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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke nmporpamMmsbl Mo OUOJOTHH TEOPETUUYECKYIO OCHOBY JJISI
onpeiesieHus] ToAX0A0B K (DOPMHUPOBAHUIO COJEPKaHUs yUEOHOTO IpeameTa
«buonorus» cocraBunu: KoHuentyainbHble mnonoxeHus PrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU 1I€JIEH, COJepKaHUs, pe3yJbTaTOB OOy4YEeHUS U
TpeOOBaHUN K YPOBHIO IMOJTOTOBKH BBHIITYCKHUKOB, MOJIOXEHUS 00 OO0IUX
LEesAX W MPUHIMIIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero obmero oOpa3zoBanusi B Poccuiickoit ®Denepanuu, a Takxke
MOJIOXKEHUS O crnenuduke OuoJIoruu, €€ 3HAYeHWU B TIO3HAHUU >KUBOU
OpUPOJLI W OOECMEUYEHUU CYIIECTBOBAHUS UEJOBEYECKOro OOIIEeCTBa.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM, OMpPEACICHbl OCHOBHBIE (DYHKIIUU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonorun Aa€T MpENCTaBICHHE O LENAX, 00 oOIei
cTpaTerny OOYy4eHHs, BOCIIUTAHHUS W PA3BUTHS OOYYaIOIIMXCS CpPEICTBAMU
yueOHoro mpenmera «buomorus», ompenenser 00s3aTENBHOE MPEIMETHOE
CoJIep)KaHHWe, €ro CTPYKTYpy, pacrmpeieiieHue 10 pas3feinaM U TemaM,
PEKOMEHIyeMYI0 TOCJIeI0BAaTEeIbHOCTh M3yUYEeHUS Y4eOHOTO MaTepuaia C
y4€TOM  MEXKIIPEAMETHBIX W  BHYTPHUIIPEAMETHBIX  CBA3ECH, JIOTHUKU
00pa3oBaTeIBLHOTO MPOIECCca, BO3PACTHBIX OCOOEHHOCTEHN 00yUaromuxcs.

B mporpamme 1o OHONOTMM TakXe YUWUTHIBAIOTCS TPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TIPEIMETHBIM pe3yJIbTaTaM
oOydeHus B (OPMHUPOBAHUM OCHOBHBIX BHJOB Yy4e€OHO-IO3HABATEIbHOU
NEeATeITbHOCTH/YIEeOHBIX JEeUCTBUN 00YUYaAIOIIMXCS TI0O OCBOCHHUIO COJICPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mno Owmomormm (10—11 kmaccel, 0a30BbIii  ypOBEHB)
peanu3oBaH NPHUHIIUI MPEEMCTBEHHOCTH B M3YYEHMHM OUOJIOTHH, Onaromaps
yeMy B HEH NPOCMaTpPUBAETCA HAIpPaBICHHOCTh HA pPAa3BUTHE 3HAHUMA,
CBS3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PCHUSI,
[IEHHOCTHBIX  OPUEHTAIMH  JIMYHOCTH,  DKOJOTMYECKOTO  MBIILICHHUS,
MPEACTAaBICHUNA O 3J0POBOM 00pa3e *KU3HH M OEPeKHBIM OTHOIICHHEM K
OKpy’Karomied mnpupoaHou cpene. IloatoMy Hapsigy ¢ u3ydeHHEM
00IIEeOMOIOTUYECKUX TEOPUH, a TaKKEe 3HAHUW O CTPOCHHH >KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOILECCOB B
MporpaMme 1Mo OWOJOTHHU YACICHO BHUMAHWE MCTIOIB30BAHHIO TMOTYYEHHBIX
3HAHWA B TIOBCEAHEBHOM JKM3HH JUIsI PEHICHUS MPUKIATHBIX 3a7ad, B TOM
quciie: MPO(UIaKTUKKA HACJICICTBEHHBIX 3a00J€BaHUNA YEIOBEKa, MEINUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU



11eJ1Ieco00pa3HOro MOBEJACHHUS B OKpY)Kalollell MpUpOIHON cpene, aHanu3a
BIIMSTHUSI XO3MCTBEHHOW JESATEIBHOCTH YEIOBEKa Ha COCTOSTHUE MPUPOIHBIX
U HUCKYCCTBEHHBIX OJKOCHUCTEM. YCHIIEHHE BHUMAHUS K TPHUKIATHON
HAnpaBIEHHOCTH  ydeOHOro  mpeamera  «buomorus»  MPOAMKTOBAHO
HEOOXOIMMOCThIO OO€CHedeHHs] YCIOBHM JUIsi peuieHuss OJHOM U3
aKTyaldbHBIX 3a/1ad IIKOJBHOTO OWOJOTHYECKOTO O0pa3oBaHUs, KOTOpPas

npejnoiaraet dbopmupoBaHue y oOyyJaromuxcs CIIOCOOHOCTHU
aJanTHPOBATHCSA K M3MCHCHHUSM JTUHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHE CpeHETO O0IIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecnieurBaeT GOpPMHUPOBAHUE Yy O0YUAIOIIMXCS MTPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacimmpseT U 0000IIaeT 3HaHKUS O KUBOH MpPUPOJE,
e€ OTIMYMTENbHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd W 3BOJIIOLHH,
co3aaCT yCIIOBHS JUISI: TTO3HAHMS 3aKOHOB JKUBOW TPHUPOJBI, (OPMUPOBAHUS
(GYHKITMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30MMacHOro oOpasa
KU3HU, DKOJOTHYCCKOTO MBIILUICHUS, [IEHHOCTHOTO OTHOIICHHUS K >KHBOU
NPHUPOJIC U YCIIOBEKY.

bonbiioe  3HaueHwe  OHOJOTHS  HMMEET TakkKe Il pelieHus
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a7a4 CPEeIHEro ooOiiero oOpa3oBaHUs,
couuanu3anuu odyvaromuxcsi. M3ydenue Ouonorun oGecreyrBaeT YCIOBHS
st GOpPMHPOBAHUS  MHTEJUIEKTYyaJIbHBIX,  KOMMYHHUKAallMOHHBIX U
UH(GOPMAIIMOHHBIX ~ HABBIKOB, JCTETUYECKOW KYJIBTYpHl, CIIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUW C TPEACTaBICHUSMU W3 JIPYTHX
y4eOHBIX TIPEAMETOB, B YaCTHOCTH, (PU3HUKHU, XUMUHU U reorpaduu. HazBaHHbIS
MOJIOKEHUSI O MpeJHa3HauYeHun y4eOHoro npeamera «buomorus» coctaBuiu
OCHOBY ISl OIpPEACNICHUS TMOIXOAOB K OTOOPY M CTPYKTYPUPOBAHHIO €TI0
coJiep KaHusl, MPEICTABICHHOTO B TIPOrPaMMe 1O OMOJIOTHH.

OT6op conepxanus ydeOHOro mnpenmera «buomorus» Ha 0a30BOM
YPOBHE OCYIIECTBIEH C TMO3MIMHA KYJIbTYpOCOOOPAa3HOTO IIOAX0J]a, B
COOTBETCTBHH C KOTOPHIM O0YYaroIINecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS,
3HauUMMble A (QopMuUpoOBaHHS ~ OOIIEH  KyJIbTypbl, OIPEACISIONIHE
aJICKBaTHOE TIOBEJICHWE YEJIIOBEKAa B OKPYXAIOUIEH NPUPOJHON Cperne,
BOCTpeOOBaHHbIC B TOBCEIHEBHOW JKM3HH M TPAKTHUECKOW EATEIHHOCTH.
Ocoboe mMecTo B ATOM cHUCTeME 3HAaHUW 3aHUMAIOT SJIEMEHTBI COJEpKaHUs,
KOTOpBhIE CIIy’)KaT OCHOBOM s (OpMUpOBaHHS TPEACTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpPAa W LEHHOCTHBIX
OpUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIONIUX TYMaHHU3AIHMH OWOJOTHIECKOTO
00pa3oBaHUSI.



CtpykTypupOBaHUE COJIEpKaHUsI Y4EOHOTr0 MaTtepualia B mporpamme o
OMOJIOTMU OCYILIECTBICHO C Y4ETOM IPUOPUTETHOTO 3HAUCHHS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX JKHUBOW TPUPOJBI, O €€ ypOBHEBOU
OpraHU3aIMy U JBOJIIOIMUA. B COOTBETCTBUU C 3TUM B CTPYKType Y4eOHOTO
npeaMeTra «bHOJIOTUS) BBIJICNICHBl CIEAYIOIIUE COAEPKATEIbHBIC JIMHUU:
«buonmoruss kak Hayka. MeToasl HaydyHOro Tmo3HaHus», «Kinetka kak
Ouosiornueckass cucremay, «OpraHu3sM Kak OHOJOTHYECKass CHUCTEMay,
«Cuctema u MHOroo0Opasue OpPraHHYECKOro MHUpay», «IBOIIOLUS KUBOU
IPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH ».

Henps uzyuenus yuyebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIQJICHUE OOYYaIOIUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHALHOU
OpraHM3aIlMyd J>KUBBIX CHCTEM pa3HOr0 paHra M NPHOOpPETEHHWE YMEHUM
UCITIOJIH30BaTh ATU 3HAHUS JISl TPAMOTHBIX JICHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu wu3ydeHus yueOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHUE O0YYAIOIUMHUCS CUCTEMbI 3HAHUH O OMOJIOTUYECKUX TEOPUSX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, IPABUIIAX, CIIYXKAIIUX
OCHOBOM i (opMUpOBaHHUS TPENCTABICHUNA O €CTECTBEHHO-HAYYHOM
KapTUHE MUpa, O METOAaX HAYYHOrO MO3HAHUs, CTPOCHUU, MHOTO00Opa3uu u
O0COOEHHOCTSAX >KMBBIX CHCTEM Pa3HOT'O YPOBHSI OpPraHHM3aIlMH, BBIJAIOIINXCS
OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y oOydarOImMUXCsl MO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B Ipollecce aHaIu3a JAaHHBIX O MYTAX Pa3BUTHUS
B OMOJOTMU HAYYHBIX B3IJISJIOB, MJAEM U TMOJXOJOB K H3YUYEHUIO JKUBBIX
CHCTEM PA3HOI'0 YPOBHS OpraHU3allUY;

CTaHOBIIEHHE y oOydJarommxcs oOmeld KyInbTypbl, (DYHKIIMOHAIBHOM
IrPaMOTHOCTH, pa3BUTHE YMEHUW OOBACHATH U OICHUBATH SBICHUS
OKPYKAIIEro MHpPA KWUBOW IPUPOABI HA OCHOBAHUM 3HAHUM U OIBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

dbopMupoBaHue y 0O0Yy4aIOIMUXCS YMEHHH WLTIOCTPUPOBATH 3HAUCHUE
OMOJOTUYECKUX 3HAHWHA B MPAKTUICCKOMN JEATEIHHOCTH YEIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOOMOTEXHOIOTHI;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM
KUBOW TPHUPOJBI, HEOOXOIUMOCTH OEpeKHOTO0 OTHOIICHUS K HEW,
COOMIONIEHUsI ~ DTHYECKHMX HOPM TPU  TPOBEJACHUU  OHUOJOTHYECCKUX
HCCIEIOBAHNM;



OCO3HAHHUE IIEHHOCTU OMOJOTUYECKUX 3HAHUU NJI TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYyIbTYpHhl, 1Sl (HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHMM M YMEHHUA B IOBCEIHEBHOMU
KU3HU JJIsI OLICHKH TOCJIEICTBUU CBOEH JEATENHOCTH IO OTHOIICHUIO K
OKpY’Karoliel cpene, COOCTBEHHOMY 3710pOBbIO, 0OOCHOBAHUE U COOJIIOJICHHE
Mep NpoUIaKTUKH 3a00JI€BaHUM.

