HAUeHHE (OTOCHHTE3a IS
KU3HM Ha 3emuie. BiusiHue yciioBuid cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI
MOBBILIEHUS €T0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIe OakTepuu. 3HaUY€HUE XEMOCHUHTEe3a s

JKU3HU Ha 3eMiie

DHepreTudeckuii oOMeH B KieTKe. PaciieruieHue BeliecTB, BbIACTICHHE U
AKKyMYJMPOBaHUE DSHEPrUM B KJIETKE. JTallbl JHEPreTUYecKoro oOMEHa.
I'mukonus. bpoxenne u ero Buapl. KuCiopoaHoe OKUCIEHNE, WIN KIETOYHOE

apIxanue. DPPEeKTUBHOCTh IHEPreTUIECKOT0 OOMEHa

4.4

Peaknun matpuunoro cunre3a. ['enermueckas wunHdopmanus u JIHK.

Peanuzanus renernyeckoit nHGopMauu B KieTke. I eHeTHUeCKUid KOJ U €ro




4.5

corctBa. Tpanckpunuusa — wmarpuusbli cuHTe3 PHK. Tpancmanus -
ouocunTte3 Oenka. KogupoBanue aMuHOKHUCIOT. Poik pubocoM B OMOCHHTE3E

Oeka

Hexkserounsie (hopmbl )u3HH — BUPYCHL. McTopus otkpeitus Bupycos (/.M.
WBanoBckwuii). OCOOCHHOCTH CTPOCHHUS M IKH3HEICATEILHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHMii, KUBOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
BUpycamu. Bupyc wuMmmyHoneduuura uenoBeka (BUY) — Bo3OyauTensb

CII1/a. [TpodunakTruka pacnpoCTpaHSHHsI BUPYCHBIX 3a00JICBaHHMA

5.1

Pasmuoxkenune u HHIAWBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

Kiterounslii LMK, WM SKU3HEHHBIH IUKI KiaeTku. MHTepdaza m MHTO3.
[Ipomneccrl, mpoTekaromue B nHTepdaze. Perukamus — peakius MaTpUuIHOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HAabOp — KapHOTHIL.
JIuniouHBIH M TaIJIOMAHBIA ~ XPOMOCOMHBIE HAOOpbl.  XpOMAaTHIBI.
[uronoruyeckue OCHOBBI PA3MHOKEHUS M HMHAUBUAYAJbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne kinerkn — Muto3. Ctaguu mutosa. [Ipoieccrsl, npoucxosime Ha

PAa3HLBIX CTAAUAX MUTO3A. buonoruyeckuii CMBICII MUTO3a

5.2

5.3

@®opMbI pa3MHOKEHHSI OPraHU3MOB. Oecroioe u moyioBoe. Buapl Gecronoro
Pa3MHOXKEHHUA: [JEJIEHHUE HAJIBOE, INOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETCTATUBHOE  Pa3MHOXKECHHUE. HckyccTBeHHOE

KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUEC OJId CCICKINN

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECTIOIOTO.
Metio3. Cragun wmeios3a. [Iporecchl, MpOUCXOANINE HA CTATUAX MeHo3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. bronorudecknii CMbICI H

3HaYeHHEe MeNo3a

5.4

l'ameTtorenes — mporecc oOpa3oBaHMsI TOJOBBIX KJIETOK Y JKHBOTHBIX.
[TonoBbie skKenme3bl: CEeMEHHUKH W SUYHUKH. OOpa3oBaHHWE H pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30ml, SHICKIeTKa) — CIIepMaTOreHe3 |
ooreHe3. (OCOOEHHOCTH CTPOCHHSI SMICKICTOK H  CIIEPMATO30HUIOB.

OHHOJIOTBOPCHI/IC. HapTeHOTCHC3

5.5

WunuBunyanpHoe pa3Buthe  (OHTOreHe3). IMOPHOHAJIBHOE Pa3BHTHE
(omOpuorene3). Drtanbl SMOpPHOHATBHOTO Pa3BUTUS Yy IO3BOHOYHBIX
’KHBOTHBIX: JIpOOJICHWE, TacTpyJsuus, opraHoreHes. I[locTamMOpHoHaIbHOE
pazButue. Turmbl NOCTAIMOPUOHAIBHOTO pAa3BUTUA: TPSIMOE, HEMpsIMoe
(muumHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CTIIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHHS. CTPOEHUE