B cucteme cpennero oOiiero odpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIIIETCS 00s13aTE€IbHBIM YYCOHBIM MPEAMETOM, BXOASIIUM
B COCTaB MpeaMeTHON 001acTi « ECTeCTBEHHO-HAYUYHBIE TIPEAMETHI.

Jns u3ydenus Ouojorun Ha 0a30BOM YpPOBHE CPEIHETO OOIIero
oOpazoBanus orBoauTcs 68 yacoB: B 10 knacce — 34 vaca (1 gac B Hefeno), B
11 knacce — 34 gaca (1 gac B HeAemIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonmoruss kak Hayka. CBsi3p OHOJIOTMM C  OOIIECTBEHHBIMH,
TeXHUYECKUMHU U JAPYTMMU €CTECTBEHHBIMU Haykamu, (uiiocodueit, STUKOM,
CTeTUKONM M mnpaBoM. Ponp Ouonmorun B (POPMHUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI Mupa. Cucrema OMOJIOrMYECKUX HaYK.

Metoasl TO3HAHMS KUBOW MPUPOABI (HAOIIOJCHHUE, DKCICPUMEHT,
omycaHue, U3MepeHue, KiacCuUKalus, MOJCIUPOBAHUE, CTATHUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Menaens, H. K. Konsuos, /JIxx. Yorcon n @.
Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb30BaHue pa3IuyHBIX METOJIOB MpHU
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTraHU3AIUSA.

XKusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT H3Y4YeHHUS OHOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaoiicTBa OuocucTeM Hu HX pazHooOpaszue. YPOBHH OpraHu3aliu
OMOCHCTEM: MOJCKYJISPHBIN, KJICTOYHBIM, TKAHEBbIH, OpraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOTreoIeHOTHICCKHIA ),
ouochepHbIit.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBICE TIPU3HAKUA JKU3HU», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojenb Mojekyiasl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKHU. XUMHYECKHE DJIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIIMKM BOJABI U MHUHEPAIBHBIX BelleCcTB B KieTke. [lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB m cTpoeHHe O€IKOB. AMWHOKHUCIOTHI — MOHOMEpHI
O0enkoB. HesamMeHumble M 3aMEHUMBIE AMHHOKHUCIOTBHI. AMHHOKHUCIOTHBIN
cocTaB. YPOBHHM CTPYKTYphl O€IKOBOW MOJEKYJbl (IEpBUYHAS, BTOpUYHAS,



TpEeTUYHAss W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBONCTBA OEJIKOB.
buonornueckue QpyHkimu OEIKOB.

®depmeHThl — OuoJorudeckue KaramuzaTopbl. CtpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crnenupuyHoctb. Kopepmentsl. Buramuns.
Otnanuns GepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aToOpOB.

VYrneBoabl: MOHOcaxapuibl (IJIIOKO3a, pubo3a U J€30KCHpH003a),
aucaxapuabl (caxapos3a, JIakTo3a) W IMojucaxapuabl (Kpaxman, TJIHUKOTEH,
HeJuTo103a). buonornueckue GyHKUMU YTIE€BOAOB.

Jlunuael: Tpurnunepunbl, (Gocdomunuasl, crepounbl. ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buonmornueckue dyHkuuu aunugoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTHH.

Hyxnennosesie kucnorsl: JIHK m PHK. Hyxneotuasl — MOHOMEpBI
HyKJIenHOBBIX KucioT. Ctpoenne u ¢ynkiuu JJHK. Ctpoenue u dyHKimu
PHK. Buast PHK. AT®: ctpoenue u QpyHKIINH.

[Mutosmorus — Hayka o kjeTtke. KiietouHass Teopuss — TpUMED
B3aUMOJICHCTBHS UeH U (aKTOB B HAYYHOM IMO3HAHWUU. METOIbl M3Yy4CHHS
KJIETKH.

Knerka kak nenoctHas >kuBasi cuctema. OOIIMe TNPU3HAKU KIIETOK:
3aMKHYyTas HapyxHas MemOpana, wmoiekynsl JIHK kak reHerndeckuii
amnmapar, cucTeMa CMHTe3a Oerka.

Tunsl KIETOK: ’ykapuoTHYeckas U MpokapuoTudeckas. OcoOeHHOCTH
CTpOEHHUsI TpoKapuoTHdeckoil kieTku. Kierounas creHka OakTepuil.
CrpoeHue sykapuoTH4ecKON KIETKA. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,
KUBOTHOMN W TPHUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOUHASI CTEHKA, INIMKOKAJIMKC,
ux ¢ysknun. [lnasmatnyeckas wmemOpaHa, e€ cBoiicTBa W (DYHKIUU.
[uromnnasma u e€ opranouasl. OgqHOMeMOpanHbie opranouasl kietku: JIIC,
anmapatT [onbmxu, nu30combl. [loyaBTOHOMHBIE OpPraHOUIbLI KIIETKU:
MUTOXOHAPHUH, TIacTUAbl. [IporCX0XAeHNE MUTOXOHAPUM U IUIACTHI. BHasl
wiactua. HememOpaHHbIe OpraHOU Bl KJIETKUA: pUOOCOMBI, KJIETOUYHBIN IIEHTD,
LUEHTPUOJM, PECHUYKH, IKTYTUKH. DYHKIMH  OpPraHOMJOB  KIETKHU.
Bxirouenus.

Anpo — perynsTopHblid LEeHTp kieTkd. CTpoeHuwe siapa: sijiepHas
000J109Ka, KapuoTia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIsann, M. Illneiaen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.



Jnarpammel: «PacnpeneneHne XUMHUYECKUX DJIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KUBOUM MIPUPOIAEY.

Tabmuupt u  cxembl: «llepuonuueckas TabnuIa XUMHUYECKUX
a7eMeHTOBY», «CTpoeHue MOJIEKYbl BOJbI», «buocunTes 6enka», «CtpoeHue
MoJIeKYJIbl Oenkay, «Ctpoenue pepmentay, «Hykinennosbie kucnotsl. JJHK»,
«Ctpoenne wmonekynsl ATD», «CrpoeHne >SyKapuOTUYECKOW KIETKHY,
«CTpoeHue IKUBOTHOM KiIeTKH», «CTpOoeHUE PACTUTEIHHOM KICTKUY,
«CTpoeHHe TPOKAPUOTUYECKON KIEeTKH», «CTpoeHue sAapa  KIETKW,
«YTneBoapl», «JIunuabn».

O6opynoBaHue: CBETOBOW MHUKPOCKOM, 000pY/0OBaHHE ISl MPOBEICHUS
HAOII0OJICHNUN, U3MEPEHHH, SKCTIEPUMEHTOB, MUKpPOTIpenapaThl paCTUTEIIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnas pab6ora Ne 1. «/3ydyeHue KaTanUTUYECKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMHJIa3bl UM KaTajaasbl)y.

JlaboparopHast pabora Ne 2. «M3yueHHe CTpOEHHUS KIETOK PACTCHUM,
KUBOTHBIX U OaKTEpHil MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax u
UX OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WIM MeTa0oIu3M. AcCUMHIALMS (TJIACTHYECKUI
0OMEH) U TUCCUMWJIISLIUA (SHEPreTUYeCcKuii 0OMEH) — JIB€ CTOPOHBI €UHOTO
nporecca MeTabonu3mMa. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPIHH B
NOHUMaHUH MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIH W TeTepoTpodHBId. Poib
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TemHOBas (a3bl (orocuHTe3a. Peakiuu
doTocunTe3a. DPdexkTuBHOCTh (PoTocHHTE3a. 3HaueHUE (OTOCHMHTE3A IS
KU3HU Ha 3emuie. BnusHMe ycnoBuii cpeisl Ha (OTOCHHTE3 U CHOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNe OakTepuu. 3HaUCHNE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMIie.

DHepreTuyeckuii oOMeH B KiieTke. Paciiiernienre BeniecTB, BbIACICHUE U
AKKyMYJIUPOBAHHE SHEPrUM B KJETKE. OJTamlbl SHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucmopoiHoe OKHUCIEHNE, HIIH KIETOYHOE
JbIXaHUE. OxucnurensbHOe dbochopunupoBanme. O} deKTUBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peaknmu marpuuHoro cuHTe3a. ['eHetmueckas uHbopmamus u JIHK.
Peanuzanusa renernueckoil nHGOpMaLUK B KJIeTKe. ['eHeTuUeCKuil KOl U €ro



corcTtBa. Tpanckpunums — wmarpuudbli cuHTe3 PHK. Tpancmsamusa —
OouocuHTe3 Oenka. Drtambl TpaHciasuuu. KoaumpoBanue aMuHOKHUCHOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle Gopmbl XKuU3HU — BUpPYCHL. VICTOpUS OTKPBITHS BUPYCOB
(. U. ViBanoBckuit). OCOOEHHOCTU CTPOCHMS U KU3HEHHOIO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, KUBOTHBIX U UEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc wummyHozedpuuurta dyenoeka (BUY) — Bo3OymuTensb
CIIM[da. ObpatHas TpaHCKpHMIMs, peBepTaza W uHTerpasa. Ilpodunakruka
pacnpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . Usanosckuii, K. A. Tumupsises.

Tabmuupt u  cxembl:  «Tumbl  nuTanus»,  «MeTtaboauszmy»,
«MuTOXOHIPU», «DHEPreTHUECKUM oOMen», «XJoporuiacT,

«Dortocunted», «Crpoenue JJHK», «Ctpoenne u pyHKIIMOHUPOBAHKE TeHAY,
«Cunte3 Oenka», «l'eHernueckuii kon», «Bupyce», «bakrepuodarmy,
«Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIMJla, Oaktepuodaray,
«Penmukanmsa JTHK».

O6opynoBaHnue: MOJIEJIN-aIITUINKAIIA «Y 1BoeHue JIHK u
TpaHCKpunius», «buocuHTes Oenka», «CTpoeHHE KIETKH», MOJIeIb
ctpykrypsl JJHK.

Tema 5. Pa3MHoKeHHe M MHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTounslil 1uki1, Wau KU3HEHHBIN UK KiIeTkd. MHTepdaza u MHUTO3.
[Iporecchl, mpoTekaromiye B nHTepdasze. Permukamnus — peakiuss MaTpUIHOTO
cunteza JJHK. Ctpoenue xpomocom. XpOMOCOMHBIM HAaO0Op — KapUOTHII.
JIunIonaHBIM W TAaIlUIOWIHBIA  XPOMOCOMHBIE HAOOpBI.  XPOMAaTHIBI.
[{uTosIOTHUECKHE OCHOBBI Pa3MHOXEHHUS U WHAUBUAYAIBHOTO pa3BUTHS
OpPraHu3MOB.

Henenue kieTku — Muto3. Ctaauu mutosa. [Iporieccrl, mpoucxoasiyme
Ha pa3HbIX CTAIUSAX MUTO3a. BHOJTOTMYECKHI CMBICT MUTO3A.

[Iporpammupyemast THOCITH KJISTKHA — aIrloITO3.

@opMBbI pa3sMHOXKEHHUS OPTraHU3MOB: Oecrojoe u MojoBoe. Bumbl
Oecriooro  pa3MHOXKEHHUS: JCJICHWE HaJaBOE€, TOYKOBAaHWE OJIHO- U
MHOTOKJIETOYHBIX,  CIIOPOOOpPA30BAHUE,  BEreTATUBHOE  pPa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUIS1 CEJICKINH.

[TonoBoe pa3MHOXKEHUE, €70 OTINYUS OT OECIOJIOTO.

Meiio3. Craaum wmeito3a. Ilponecchl, Npoucxondiine Ha CTaAUSAX
Mmeino3a. IloBenenne xpomocom B Meio3e. Kpoccunrosep. buosormueckuit
CMBICJT U 3HAYCHHUE MEH03a.



I'amerorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y YKWBOTHBIX.
[TonoBeie kene3pl: CEMEHHHKM U sSUYHUKUA. OOpa3oBaHUE U PA3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (CrepMaTo30uj, SIMIEKIeTKa) — CliepMaToreHes U
oBorene3. (OCOOCHHOCTHM CTPOCHHS SUIEKIECTOK U  CIEPMaTO30UJIOB.
OmnonotBopenue. [lapTeHorenes.

NunuBuayanbHoe pas3BuTHe (OHTOrEHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorene3). Ortanbl AMOPHUOHAIBHOTO PAa3BUTUS Y TMO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHE, TracTpyisius, opraHorene3. llocTamOpuoHambHOE
pazBuThe. THUIBI TOCTIMOPHOHAIILHOTO PAa3BUTHS: TMPSMOE, HEMPSIMOE
(uunHOYHOE). BrnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI,
CrOCOOHBIC BBI3BIBATh BPOKAEHHBIE YPOACTBA.

Poct u pazButue pactennii. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmunpl U cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretaruBHOE pa3sMHOXKEHHUE
pacreHuity, «Jlenenue wietku Oaktepuit», «CTpoeHHUE TOJIOBBIX KIIETOKY,
«CtpoeHne xpomocoMbl», «Kimetounslii uukny», «Pemmukamus JJHK»,
«Mwuro3», «Meiio3», «lIpsmoe u Hempsimoe pasBuTHe», «l'aMeToreHes y
MJIEKOIUTAOUIUX U YeJIOBEKa», « OCHOBHBIE CTAUU OHTOTCHE3aY.

OO6opynoBanue: MHUKPOCKON, MHUKpompenapaTtsl «CrepMaTo30uIbl
MJIEKONUTarouiero», «Sineknerka wmiekonurarouero», «Kapuoknnes B
KJIETKaX KOpellKa JIyKa», MarHuTHas MoJeib-anmiukanusa «/lenenue
kietkuy, moaens JIHK, moxens meTada3sHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «HabGmionenne MuTo3a B KieTKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas padota Ne 4. «M3ydeHne CTpOCHUS IMOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer m 3agaum reHetruku. Hcropust pas3Butus reHeTHkKd. Poiib
LIUATOJIOTUHA U IMOPHUOJIOTHM B CTAHOBIICHUHU T'€HETUKHU. BKiaa poccuilckux u
3apyOeKHBIX Y4EHBIX B  pa3BUTHE TEHETUKA. MeToAbl TeHETHKU
(TMOPUIONOTUYECKUH, IMTOTCHETHYCCKUH, MOJEKYJISPHO-TCHETHICCKHU).
OcHOBHbIE T€HETUYECKHUE MOHATHS. ['eHeTnYecKkasi CHMBOJIMKA, UCTIOJIb3yeMast
B CX€MaXx CKpPEIIMBAHUMN.

3aKOHOMEPHOCTH  HACJENOBaHUS MPU3HAKOB, YCTAaHOBJIEHHbIE [
Meunnenem. MoHOrHOPUAHOE CKpENIMBaHKUE. 3aKOH eAMHOO0pa3usi THOPUIOB



nepBoro mnokojeHud. [IpaBuno AoMuUHHpOBaHWA. 3aKOH pacUICIUICHUS
pu3HaKkoB. ['unoresa yucToTsl raMeT. I1omHOEe M HENIOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpellMBaHHE. 3aKOH HE3aBUCHMOIO HACIeJOBaHUS
NpU3HaKoB. llUTOreHeTMYecKkne OCHOBBI JAMTMOPHUIHOIO CKpPEIIMBAHMS.
AHanu3upyroniee  ckpemuBaHue.  Vcronb3oBaHME — aHANM3UPYIOLIETO
CKpEIIMBaHUs JJIs ONpeiesIeHNs T€HOTUIIa OCOOH.

CuennieHHoe HacieqoBaHue mnpusHakoB. PabGora T. Moprana mno
CLUEIJICHHOMY Hacle0BaHUI0 TeHOB. HapymeHune cuemieHusT TeHOB B
pe3yapTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. | e HeTHUECKNE KapThl.

I'enetuka mnosia. XpOMOCOMHOE ONpEAENICHHE ToJla. AYTOCOMBI H
NOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U TE€TEPOraMETHbIE OPraHU3MBbl.
HacnenoBanne npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

N3meHunBocTh.  Buabl  W3MEHYMBOCTH:  HEHACJIEACTBEHHAs U
HacJeACTBeHHass. Poib cpeapl B HEHACHEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTiuka MoJIu(pUKATMOHHOW W3MEHYMBOCTU. BapuanmoHHbINA psia U
BapualuMoHHas KpuBas. Hopma peakumm npusHaka. KoimuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKYU U UX HOpMa peakiuu. CBoMcTBa MOAU(PUKAIIIOHHOM
U3MEHYUBOCTHU.

HacnencrBennad, W IeHOTHITHYECKasl, U3MEHUYUBOCTD.
KomOuHaTuBHasT W3MEHYMBOCTHb. Melo3 M TOJOBOM TIpollecC — OCHOBA
KOMOWHATHUBHOMN U3MEHYUBOCTH. MyTtanmonHas U3MEHUYUBOCTD.

Kiaccudukanuys myrtamnuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
OPUYMHBI MyTauid. MyTtareHHbie (GakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HacliencTBeHHOM n3MenunBocT H. 1. BaBuiosa.

BnesnepHas HaciIeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapuotun denoBexka. OCHOBHbIE METO/Ibl T€HETHUKHU
YEJI0BEKA: reHeaJ0rn4eCKum, OJIM3HEIOBBIH, LIUTOTCHETUUECKUM,
OMOXMMUYECKUH, MOJIeKyJsipHO-TeHeTHYeckuil. CoBpeMEHHOE OIpeielieHre
T€HOTHIIA: TTIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIC
¢ momompio [11[P-ananu3a. HaciiencTBeHHbIe 3a00ICBaHUS YEIIOBEKA: TCHHBIC
OoJe3Hw, 00JIEC3HM €  HACNEJICTBEHHOM  MPEapacrosioKEHHOCTHIO,
XpoMOocoMHbIe  Oosie3Hu. (CoMarhueckue W TEeHEpaTUBHbIE MYTallUU.
CtBonoBble KJeTKU. [IpUHITUIIBI 310pOBOTO 00pa3a KW3HU, JUATHOCTHKH,
poPUIAKTHKA M JICUCHHUS TCHETHYECKHX Ooje3Her. MeaumKo-reHeTHIeCcKoe
KOHCYJIbTUPOBAHHUE. 3HAUCHNE MEIUITMHCKON T€HETUKHU B MPEIOTBPAICHUH U
JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YETOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H.
B. Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuipt u  cxembl: «MOHOTHUOpPUIHOE CKpPENIMBAaHHE U  €ro
LIUTOT€HETUYECKAasi OCHOBa», «3aKOH PACLICIUICHUSI U €r0 IUTOr€HETHYeCKas
OCHOBa», «3aKOH YHCTOTHI TrameT», «JlurubpugHoe CKpeluBaHue,
«lluTomoruyeckre OCHOBBI JUTHOPUIHOTO CKpenIuBaHus», «Meio3y,
«B3auMoIencTBUe ajuleNIbHBIX TI'E€HOBY», «l'€HeTudeckue KapTbl pacTEHUH,
KUBOTHBIX W  4esioBeka», «l'eHeTmka  mona», «3aKOHOMEPHOCTHU
HACJEJOBaHUsA, CUEIUIEHHOrOo C moiom», «KapuoTunbel dYenoBeka U
KUBOTHBIX», «Buabl u3aMeHunBOCTU», «MOIU(PUKAIIMOHHAS U3MEHUYUBOCTHY,
«HacnenoBanue pesyc-akropa», «['eHeTrka rpynn KpoBu», «MyTannoHHas
U3MEHUYUBOCTH.