CCMCHH, CTalUH PASBUTUA

HaCJIGIICTBCHHOCTb U USMCHYUBOCTb OPraHU3MOB

6.1

IIpeamer u 3amaum renetuku. Mceropus pas3BuTus TeHETHMKH. Bxian
POCCUICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE I€HETUKU. METO bl TeHETUKU
(ruOpHONOTrHYECKUl, LUTOrCHETHYECCKUH, MOJCKYJISIPHO-TCHETHICCKUIA).
OCHOBHBIE T€HETUYECKHUE MOHATHUS. | 'eHeTnUecKasi CUMBOJIMKA, UCIIOIb3yeMas

B CX€Max CKpelIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHBIE ['. Mennenem.
MoHOrHOpUAHOE CKpelMBaHuE. 3aKOH eIUHO00paszus THOPHUIOB TEPBOTO
nokoneHus. [IpaBuino nomuHHMpoBaHMS. 3aKOH pacCHICIUICHUS MPU3HAKOB.
I'unoresa yrctoThl ramet. [10THOE U HETOIHOE IOMUHUPOBAHHUE.

JurnOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJICIOBAHUS
MpU3HAKOB. [lUTOreHeTHYECKNE OCHOBBI JUTHOPHIHOTO CKPEIIMBAaHUA.
Ananusupyroniee  ckpemuBaHue.  Vcronp3oBaHME — aHAIM3HPYIOIIETO

CKpCIIUMBAHUsA AJIA OIIPCACIICHUSA I'CHOTHUIIA ocobu

CueruieHHOe  HacleloBaHMe TIpu3HakKoB. Pabora T. Moprana mo
CUEIUICHHOMY HAacJIeIOBaHUIO TeHOB. HapylieHue creruieHuss TeHOB B
pe3yabpTaTe KPOCCHHrOBEpa. XPOMOCOMHAs TEOpUsS HACIEICTBEHHOCTH.
['eneTnueckue KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEIENCHHE M0Jia. AYyTOCOMBI U IOJOBBIE
XpoMocoMbl. ['oMoraMeTHbIe U TeTeporaMeTHbie opranu3mbl. HacnenoBanue

IMPU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHJIbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIECTBEHHAs.
Pone cpenpl B HEHAcleICTBEHHOM W3MEHYMBOCTH. XapaKTEpUCTUKA
MOJU(UKAIIMOHHONW HM3MEHYMBOCTU. BapuanMoHHBIM ps U BapHallMOHHAs
kpuBasgd. Hopma peaknuu npusHaka. Koln4ecTBEHHbIE M KauyeCTBEHHBIE
NpU3HaKW W WX Hopma peaknuu. CBoiicTBa  MOAM(PHUKAIIMOHHON

U3MCEHYUBOCTHU

6.5

HacnencrBennas, WiW TIeHOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOMHAaTHBHas
W3MEHYUBOCTh. Melo3 M TOJOBOH TpPOIECC — OCHOBA KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTallMOHHAs H3MEHYMBOCTh. Kiaccudukanus MyTaiui:
T€HHbIE XPOMOCOMHBIE, TE€HOMHBbIE. YacTorTa ¢ TPUYUHBI MYyTallHM.
MyrtarenHsie (akTopbl. 3aKOH TOMOJIOTHYECKHX pSIOB B HAcleICTBEHHON

n3menunBoctyu H.M. BaBuiosa

6.6

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
yeJIoBeKa. reHeaJIOornueCcKui, OJIN3HELOBBLIH, UTOTr€HETUYCCKUI,

OMOXMMHUYECKUH, MOJEKYJIIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpesesicHHe




7.1

7.2

7.3

TE€HOTHIIA. TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananu3a. HacinencTBeHHbie 3a001eBaHUs YeI0BEKA: TCHHEBIC
0oJ1e3HH, 0ose3Hu C  HacJeICTBEHHOHU MIPEAPACIIONOKEHHOCTHIO,
XpoMOocoMHbIe  Oosne3nu. CoMaTrhuyeckue W TEeHEpAaTUBHBIE MYTallUH.
[MpuHIMIBL 370pOBOTO 00paza JKW3HH, JAHATHOCTUKH, NPOPUIAKTHKA U
JIEUEeHUS FeHETUYECKHX 0osIe3HEN. Menuko-reHeTHIECKOE
KOHCYJIbTUPOBaHKE. 3HAYCHUE MEIUIIMHCKON I€HETUKH B MPEAOTBPAIICHUN U