O6opynoBanue: MOJEIN-aNIUINKALUT «MoHoTruOpHUIHOE
CKpELLBaHUEY, «Henonxoe JOMUHHUPOBAHUE, «JlurubpugHoe
ckpemBaHuey», «llepekpéct XpoMocoM», MHUKPOCKON W MHKpONpenapar
«po3oduna» (Hopma, mytanuu (OpPMbI KPBUTBEB M OKPACKH Teja), TepOapuid
«I"opoX MOCEBHOW.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabGoparopnas pabora Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO
U AUTHOPUAHOTO  CKpEIIMBaHMS Yy  Jpo30QWiIbl  HAa  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlaGoparoprass pab6ora Ne 6. «M3ydyeHue MoauUKAIIMOHHON
U3MEHYMBOCTH, TOCTPOECHHUE BAPUALIMOHHOIO PA/Ia U BAPUALMOHHON KPUBOW.

JlaGopatopHast pabora Ne 7. «Ananmu3 wmyrtanuii y Apo30oduibl Ha
TOTOBBIX MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHwe W aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M Mpouecc. 3apOoXIEHUE CElEKUHH U
nomectukausa. Yuyenne H. . BaBuioBa o0 neHTpax DpPOUCXOXKACHUS U
MHOT000pa3usi KylIbTypHBIX pacTeHU. LIeHTphI MPOUCXOKICHUS TOMAITHUX
KUBOTHBIX. COpT, MOpPOJIA, IITAMM.

CoBpeMeHHBIE METOJIbl CEJNEKIIMU. MacCOBbIH M WHIUBUIYATbHBIN
OTOOpBI B CENEKIMH pPACTCHWH U KUBOTHBIX. OIeHKa JKCTephepa.
bnuzkopoacTBEHHOE — CKpelluBaHUE —  MHOpuAMHI. Yucrtas  JHUHUS.
CkpemmBanue 4YHCTBIX JUHHMA. ['etepo3uc, wunum rubpugHas cuia.
HeponactBenHnoe ckpemuBanuve — aytopunur. OtganéHHas ruOpuausanus u



e€¢ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M IMOJYYEHHE IOJUIUIOUIOB.
JIOCTM>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buorexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHass WHKEHEPHUS.
Oranbel co3nanuss pekomOuHantHoM JIHK u TpaHCreHHbIX OpraHU3MOB.
Knerounas wumxkenepus. Kiierounele  KynbTypbl. MUKpPOKIOHAIBHOE
pPa3MHOKEHUE pacTEHHIA. KionupoBanue BBICOKOITPOAYKTUBHBIX
CEIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHME U JTHYECKHUE
npo6sembl. [MO — reHeTHueckl MOIU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuupl n cxembl: kapta «LIeHTpbl MPOUCXOXKIEHUS U MHOT000pa3us
KyJIbTYpHBIX pacTeHuil», «lloponbl gomamHuX KUBOTHBIX», «Coprta
KyJbTYPHBIX pacTeHui», «OTnanénnas rudbpuauzanus», «Pabotsl akagemuka
M. ®&. MHUsanoBay, «llomumaongus», «OOBEKTHI OMOTEXHOIOTHUHY,
«KnerouHnble KyJabTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE M IMEpeHOC
TE€HOB, XpPOMOCOMY.

OOopynoBaHue: MYISDKHA IJIOJOB M KOPHEIJIOJOB JAMKMX (opMm U
KyJIBTYpPHBIX COpPTOB  pacTeHMi, repOapuil «CenbCKOX031CTBEHHBIE
pacTeHUsI.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Okckypenss «OCHOBHBIE METOABI M JTOCTHXKEHHS CEJEKIIMA PACTCHHHA U
KUBOTHBIX  (HAa  CEJEKUMOHHYIO  CTaHLHMIO, IUJIEMEHHYI0  (epmy,
COPTOUCHBITATENbHBI YYacTOK, B TEIUIMYHOE XO34HCTBO, JabOpaTOpHIO
arpOyYHHBEPCUTETA WIM HAYYHOT'O LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochUiKu BO3SHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUU. DBOJIIOLMOHHAS
Teopuss U e€ MecTo B Ouwojoruu. BriusHue 3BOJIONMOHHONW TEOPUH HA
pa3BHUTHE OUOJIOTHH U IPYTUX HAYK.

CsugerenbcTBa 3BoMONUU. [laieoHTOIOrHYECKKE: TTOCIIEI0BATENBHOCTD
MOSIBJICHUSI BUJIOB B MAJCOHTOJIOIMYECKOW JIETOMUCH, MEPEXOHbIE (POPMBI.
buoreorpadguueckue: cxoactBo u pasnuuue dayH u (Prop MaTepuKkoB U
OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJACTBA U Pa3inyusi SMOPUOHOB Pa3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHUYHBIE,



AQHAJIOTHUYHBIE, PYAMMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISIPHO-
OMOXMMHUYECKUE: CXOACTBO MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX
MeTa0OJMYECKUX MYTEeN Y BCEX OPraHU3MOB.

OpomonronHas teopus Y. JlapBuHa. [Ipeanocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHKyIIME CHIIBI 3BOJIIOLUU BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHME  NPH  OrPAHUYEHHOCTH  PECYpPCOB,  HEOIpEAeIEHHAs
M3MEHYMBOCTh, OOpHOa 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpoaomonus. [Tonynsinus kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBwxymue cuwibl  (GakTopbl) DBOJIOUUM BHAOB B  MPUPOJE.
MyTalMOHHBIN Tpoliecc U KOMOMHATUBHAS U3MEHUMBOCTH. [lomynsiiuoHHbIe
BOJIHBI U ipeii( reHoB. M3onsauust u Murpamnus.

EctecTBenHbIil 0T00p — Hampapisomuii ¢GakTop 3BojonUH. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BOMIONUHU. [Ipumepsl
NPUCTIOCOOJIEHUH Y OPTraHu3MOB. ApOoMOP(O3bl U UNOATATTALIHH.

Bun wu BumooOpaszoBanme. Kputepum Buma. OcHOBHbIE (HOPMBI
BU1000pa30oBaHus: Teorpapuieckoe, IKOJIOTUIECKOE.

MaxkposBosntonust. @opMbl 3BONIOLUU: (puieTHUecKas, JUBEPreHTHas,
KOHBEpPreHTHasl, napajienbHas. HeoOpaTuMOCTh 3BOJTIOLNH.

[Ipoucxoxnenue oT HECIENaTU3UPOBaHHBIX MPEAKOB.
[Iporpeccupyromias cnenuanu3anus. AJanTUBHAs paguanus.
JdeMoHcTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBaneBckuii,
K. M. Bap, 3. I'ekkenb, ®. Mromiep, A. H. CeBepiios.

Tabnmuuer u cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiey,
«3apOoJIbIIIN TO3BOHOYHBIX KHBOTHBIX», «ApXeonTepuKcy, «Dopmbl 00pHObI
3a cymecTtBoBaHue», «EctecTBeHHbIil 0TOOpPY», «MHOTOOOpa3ne CcoOpToB
pactenuit»,  «MHorooOpa3ue  mopoA  KUBOTHbIX»,  «llomynsiumy,
«MyTanmoHHasi M3MEHYMBOCTB», «ApoMopdossry, «nuoaganrarum,
«OO0mas gerenepanus», «JlBmwkymue cuibl 3Bodonun», «Kapra-cxema
Mapuipyta nytemectBus Y. JlapBuHa», «boppba 3a cyiiecTBoBaHUEY,
«IIpucrocobaeHHOCTh OpraHu3MoBy, «I'eorpadudeckoe BHI000pa30OBaAHUE,
«IKOJOTUYECKOE BU000PA30BAHUE.

O6opynoBaHre: KOJJICKIIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU
OKpack, Ha0op IUIOJIOB M ceMsiH, koyuiekuusa «lIpumepsl 3alUTHBIX
MPUCIIOCOOJICHU Yy  KUBOTHBIX», MoJelb «OCHOBHBIE HAMNpaBJICHUS
ABOIOLINKNY, 00bEMHas MoieNlb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOUYHBIX.



buoreorpadguueckass xapra mupa, Koyekius «DopMbl COXPaHHOCTH
HACKOIIAEMBIX KHUBOTHBIX M pacTeHUW», Mojnenb amumkanusa «llepekpéct
XpOMOCOM», BIIaXHbIE Tmpenapatsl «Pa3Butne HacekoMmoro», «Pa3Butue
JATYUIKWA», MUKponpenapat «/po3zoduna» (HopMa, MyTaliui (popMbl KPbLUIbEB
U OKPACKH Tella).

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUIOB 10 MOP(DOIOTUUECKOMY
KPUTEPUION.

JlaGopatopHass pabora Ne 2. «OnucaHue MNPUCTIOCOOICHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4yHbIE TIPEACTABICHUS O 3apOKACHUU XKU3HU. HayuHble runoTessl
BO3HMKHOBEHUS >KM3HM Ha 3emiie: aOMOTeHe3 W MaHCIepMusi. XUMHUUYecKas
ABOJIIOIHS. AOHOTEHHBI  CHHTE3  OPraHMYEeCKHUX  BEHIECTB U3
HEOPraHWYECKUX.  OJKCIHEPUMEHTAIIbHOE  MOJATBEPKICHUE  XHUMHUYECKOUH
sBorrolMU. HauvasnpHble dTamnbl Ouosiorndeckoil »sosrormu. ['unoreza PHK-
mupa. DopmupoBaHuEe MEMOpPAHHBIX CTPYKTYp M  BO3HHMKHOBEHHUE
npoTokiIeTKu. [lepBbie KIETKM M HX 3BOJOLMSA. POpMUPOBAHUE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas
U mpotepo3oiickas 3pel. [lameosolickas »pa U €€ mepuobl: KeMOPUHCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaitHo3oiickass 3pa W €€ mNepuoabl: IaJCOreHOBBIM, HEOTEHOBBIM,
AHTPOTIOT€HOBBIM.

XapaKTepuCTUKAa KIMMaTa MU TE€OJIOTMYEeCKUX mpoueccoB. OCHOBHbBIE
STambl SBOJIONUU PACTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMOpdo3bl Y
pacteHui U KUBOTHBIX. [losgBiEHME, pacuBET WU BBIMUPAHUE TPYIH YKHUBBIX
OpPraHu3MOB.

Cuctema OpPraHMYECKOrO0 MHpa KaK OTpa)xkeHue 3BOJoLUU. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DOBOJIIOIMSL  4YeloBeKa. AHTpPOMNOJIOrMSl Kak  Hayka. Pa3Butue
MPEICTABIECHUM O TNPOMCXOXKIECHUHM  YeOBeKa. Meroapl  u3ydeHus
anTpororeHe3a. (CxoactBa W pa3nuyusi  YelOBE€KAa M SKMBOTHBIX.
CucTeMaTH4YeCcKOe MOJI0KEHUE YEeIIOBEKa.

JBwxymue cuiabl  (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas
M3MEHYUBOCTh U €CTECTBEHHbIA 0TOOp. OOIIeCTBEHHbI 00pa3 KU3HH,
W3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHHUE, PEYb.



OcCHOBHbBIE CTaAMM U BETBU DBOJIOIMU YEJIOBEKA: aBCTPAJOMUTEKH,
YenmoBexk ymenbi, YenoBek npAMOXOAAIINN, YenoBEeK HEaHIACPTAIbCKUU,
YemoBek  pa3yMHBIN. Haxonku ~ uCKOmaeMbIX  OCTAaTKOB,  BpeMs
CYILIECTBOBaHMUsI, O0JACTh PACIPOCTPaHEHUs, 00BEM TOJIOBHOIO MO3Ta, o0pas
KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPONEOUAHAS
(eBpasmiickasi), HErpo-aBCTpAJIOUJIHASI (SPKBATOpPHAIbHAsI), MOHTOJOUIHAS
(azuarcko-amepukanckas). UepTsl MPUCIOCOOJICHHOCTH TMpe/ICTaBUTEICH
YEeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHWSA. ENMHCTBO dYeIOBEYECKUX
pac. Kputnka pacuzma.

JdeMoHcTpanum:

[Toptpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmumet u  cxeMbl: «Bo3HukHOBeHHe COJIHEUHOHW  CHUCTEMBI»,
«Pa3Butue opranmueckoro mmupa», «PacturenbHas kinetka», «KuBoTHas
kinetka»,  «lIpokapumoTtnueckas  kietka», «CoBpemMeHHass  cucTeMa
opraHuyeckoro wmupa», «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS
YyelloBeKa M YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAJCOHTOJOTUYECKUX  HAXOAOK TMPEIKOB  COBPEMEHHOIO  YEJIOBEKA»,
«/dpeBneitmme nmoan», «peBHue mogu», «llepBble COBpEMEHHBIE JIOINY,
«YenoBeyeckne pach».

O6opynoBanue: wmynsku — «lIpoucxoxaeHue denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHAEPTAJIbIIA, KPOMAHbOHILIA), CIEIKU WU
N300pa)KeHUsI KAMEHHBIX OPYAHI MEePBOOBITHOTO YeIOBeKa (KaMHU-YOIITIEPHI,
pyouna, ckpebiia), reoXpoHOJIOTHYECKas TaOiauia, KoOJIeKIus «DopMbl
COXPaHHOCTU MCKONIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble H NpakTH4YecKHe PadoThI:

IIpaktnueckass padora Ne 1. «/3ydyeHue HCKONAEMbIX OCTATKOB
PACTEHUN U )KUBOTHBIX B KOJIJICKIIUSAX).

DOKCcKypcusi  «DBONIOLMS OpPraHUYeckoro Mupa Ha 3emiue» (B
€CTECTBEHHO-HAYYHbIN WJIU KpaeBEIUECKUN My3€ell).

Tema 3. Opranu3mMsbl U OKpYysKalIas cpeaa.

DKOJIOTMSl KaK HayKa. 3aJadyd M paslelibl dKoJoruu. MeTobl
AKOJIOTHYECKUX UCCIIEIOBAaHUN. DKOJIOTUYECKOE MHUPOBO33pEHUE
COBPEMEHHOI0 YeJIOBEKa.

Cpenbl  oOWTaHMsi  OpraHW3MOB:  BOJIHAs, HA3eMHO-BO3/YyIIHa,
MOYBEHHAsI, BHYyTPUOPraHU3MEHHAs.



Okonorunyeckue (akropsl. Kinaccupukamus 3K010ruyeckux (pakTopos:
abuoTtuyeckue, OMOTUYECKUE U AHTPONOreHHble. JIeHCTBUE 3KOIOTHMYECKHUX
(aKTOpOB Ha OPTaHU3MBL.

AbGuoTuyeckue (haKkTOopHI: CBET, TEeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [IpucrnocobiieHuss OpraHu3MoOB K JEUCTBUIO aOMOTHUYECKUX
dakTopoB. buonoruueckrue puTMEI.

buotnyeckue ¢daxktopel. Buasl OMOTHYECKMX  B3aUMOJACHCTBUI:
KOHKYpEHIIMS, XWUIIMHUYECTBO, cuMOMo3 u ero ¢opmel. Ilapasutusm,
KooIepalus, MyTyaJlu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHE OMOTHUYECKHX B3aUMOJEHUCTBUUN IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU MOmyiasiuuu. OCHOBHBIE TOKa3aTelu
HOMYJISIUU: YUCICHHOCTD, MJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murparus. JlnHaMuka 4ucICHHOCTH TOMYJISIITUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Moptpetsi: A. 'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmumpelt u cxembl: kapta «lIpupomnbie 30HBI 3eMiny», «Cpeabl
oOuTaHus OpraHU3MOB, «DoTONEpUOAN3IM, «JTomynmsauumy,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTH TOIMYJSIIUN UHOY30pUH-TY(DETbKI»,
«ITumespie nenmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGoparopHass pabora Ne 3. «Mopdomorudueckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS.

JlaGopatopHast pabora Ne 4. «BnusHue cBera Ha pOCT U pa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «Ilomcy€T MIOTHOCTH MOMYJNSAIMA Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CooOmectBOo opraHu3mMoB — OuorieHo3. CTpyKTypbl OuOIEHO3A:
BUJIOBAsi, MPOCTPAHCTBEHHAsA, Tpoduueckas (muiieBas). Buiabl-mIOMUHAHTHI.
Cas3u B OHOIIEHO3E.

DKoJoTUYecKne CUCTeMBI (9KocucteMbl). [loHsTHE 00 SKOCHMCTEME H
ounoreornenoze. OyHKITMOHAIBHBIE KOMIOHEHTBI IKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BemeCTB W NOTOK DSHEPrud B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU dKOocHUCTeMEI. [lumeBrie nenu
nu cetd. OCHOBHBIE TIOKa3aTEIU OSKOCUCTEMBbI: Ouomacca, MpPOTyKIHS.
DKOJIOTMYECKHE MTUPaMU/Ibl: MPOAYKIIMU, YUCIIEHHOCTH, OroMacchl. CBoicTBa
HKOCUCTEM: YCTOMUYUBOCTD, CAMOpEryJsiuus, pazputue. CyKieccus.



[IpuponHble 3KOCHUCTEMBI. ODKOCHUCTEMBI O3€p M pPEK. OJKOCHCTEMaA
XBOWHOTO UJIM HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOreHHbIE 3KOCUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buosornueckoe M XO3AHWCTBEHHOE  3HAYEHHUE  arpOdKOCUCTEM U
ypOOIKOCHUCTEM.

buopasznoobpasue kak (akrop ycroiumBoctu skocucteM. CoxpaHeHHE
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, cOCTaB U CTPyKTypa
ouocdepnl. XKupoe BemniectBo u ero GpyHkuun. OcodeHHOCTH Oruochephl Kak
100anbHOM dKOCUCTEMBI. JluHaMHUecKOoe paBHOBECHME M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OHOTCOXUMHUYECKHE ITUKIIBI DJIEMEHTOB
(yrnepona, azora). 30HAIBHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emin. AHTPONOTEHHBIE HW3MEHEHUS B
ouocdepe. ['odanbHBIC SKOJIOTMIECKUE MPOOTIEMBI.

CocymiectBoBanre  mpupoabl W yenoBeuectBa.  CoxpaHeHue
OmopasHooOpa3usi Kak OCHOBa ycroWuumBoctu Oumocdeprl. OcHoBa
PalMOHAJIBLHOIO YIPABICHUS MPUPOIHBIMU PECYpPCAaMH M UX UCIIOJIb30BAHUE.
JlocTrkeHust OMOJIOTUM U OXpaHa IPUPOBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuer u cxembl: «llumesble 1enu», «buoleHo3: cocTtaB u
cTpykTypay, «[Ipupoausie coobmectBay, «llenu nutanus», « IkoIoruyeckas
nupamuaa», «buocdepa u yenoBek», «IKOCHUCTEMA HIUPOKOIUCTBEHHOTO
neca», «KocucTeMa XBOMHOrO jeca», «buoneHo3 Bogoémay, «ATpoLeHO3»,
«IIpumepHbIE AHTPONOTEHHBIE BO3JACUCTBUA Ha NOpUpOAYy», «BaxHenue
HMCTOYHUKH 3arpsi3HEHUsI BO3AyXa U IPYHTOBBIX BOJ», «llouBa — Ba)kHewas
coctaBisomas ouocdeps», «DakTopbl nerpamanuu mouB», «[lapHUKOBBIN
abdexty», «DakTophl pPagUOAKTUBHOTO 3arpsi3HeHUs Ouocdeps», «Oomas
CTpyKTypa onocdeps», «PactpocTpaneHue xu3Hu B 0nocdeper, «O30HOBbII
skpan 6uocheprr», «Kpyrosopot yriaepoaa B 6mocdepe», «Kpyroopot azota
B IIPUPOJIEN.