JICYCHUY TCHETUYCCKUX 3a00JIeBaHUI YeITOBEKA
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

Cenekiusi Kak HayKa M MPOIECC. 3aPOKICHUE CEJICKIIUU U JOMECTHUKAIIMS.
VYuenne H.M. BaBuioBa 0 IEHTpax NPOHCXOXKACHUS W MHOT000pasus
KyJbTYPHBIX pacTeHuil. LIeHTpel NPOUCXOXIEHUS AOMALIHMX IXUBOTHBIX.
Copr, nopoza, mwramMmm

CoBpeMeHHbIE METO/Ibl ceNleKIUuU. MaccoBbli M MHIMBHLyaJIbHBIH OTOOPHI B
CEJIEKIIMM PAacTeHUH U KUBOTHBIX. OLleHKa 3KcTepbepa. bin3koponcTBeHHOE
CKpelirBaHue — MHOpuauHr. Yucras yinHusa. CKpelMBaHUE YUCTBHIX JIMHUH.
I'erepo3uc, wnm TtuOpuaHas cwia. HeponcTBeHHOE CKpeUIMBaHUE —
ayrOpuaunr. OtnanéHHas rubpuamszauus U e€ ycrnexu. VcKyccTBeHHBIH
MyTareHe3 M IOJIyY€HHE IOJIUIUIONI0B. [lOCTHXKEHUS CelNeKUUU PacTeHMH,

JKHUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak orpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3nanusa pexomOuHantHo JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepusa. Kietounele KynpTypbl. MHUKpPOKIOHAJIBbHOE pa3MHOKEHHE
pactennil. KiioHMpoBaHHE BBICOKOIPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKUE U ATHYecKHe npoliembl. MO — renetnuecku

MOAUGUIIUPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIOIMOHHAS OHOIOTH

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuaeTenbcTBa HBOMIONMH. [lancoHTOIOrHYeCKUEe. II0CIEeIOBATECIHbHOCTD
MOSIBJICHUSI BHUJIOB B TAJICOHTOJIOTMYECKOM JIETOTMCH, MEPEXOIHbIE (OPMBI.

Buoreorpaduyeckue: cxoactBo u paznuune ¢ayH U (QIop MaTepUKOB U




OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M PazIuuusi 3MOPHOHOB pPa3HBIX
BUJOB TI03BOHOYHBIX. (CpaBHMUTEIbHO-aHATOMUYECKUE. T'OMOJIOTHYHBIE,
AQHAJOTMYHble, pyAUMEHTapHbIE OpraHel, aTaBU3Mbl.  MOJIEKYJIAPHO-
OMOXMMHUYECKHE. CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX

MeTabOIMUYECKUX MyTEN Y BCEX OpraHu3MOB

1.2

1.3

14

OpomtonmonHas Teopuss Y. [lapBuna. Ilpennocwiiku BO3HUKHOBEHUS
JTapBUHH3MA. JIBIDKYIIME CHIIBI IBONIONKMK BUIOB 1o [lapBuHy (M30BITOUHOE
pa3MHOKEHHE  IIpM  OIPAaHMYEHHOCTH  PECYpPCOB,  HEOIPEACIIEHHAs

U3MEHYMBOCTh, OOph0A 3a CYIIeCTBOBAHKE, €CTECTBEHHBINH 0TOOP)

Cunrernueckas Teopusi sBomtoiu (CTD) M OCHOBHBIE €€ IOJIOKCHUS.

Muxkposomtonus. [Tomynsius Kak eIMHUIA BUIA U BOJTIOLUN

JBmxyue cuibl ((hakTopsl) SBOJIOLUH BUAOB B mpupone. MyTalHOHHBIN
nporecc ¥ KOMOMHATHBHAS U3MEHYUBOCTb. [1OMy ISIIMOHHBIE BOJIHBI U ApEiid
reHoB. M3omsaumss m murpaunus. EcrecTBeHHBI OTOOp — HaNpaBIISIONIMN
daxrop 3Bosor. OpMBI €CTECTBEHHOTO 0TOOPA.

[IpucrocoOaeHHOCTh OpPraHU3MOB KakK pe3yibTaT SBOJIONMHU. [IpuMepsr
npUCHoco0IeHNH Y OpraHu3MOB. ApoMOp(O3bI H HANOAIANTALINH.