O6opynoBanue:  Mojenb-ammIukanus  «Tumuaaele  OMOIEHO3BIY,
repbapuii  «PacTuTenpHbIe  cooOmecTBa», KOUICKIMH  «buoieHo3y,
«BpeauTtenn BaKHEHIIMX CEIbCKOXO3SIMICTBEHHBIX KYJIbTYp», repoapuul u
KOJUIEKIIMM  PAacTeHUHW U  JKUBOTHBIX, [PUHAJIEKAIIUE K  Pa3HbIM
JKOJIOTMYECKMM rpynnaMm oxHoro Bujaa, KpacHas knura Poccuiickon
®enepanuu, U300paxKeHUs OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yJbTaTam
OCBOCHHUSI OOYYaIOIIMMHUCA MPOrpaMM CpeaHero oO0mero oOpa3oBaHMUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHHUS  MpeaAMETa
«buonorus»  BBIJCNECHBI  CIEAYIOUIME  COCTABIISIIOIIME:  OCO3HAHUE
00yJaromUMHCST POCCUNUCKON TPaKIaHCKOW HMJIEHTHYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO, HaJIu4yue
MOTHBallMM K OOY4YeHWIO OHOJIOTHH, IIeJICHANPaBICHHOE  Pa3BUTHC
BHYTPEHHUX YOEKIEHUM JTUYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W
UCTOPUYCCKUX TPAJAUIUN Pa3BUTHA OMOJOTHYECKOTO 3HAHHWS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYaIIIUXCS PYKOBOJACTBOBATHCS B CBOEH JEATEIHHOCTU
LEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKAMMH, MPUCYIINMU CUCTEME
Ouonornyeckoro o0pa3oBaHUs, HAJIWYHE HKOJOTHMYECKOrO IMPaBOCO3HAHUSA,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JInuHOCTHBIE  pe3ylbTaThl  OCBOEHUs  npeamera  «buomorus»
JOCTUTAIOTCS B E€IUHCTBE Yy4e€OHOM M BOCMUTATEIBHOW JEATEIHHOCTU B
COOTBETCTBUM C TPAJUUHUOHHBIMU POCCUUCKHUMHU COLUUOKYJIBTYPHBIMHU,
UCTOPUYECKUMH W JTYXOBHO-HPAaBCTBEHHBIMU IE€HHOCTSIMH, MPUHATHIMH B
oOIIecTBe MpaBWIaMH M HOPMaMHU TOBENIEHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOBOCIIUTAHUS W CaMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEN
MO3ULINU JTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHSI K 3aKOHY M MPaBOIMOPSIKY,
YeJIOBEKY TpyJa U CTapiieMy MOKOJEHUI0, B3AUMHOTO YBaXXEHUs, OEPEKHOTO
OTHOILIEHHUS K KYJIbTYPHOMY HACJHEAUI0 U TPAJUIMSAM MHOTOHAIIMOHAIBHOTO
Hapoaa Pocculickoit denepanyu, Tpupoae U OKPYKAIOIIEH cpeie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUSA ydeOHOTO mpemmera «buomorusy»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh U CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBAThCSI C(HOPMHUPOBAHHON BHYTPEHHEH TMO3WUIUEH JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OPUEHTAINH, MMO3UTUBHBIX BHYTPEHHUX YOCKIICHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHIICKOrOo 0OIleCTBa,
paclIMpEeHUE JKU3HEHHOTO OMNbITA W OMNbITA JAEATEIBHOCTH B MpOLECCE



peanu3aii OCHOBHBIX HAIlpaBJIEHUM BOCIUTATEIBHOU NI€SITEILHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU  OOydYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U O0S3aHHOCTEH, YBaXKECHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEIBHOCTH MPU CO3IAHUU
y4eOHBIX TIPOCKTOB, pEIIEHWH Y4YEOHBIX U T[O3HABaTEJIbHBIX 3ajad,
BBITIOJIHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3MIIUIO MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yMEHHWE  YYUTBIBaTh B  CBOUX  JEUCTBUSAX  HEOOXOJIUMOCTH
KOHCTPYKTUBHOTO B3aWMOJICUCTBUSL JIIOJACH C pasHbIMH YOCKICHUSIMHU,
KyJIbTYPHBIMH IIEHHOCTSIMUA U COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TI03HABATEIBHBIX M MCCIIEAOBATEIBCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIICHHUS] K MHEHHIO OIIMOHEHTOB IMPHU OOCYKJIEHHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIUTAHUSA:

c(OPMHUPOBAHHOCTh ~ POCCUMCKON  TpaKJAHCKOHW  MJIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHSI K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH IEPE]T
Ponunou, ropmoctu 3a cBOM Kpail, cBOO PonuHy, CBOM SI3bIK U KYJIBTYpPY,
IPOIIJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEIUI0 M NaMATHHUKaM
MIPUPOJIbI, JOCTH>KEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyXe;

CIIOCOOHOCTh OIICHUBATH BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBIICHHUE U
pa3BHUTHE OWOJIOTHH, IOHUMAHUS 3HAYCHHS OMOJOTMU B MO3HAHUU 3aKOHOB
MIPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uenHas yoexx1€HHOCTb, TOTOBHOCTH K CIIYKEHHUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh ~ OLICHMBAaTh CHUTYyalldi0 W [PUHUMATh OCO3HAHHBIC
pelIieHns, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPUHSATHUS LIEHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUU
¢ TpaauuusMu HaponoBs Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHUE SMOIMOHAJIBHOTO BO3JCHCTBUS JKMBOM MNPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHUI0O B pa3HbIX BHUJAX HCKYCCTBa,
CTpEeMJICHHUE TIPOSIBISATH Ka4eCTBAa TBOPUYECKOU JTMYHOCTH;

5) ¢pusznueckoro Bocnutanus, GOpMHUPOBAHUS KYJIbTYPHI 310POBbSI
U SMOLMOHAJILHOIO 0JIaronoJay4ms:

MOHUMAHHUE W peaju3amus 37J0pOBOrO0 M 0Oe30macHoro obpasza KU3HU
(3mopoBOe  TIHUTaHHWE, COOJIOJICHHNE TUTMEHUYECKUX TPaBWI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH W OTIbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH MPaBWI HWHIWBUAYAIBHOIO U KOJUJIEKTHBHOIO
0e30MacHOr0 TOBEACHUS] B CUTYyAlMsIX, YTPOXKAIOUUX 30POBbI0 U KU3HU
JIIOeH;

OCO3HAaHHUE TMOCJHEACTBUA W  HENPUATHS  BPEAHBIX  IPUBBIYEK
(ymoTpebieHus amKkoroJisi, HAPKOTUKOB, KypeHHS );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOU JIEATEIHLHOCTH TEXHOJIOTHUYECKON U COMMATILHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh ~ WHUIMUPOBAaTh,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIOJIHATH TaKYIO AEATEIbHOCTB;

UHTEpEeC K pasnuyHbiM cdepam MpoPEeCcCHOHATBHON JesATEIHHOCTH,
YMEHHE COBepIIaTh OCO3HAHHBIK BBIOOp Oyaymiedt mnpodeccuu
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O U CaMOOOpa30BAHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKU 11eJIECO00Pa3HOE OTHOIIEHUE K MPUPOJEC KAK UCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBILLIEHUE YPOBHS JKOJOTMYECKON KYJIbTYpbl: MPUOOPETEHUE OIBITA
IUIAHUPOBAHUS TOCTYNKOB M OLEHKA HX BO3MOKHBIX IOCIEICTBUUA IS
OKPYKAIOILIEN CPEBI;

OCO3HAaHME TIJI00aJBbHOrO XapakTepa HKOJIOTHYECKUX MpoOJieM U MmyTei
WX PEILICHHUS;

CIIOCOOHOCTh KCIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OUOIOTUU
3HaHMSI U YMEHHUS NpPHU PELICHUU MpoOJieM, CBA3aHHBIX C pPalMOHAIbHBIM
OPUPOIONOJIb30BaHUEM (COOJIOJEHUE TIPaBUJI TOBEACHUS B MPUPOJE,
HAIPaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B IKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpUSATUE JCHUCTBUN, MPUHOCIIIMX BpeA OKpYyXKarouen
OpUPOAHOM  cpele,  YMEHUE  MPOrHO3UPOBATH  HEOIAronpusiTHbIC
HKOJIOTHYECKHUE MOCJIE/ICTBUS MpEeANPUHUMAEMBIX NelCcTBUIM u
peoTBpaIlaTh UX;

HAJIMYME Pa3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, JKOJIOTHYECKON
KyJbTYpPBI, OINbITa AEATEIBHOCTH JKOJOTUYECKOW HAMPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI HMMHM B TO3HABaTEIbHOW, KOMMYHHKATUBHOH W
COLIMAJILHOM  TMpaKTHKE, TOTOBHOCTM K YYacTHIO B  MPAKTHUYECKOU
JESTENBHOCTH IKOJIOTUUYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHUS HAyKW U OOIIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOW W YHMTATENbCKOW KYJIbTYpPHI —Kak
CpeIICTBa B3aUMOICHCTBUS MEXKIY JIIOABMHU U TTO3HAHUS MUPA;

NOHWMaHWe crenuuku OMOJOTUM KaK HAyKH, OCO3HaHUS e€ poiu B
(bopMHUpPOBAaHUY PANIMOHATFHOTO HAYYHOTO MBIIIUICHHS, CO3/IaHUU 1IETIOCTHOTO
IIPEICTABIICHUS 00 OKPYKAIOLIEM MUPE KaK O €JUHCTBE IPUPOJIbI, YEJIOBEKA U
o01iecTBa, B MO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUU NMpoOIeM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B  3HAYUMOCTH  OHOJIOTMM  JUIE  COBPEMEHHOM
LMBUJIN3ALMH: 00ECIIEYEeHUs] HOBOTO YPOBHSI Pa3BUTHSI MEIULIMHBI, CO3/1aHHE
MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMbI
pa3BUTHSA  4EJIOBEUECTBA, IMOMCKAa MyTed BBIXOAA U3  TJIOOATBHBIX
JKOJIOTMYECKUX MpobseM U olecrneyeHuss Nepexoja K YCTONYMBOMY
pPa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO MPUPOIAHBIX PECYPCOB H
(GhOpMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;



3aMHTEPECOBAHHOCTh B TOJIYYEHHUM OWOJOTMYECKUX 3HAHUU B IIENSAX
MOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM  4acTh  (PYyHKIMOHAIBHOM  TI'PAMOTHOCTH  OOYyYaromuXxcs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJOB TO3HAHMS, UCIOIB3YyEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHamu3a U OOBACHEHUS SIBIICHUM OKPYXKAIOMIEr0o MHUpa M MPOUCXOIAIINX B
HEM HW3MEHEHUM, YMEHHE JeJlaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE
Hay4HBIX (DAKTOB M MUMEIOIMIUXCS JAHHBIX C IEJIbI0 MOJTYyUYEeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS
JUTSL pelIeHus Tpo0JieM B peaJIbHBIX )KM3HEHHBIX CUTYAIUAX;

OCO3HAHHWE  IIEHHOCTH  HAy4YHOM  JEATENIBHOCTH,  TOTOBHOCTH
OCYHIECTBJISITh ~ NPOEKTHYI0 M HCCJEJO0BAaTEIbCKYI0  JIEITEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHUIO0, K AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUM 1O OMOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOSHHS  y4eOHOro  mpeameTa
«buonorusy BKIIOYAIOT: 3HAYUMBIC UIsI (OPMUPOBAHUS MHPOBO33PCHUS
oOydJaromuxcs MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) O0OIIeHayYHbIE
MOHATHS, OTPaKAIOIIHUE ICJIOCTHOCTh HAYYHOU KapTUHBI MHpa M CHElUPUKyY
METOJIOB TIO3HAHUSI, MCIOJIB3YEMBbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
SHEPrHs, SBJICHHE, IPOIECC, CUCTEMa, HAy4YHBIH (haKT, MPUHIIMI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIENOBaHUE, HAOIOJCHUE, HU3MEpPEHHE,
DKCIIEPUMEHT W JpYruxX), yHUBEpPCaJIbHBIE  Yy4cOHBIE  JIEWCTBUA
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIE), OOECIECYMBAIONINE
dbopmupoBanue HyHKIIMOHATBHON IPAaMOTHOCTH U COITMATBHOM KOMIETEHITUN
00ydJaromuxcs, CIOCOOHOCTh OOYYarOIIMXCs HMCIOIb30BaTh OCBOCHHBIC
MEXKUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC
ydeOHbICe TeUCTBHS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.

MeranpenMeTHbIe pe3yIbTaThl OCBOSHHS MTPOTPAMMBI CPETHETO 00IIEro
00pa30BaHus OJDKHBI OTPAXKATh:

OBiajeHne YHUBEPCAJIbHBIMM Y4YeOHBIMM TO3HABATEJIbLHBIMHU
NefiCTBUAMM:



1) 6a3oBbIe JJOrHYECKHE JeCTBHS:

CaMOCTOSITEILHO  (POpMYJIUPOBaTh M  aKTyallU3UPOBaTh MPoOJIEMYy,
paccmarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MIPU OCBOCHUHW 3HAHWI MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHUS, KiIaccU(pUKaluuu, 000OIIEHHUs), paCKPbIBATh
CMBIC]I OWOJIOTHYECKHX TOHATUU (BBIICISATh WX XapaKTepHbIC MPU3HAKU,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpeAesiTh UENU ACSATEIbHOCTH, 3ajaBas NMapaMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTH PE3YyJIbTaThl MACATEIBHOCTH C MOCTaBJICHHBIMU
LETSIMU;

UCIIOJIB30BaTh OWOJIOTUYECKUE TOHSATHS MJig OObSICHEHUS (AKTOB H
SIBJICHUM KUBOW IPUPOJIBIL;

CTPOUTH JIOTUYECKUE PACCYXKICHUs (MHAYKTUBHBIC, NECIYKTUBHBIC, IO
aQHAJIOTUH ), BBISBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh  CXEMHO-MOJEJIBHBIE  CPEACTBA Il  NPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKUX
00BEKTax, a TaKKe MPOTUBOPEUUN PA3HOT'O POJA, BBISIBICHHBIX B Pa3IMUHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAH pelIeHUs MpoOJeMbl ¢ Y4ETOM aHajuu3a
UMEIOLIUXCSI MAaTEPUAILHBIX M HEMAaTePUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pEe3yJIbTATOB 1LIEJISIM, OLICHUBATH PUCKH MOCJIEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBUSAX PEAIBHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUN )KU3HCHHBIX TTPOOJIEeM.

2) 6a30BbIe HCCIET0BATEIbCKHE eHCTBHA:

BJIAJCTh HABBIKAMH  YYCOHO-HCCIICIOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, HABBIKAMH  pa3pelIieHUus MpoOsieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY ITOMCKY METOJIOB PELICHHUS TPAKTUYECKUX
3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0B ITO3HAHUS;

UCIIOJIb30BaTh PA3JWYHBIE BUABI JIESITEIBHOCTH MO MOJYYEHHIO HOBOTO
3HAHMSI, €T0 WHTEPIPETAIuU, MPeoOpPa30BaHUI0 M MPUMEHEHHUIO B YYEOHBIX
CUTYaIllsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTh  HAyYHBIM THII ~ MBIIUICHUS, BIAJCTh  HAyIHOM
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aJaul B 0Opa30BaTENIbHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISTh MPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJM3MpPOBATh 3aady,
BBIIBUTATh THIOTE3Y €€ PENICHHsI, HAXOIUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PCIICHHS 3aJadd pPe3yibTaThl,
KPUTUYCCKH OIICHHBATh WX JOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MCHCHHC B
HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh  IICJICHANIPABIICHHBIN IOWCK TEpeHOca CPEICTB U
CIIOCOOOB JICUCTBHS B IPO(hECCHOHATBHYO CPEILY;

YMETh IEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M TPAKTHYCCKYIO
00J1aCTH JKU3HEACITCIIEHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIIBUTaTh HOBBIC WJCH, IIpeajiaraTh OPUTHHAIBHBIC TOIXOIbI U
pEIICHMS, CTaBHTh MPOOJEMBbl M 3ajJaud, IOMYCKAIOIIME albTePHATHUBHBIC
pCIICHHMS.

3) paboTa ¢ nunopMmaumeii:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HWHPOpMAIHMH (TEKCTE
y4eOHOro TMOCcOoOHus, HAyYHO-TIOMYJIAPHON JHUTepaType, OHOJIOTHYECKUX
CJIOBapsiX W CIPAaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHeTe),
aHANIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUIOB W (POpM MpeacTaBlieHUs,
KPUTHYECKHU OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

bopMynHpOBaThH 3aMPOCHl U TPUMEHSITh PA3IUYHbIE METO/IbI IIPU TTOUCKE
u orbope Owosormueckord uHPOpMaIMu, HEOOXOAUMOHN ISl BBITIOJHCHUS
y4eOHBIX 3a]1a4;

npuoOperarh OTIBIT HCITOIb30BaHUS nH(OpPMaIIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPYy AaKTHBHOTO
WCITIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO BBIOMPATh ONTUMAJBbHYI0 (OpMY TpEIACTaBICHUS
ouonornyeckoit wmHbopmanuu (cxembl, TpaduKH, AUATPAMMBI, TaOIUIIBI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KAaueCTBE CpENCTBAa MpU paboTe C
Oounonornyeckoil WHGOPMAIUEH: TPUMEHSATh XUMHUYECKHE, (PU3HUECKHE W
MaTeMaTUYeCcKue 3HAaKM W CHMBOJBI,  QopMmynbl, ab0OpeBHaTypy,
HOMEHKJIATYpy, MCIIOJIIB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYCCKHUE
CpeIICTBa HATJISITHOCTH;

BJIQJICTh HaBBIKAMHU  PACIIO3HABAHUS W  3aIUTHl  HWH(POPMAIINH,
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCAIBLHBIMH KOMMYHHUKATUBHBIMU J1€HCTBUAMM:



1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIlUM BO BceX cdepax >KU3HU, AKTUBHO
y4acCTBOBaTh B JIUAJIOTE€ WJIM JUCKYCCUHU MO CYILIECTBY OOCYXIaeMON TEMbl
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKACHUS OTHOCUTEIHLHO
BBIITOJIHCHUS npejaraeMoi 3aJ1a4u, YYUTHIBATh WHTEPEChI "
COTJIACOBAHHOCTH MO3UIIUM IPYTUX YYACTHUKOB AHAJIOTA WU JUCKYCCUH);

pacrio3HaBaTh HeBepOalibHbIE CpPEJCTBAa OOIIECHHUS, TOHUMAaTh 3HAUYCHHE
COIIMATIBHBIX ~ 3HAKOB, TMPEANOCHUIOK  BO3HUKHOBEHMS  KOH(IUKTHBIX
CUTyalui, yMEeTh CMSIT4aTh KOH(QIUKTHI U BECTU MEPETOBOPHI;

BIAJETh PA3IUYHBIMU CcHocoO0aMu OOIIEHUST U  B3aUMOJICHCTBUS,
MOHUMATh HAMEPEHUS JAPYTHUX JIOJICH, MPOSBISATh YBAKUTEIBHOE OTHOIIICHHE
K COOECeTHUKY U B KOPPEKTHOH hopMme PopMyITupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHAS AT ILHOCTh:

NMOHUMATh W  HWCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOM U
WHIUBUIYaTbHONH pabOThl TPHU PEIICHHH OWOJIOTUYECKOW MPOoOJIeMBbl,
00OCHOBBIBATh HEOOXOIUMOCTD MPUMEHEHHUS rPYNIOBBIX bopm
B3aMMOJICHCTBHS TIPH PEIICHUH YueOHOM 3a/1a4u;

BBLIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUN C YUETOM OOIITUX
WHTEPECOB U BO3MOXKHOCTEH KaXXJA0r0 Yi€Ha KOJUIEKTUBA;

NpUHUMATh 1€MW COBMECTHOW JESATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBAaTh JAECHUCTBHUS T10 €€ JOCTHKEHHIO: COCTABIIATH IUIAH JCUCTBUH,
pacrpeensaTh pojau ¢ y4éTOM MHEHHH yYaCTHHKOB, 0OCYXIaTh Pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAa4E€CTBO CBOEr0 BKJAJa M KaXXJOro y4acTHHKA KOMaHJbl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IPOCKTHI, OIIEHUBATh HJIEM C TO3UIIMH HOBU3HHBI,
OPUTHHATBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIIATh TMO3UTUBHOE CTPATETHUYECKOE IOBEJICHUE B Pa3IMYHBIX
CUTYAITUSAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJ1aJieHMe YHUBEPCAJbHBIMHU PEryJATUBHBIMY J1eHCTBUSMU:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS ISl BBISIBICHHUS MPOOJIEM U HX
peIIeHUS B )KU3HEHHBIX U YYCOHBIX CUTYaLIUSX;

BBEIOMPATh Ha OCHOBE OHMOJIOTHYCCKUX 3HAHHMM I[E€JICBBIC M CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBHUAX M IIOCTYNKaX MO OTHOIICHUIO K >XUBOU
MPUPOJIE, CBOEMY 30POBbIO U 3[I0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JEATEIBHOCTD,
BBISIBJISITH NMPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJadyd B
00pa30oBaTeNbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSATEJIbHO COCTABJISITh IJIAH pELIEHUs NpoOJieMbl C y4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOUTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclmMpATh paMKd  y4yeOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHN I,

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTHpoOBaTh  e€ro, Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOU IPYAULIUU B
pa3HbIX 00JIACTSAX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOM 00pa3oBaTENIbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTb OLEHKY HOBBIM CHUTyalusiIM, BHOCHUTb KOpPPEKTHBHI B
NEATENbHOCTDh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LENSIM;

BJIAJIETh HaBBIKAMM I[IO3HABAaTEJIIBHON pe(IeKcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMM, HCMNONb30BaTh HPUEMBI pEeQIIEKCUM [Js OLEHKH CHUTyaluHu,
BbIOOpA BEPHOI'O PELLICHUS;

YMETh OLICHUBAaTh PUCKU M CBOCBPEMEHHO NPUHUMATh PEUICHUS 110 HX
CHIKECHMUIO;

OPUHUMAaTh MOTUBBI M apryMEHTBl APYI'MX IPH aHAIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0s, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTHI APYI'MX IIPH aHAIU3€ PE3YJbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYrUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJI0oBeKa.