Bung wu  BupgooOpasoBanue. Kputepunm  Buzma. OcHoBHblE  (OpMBI

BUJ1I000pa30BaHMS: TeOrpaduIecKoe, SKOJIOTHIECKOE

1.5

2.1

2.2

MakposBomtoniusa.  Dopmel  sBoTONMK:  UIETHYECKAs, JIUBEPreHTHas,

KOHBCPI'CHTHAA, IIapajljiC]IbHAasd. HeO6paTI/IMOCTB 9BOJIIOIIMH
Bo3HukHOBEHHE U Pa3BUTHC )KU3HU HA 3emite

Jlonay4yHble TIPEICTaBICHHUS O 3apOXACHUM >KU3HU. HaydHble runoresnl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie. abMOreHe3 W MaHcnepMus. XuMHUYecKas
IBOJIIOLMSL. DKCHEPUMEHTAIBHOE TMOATBEPKIACHUE XUMHUYECKOH HBOJIIOLMH.
Hauanphbie aTansl Ononornyeckoit asomonuu. ['unoreza PHK-mupa. [lepsoie
KIETKM M uX 3BoMonus. @OOpMHpOBaHME OCHOBHBIX TIPYII JKHUBBIX

OpTraHnu3MOB

PazButue xu3Hu Ha 3emuie 1o spaMm W nepuonam. Karapxeil. Apxeickas u
npotepo3oiickas 3pel. [laneosolickas spa u e€ mepuoabl: KeMOPUNHCKUH,
OPIOBUKCKHM, CHIIYPUHCKUMN, JIEBOHCKUW, KAMEHHOYIOJIbHBIM, IEPMCKHUMA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaitno3zoiickass 3spa W €€ TmepuoAbl: MaJeOreHOBbIM, HEOTE€HOBBIH,
AQHTPOIIOI€HOBBIM. XapaKTEPUCTHKA KJIMMAaTa M TE€OJOTMYECKHX IPOLIECCOB.

OCHOBHBIC  3TaIkbl 9BOJIIOOMUU  pACTUTCIBHOIO W KUBOTHOI0  MHpaA.




2.3

ApomMopdo3bl y pacTeHHd U )KUBOTHBIX. [losiBlIeHHE, paciBET U BEIMUpPAHUE
TPYII KUBBIX OPTaHU3MOB

Cucrema OpraHn4€CKOro Mupa KakK OTpa)KCHUC OBOJIIOIUU. OcCHOBHEIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLMS YeJIOBEKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue npeacraBieHui o
MPOUCXOXKICHUH 4eoBeka. MeToabl u3ydeHusi antpornoretesa. CxojacTsa u
pasyInyMs YeJI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETTOBEKA.

Jewxyiue cuibl (pakTopbl) aHTpornorenesa. HacneacTBeHHass U3MEHYMBOCTb
U €CTeCTBEHHBII 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OpYy AU

TpY/Zla, MBIIUICHHE, PEYb

2.5

2.6

3.1

OCHOBHBIE CTAQUU W BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YermoBek
ymensiid, Yenoek mnpsMoxonsaumi, YenoBek HeaHaepTanbckuii, YenoBek
pa3ymHbIA. Haxo Ky HCKOMIaeMBIX OCTAHKOB, BpEMsl CYIIIECTBOBAHUS, 001aCTh

pacnpocTpaHeHus, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHUs

YenoBeuecknue  packl.  OcHOBHbIE  OOJbIIME  pachl:  €BPONEOMIHAsS
(eBpaswmiickast), Herpo-aBCTpalouaHas (PKBaTOpUAbHAS), MOHTOJIOHIHASL
(asmarcko-amepukaHckas). UepTsl MPUCTIOCOOTIEHHOCTH —MPEICTABUTEINCH
YCIIOBCUYCCKHUX pacC K YCIOBHAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIIOBCUYCCKUX
pac. Kpuruka pacuzma

OpraHu3msl 1 OKpy>Karolas cpena

DKOoJOrus Kak Hayka. 3aJa4d U pa3fieibl SKOJOTHH. MeTo/ibl SKOJIOTHYECKUX
UcCleoOBaHUM.  DKkojormuyeckoe  MupoBo33peHue. Cpenpl  oOUTaHUS
OpPTraHU3MOB: BOJIHA, Ha3eMHO-BO3/lyIlIHAs, HOYBEHHa,

BHYTPUOpPraHU3MEHHAs

3.2

3.3

3.4

Okonornveckne (akropel. Knaccupukamuss 5KoJOrMYECKHUX (HaKTOpPOB:
abuoTuyeckre, OMOTUYECKHME M AaHTPOIOTeHHble. JleificTBHe 3KOIOrHuecKux

(bakTOpOB Ha OpPraHU3MBbI

AbGuoTnueckue (pakTophl: CBET, TEMIEparypa, BIAXKHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust OpraHu3MoOB K JEWCTBUIO aOMOTHYECKUX (DaKTOPOB.

buonorunueckue PUTMBI

buotnueckue paxTopsl. Buasl OMOTHUECKUX B3aMMOACHUCTBUI: KOHKYPEHIINS,
XHUIIHAYECTBO, Mapa3suTH3M, MYTyalu3M, KOMMEHCAIU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpanu3M. 3HauYeHHe OHOTHYECKHX

B3aUMOJICICTBUH  JUIsl  CYIIECTBOBAHWUS  OPraHU3MOB B  TPHUPOJTHBIX




coo0mecTBax

3.5

OKOJIOTUYECKHE  XapaKTepUCTHKU rnonyiasuuu. (OCHOBHBIE IIOKa3aTelu
HONYJIALMKA: YUCIEHHOCTD, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT,

Murpanus. JJnHaMuKa YUCICHHOCTH IOIYJISIUU U €€ peryssauus

4.1

4.2

4.3

4.4

COO6H.[CCTBa 1 5KOJIOTHYCCKHUE CUCTECMBI

CooOmiectBo opranu3zMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAaf,
npocTpaHcTBeHHast, Tpoduueckas (muiieBas). Buabl-gomuHanThl. CBSI3U B

OuolLEeHO3€e

Okosornyeckne cucteMbl (9kocuctemsbl). [loHATHE 00 3KOCHCTEME W
ouoreonieHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopor BemeCTB M TIOTOK DJHEPIUU B
skocucteme. Tpopuueckue (MUIIEBBIC) YPOBHU SKOCHCTEMBI. [IHIEBBIC IIEH
u ceru. OCHOBHBIE TIOKa3aTeNd »OSKOCUCTEMBI. Ouomacca, MPOLYKIIHUS.
DKOJIOTHYECKUE MUPAMUIBL. MPOAYKIIUHU, YACICHHOCTH, OMoMacchl. CBOMCTBA

DKOCHCTEM. YCTOI;'IIII/IBOCTB, caMoperyJsiius, pa3BUTHUC. CYKLICCCI/IH

[TpuponaHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03Ep M peK. DKOcHCTeMa XBOWHOTO
WM IMTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3MIICTBEHHOE  3HAYEHUWE  arpoO’KOCHCTEM U
ypOO3IKOCHUCTEM.

buopaznoobpazue kak Qakrtop ycroWumBoctH dKocucteM. CoxpaHeHHe

OMOoJIOrnYecKoro pazHoodpasus Ha 3emiie

VYuenue B.U. Bepnainckoro o Ouocdepe. I'paHuibl, coctaB W CTpyKTypa
o6uocdepsl. XKuboe BemiecTBO U ero PpyHkimu. OcodeHHOCTH Onochepsl Kak
rio0anbHOM 3KocucTeMbl. /IluHaMu4eckoe paBHOBecHME M OOpaTHasl CBSI3b B
6uocgepe. KpyroBopoTsl BemecTB U OMOr€OXMMHYECKHE LUKIIbI 3J€MEHTOB

(yriepona, azota). 3oHaNBHOCTH OHOCheEpbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOreHHbIE U3MEHEHHs B Onocdepe.
I'moGanbHBIE HKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palNMOHATBHOTO YIPABICHUS MPHPOTHBIMH pecypcaMH U HUX

HCIIOJIBb30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa MpHUPOAbI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* buonorus / [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue /Tlox
pen. ITaceunuka B.B., AkiimonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenienue»

* buonorus, 11 knace/ INaceunuk B.B., Kamenckuii A.A., Pyounos A.M. u
apyrue /Tlox pen. Ilaceunuka B.B., AkuronepHoe o611ectBo «M31aTeapcTBO

«IIpocsemienne»

METOANYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Ennnas xomtexkuusa HAPPOBBIX ObPA3OBATEJIbHBIX PECYPCOB
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