IHPEAMETHBIE PE3YJIBTATBI

[IpeametHble pe3ynbTaThl ocBoeHUs mporpaMmbl COO mo Ononsoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CHEHMUPUICCKUE I ydeOHOro TMpeaMera
«buonorus» HaydHble 3HAHMS, YMEHUS U CHOCOOBI JEHUCTBHI MO OCBOCHHIO,
UHTEpIpETallud W NpeoOpa3oBaHUIO 3HAHUM, BHUIBI JEATEIIBHOCTA MO



MOJIYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUN B Pa3IMUHBIX YUEOHBIX
CUTyallusiX, a TaKX€ B peaJbHbIX >XU3HEHHBIX CHUTYaIUSX, CBA3AHHBIX C
ouosiorueit. B mporpamMmme npenMeTHbIC pe3ybTaThl MPEACTABICHBI 11O TOJaM
oOy4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npeameta «buonorusy 6
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OHOJIOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOT'O MHPOBO33PEHUS, O BKIIAJIC
POCCUUCKMX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHUE pacKpbIBaTh COJEpKaHWE OWUOJOTUYECKHUX TEPMUHOB U
MOHSATUW: JKU3Hb, KJIETKA, OpraHu3M, MeTa0oiu3M (0OMEH BEIIECTB U
npeBpalieHue  JHEpPruu), Tromeoctas  (caMoperyisius),  ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PEIPOaYKIIHs),
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U PA3BUTHE;

yMEHUE H3JIaratb OWUOJOTHYECKHE TEOpUM (KJIETOUYHAsl, XPOMOCOMHas,
MYTallMOHHAsA, IIEHTpajbHas JOTMa MOJIEKYJsIpHOU Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (o 1ieHTpax MHOT00oOpas3us
U TPOUMCXOXKIECHUS KyIbTypHbIX pacteHuiit H. WM. BaBuiioBa), omnpenensTh
TPAHULBI KX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BIJIAJIETh METOJaMHU HAyYHOTO TIO3HAHUS B OHOJIOTHU:
HAOJIIOICHUE W ONHUCAaHUE JKUBBIX CHUCTEM, TMPOIECCOB U  SIBICHHIA,
OopraHu3anus W MNpoBeJeHUE OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIJBHUIKEHUE
TUIIOTE3bl, BBISIBIICHUE 3aBUCHUMOCTH MEXAY HCCIEAYEMBbIMU BEIMYMHAMH,
00BSICHEHHE TIOJTYYEHHBIX PE3yJIbTaTOB, CIOIH30BAHHBIX HAYYHBIX MOHATHA,
TEOpUl W 3aKOHOB, YMEHHE J€JaTh BBIBOAbl HA OCHOBAHUU IOJYYEHHBIX
pPE3YIbTATOB;

YMEHUE BBIIETATh CYLIECTBEHHbIE TMPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT M 3YKAPUOT, OJHOKIETOYHBIX M MHOTOKIIETOYHBIX OPraHU3MOB,
OCOOEHHOCTH TMPOIIECCOB: OOMEHA BEIIECTB M TPEBpAIICHUS HDHEPTrUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO U  JHEPreTHYECKOro oOMeHa,
XeMOCUHTE3a,  MUTO3a,  MeH03a,  OIUIOAOTBOPEHUS,  Pa3MHOXKEHMUS,
WHJIMBUIYaJbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHE3);

yMEHHE  TPUMEHATHh  MOJy4YeHHbIE 3HAHUS Uil  OOBSICHECHHS
OMOJIOTUYECKUX TPOIECCOB W SBICHUW, IS TPUHATHS TPAKTHUYCCKUX
peuieHuid B TOBCEIHEBHOM JKW3HU C IeJbl0 oOecrieueHus Oe30MacHOCTU
CBOEr0 3JIOPOBbS U 3J0POBbSl OKPYXAIOMIUX JIOJEH, COOJIOIECHUS HOPM



IPaMOTHOTO TOBEJCHUS B OKpYXKAIOIIEH MPUPOJHON cpeae, MOHUMaHUE
HEOOXOIMMOCTU HCIOJB30BAHMS JOCTHKEHH COBPEMEHHOW OHOJOTMU U
OMOTEXHOJIOTUM NI pallUOHATILHOTO MPUPOAONOIB30BaAHUS,

yMEHHE pellaTh d3JIeMEHTapHble TE€HETUYECKUE 3aJlayd Ha MOHO- HU
JTUTUOPUIHOE CKPEIIMBAHUE, CIEIJICHHOE HACJIEOBAaHUE, COCTABISATh CXEMBI
MOHOTHOPHUJTHOTO CKPEIIMBAaHUS JJIsI IPEICKa3aHusl HACJIeIOBaHUS TPU3HAKOB
y OpraHUu3MOB;

YMEHUE BBINIOJHATH JA0OpAaTOpPHBIE M  MPAKTUYECKHE PpaloThI,
cobmomaTh TpaBwia nOpu  pabore ¢ y4eOHBIM U JTA0OPATOPHBIM
000opy1I0BaHUEM;

YMCHHE KPUTUYECCKH OIICHUBATH W HWHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOTO COJIepKaHUs, BKJIIOUAIONIYIO0 TICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHbIX HWCTOYHUKOB (CpeIcTBa MaccoBOW uH(oOpMamuu, Hay4IHO-
MOMYJIIPHBIE MaTepUalibl), ITUYECKUE ACTIEKThl COBPEMEHHBIX HCCIICIOBAHUI
B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIICHMS,
0000mass OuoJOTHYeCKyr0 HH(POPMAIIMI0 U3 HECKOJBKUX HMCTOYHUKOB,
IPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat GMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHOTO Tpenmera «buonorusy 6
11 knacce nOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHMA O MECTE€ W pOJH OHUOJOTHU B CHUCTEME
HAyYHOTO 3HAaHHS ECTECTBEHHBIX HAyK, B (POPMUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpPa U HAYYHOTO MUPOBO33PEHHUSA, O BKIAJIE
POCCUHCKMX U 3apyOeKHBIX VYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa JIJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COAEpKaHUE OUOJIOTMYECKHUX TEPMUHOB U
MOHATHI: BUJA, TOMYIANMS, TEHO(POH, OBOJIOIMS, JBIKYIIHE CHIIBI
((paxTopBI) HBONIOIMH, TPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE,
DKOJIOTHYECKHE  (PaKTOphI, IKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI,
pPEAYLEHThI, IeNMH TMUTaHWSA, OKOJOTHYEeCKas Mupamuaa, OHUOTEOIEHO3,
ouocdepa;

YMEHHE H3JIaraTh OMOJOTWYECKHe TeOopuHu (PBOTIONMOHHAS Teopus Y.
JlapBuHa, CHMHTETHYECKash TEOpHWs DBOJIONHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxojacta K. M. bapa, uepeioBaHus TIIaBHBIX HANPABICHUN U
myTel oo A. H. CeBeprioBa, yuenust o 6umocdepe B. M. Bepraackoro),
OTIPEJIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJlaMH HAyYHOTO TIO3HAHUS B OWOJIOTHU:
HAOJNIOZICHNE W OINMCAaHWE JKUBBIX CHCTEM, TIPOLIECCOB W  SIBIICHUH,



OpraHu3anvs W TPOBEICHUE OMOJOTHYSCKOTO KCIEPUMEHTA, BBIIBMIKEHUE
TUTOTE3bl, BBISBICHUEC 3aBUCUMOCTH MEXIY HCCICTYEMBIMU BEIMYUHAMH,
00BSCHEHHE TIOTYYEHHBIX Pe3yJbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX TIOHATHHA,
TEOpUH W 3aKOHOB, YMCHHE JeJIaTh BBIBOJBI HA OCHOBAHHMH IOJYYCHHBIX
pe3yIbTaToB,

YMEHHE BBIJCIATH CYIICCTBCHHBIC NMPU3HAKUA CTPOCHHS OMOJOTHUYECKHUX
O00BEKTOB: BHJIOB, IOMYJIAIHKA, MPOMYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACJEICTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOTO ot0opa, BUJI000pa3oBaHus,
IPHUCIIOCOOJIEHHOCTH OPTaHW3MOB, JEHCTBHS SKOJOTHYCCKUX (DAaKTOPOB Ha
OpraHW3MBbl, IIEPEHOCAa BEHISCTB M TIOTOKA JSHEPrMM B JKOCHCTEMaX,
AHTPOTNIOTEHHBIX U3MCHCHHI B SKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa
BEIECTB M OMOT€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE  TPUMCHATH  IOJYYCHHBbIC  3HAHWS  JUII  OOBSICHCHHS
OMOJIOTUYCCKUX TMPOICCCOB M SBIICHUM, JUIS TPUHATHS TPAKTHUYCCKUX
pEIICHUI B TOBCEAHCBHOW HW3HU C IEJIbIO OOECIeYeHUs 0e30MacHOCTH
CBOCTO 3JIOPOBBbSI M 3JI0POBbS OKPYXKAIOIIUX JIIOJACH, COOJIIOJICHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPYJKAIOIICH MPHUPOJHON cpene, TOHUMaHUE
HEOOXOJMMOCTH HWCIIOJIB30BAHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTHUH IS
paIMOHAIBHOTO IPUPOIOTIOIH30BAHHS,

YMEHHE peIlaTh JJIEMEHTapHbIe OHMOJIOTMYECKHE 3aa4d, COCTaBISATH
CXEMBI ITepeHOCca BEMIECTB U YHEPTUH B SKOCHUCTEMaX (ICTTH TTUTaHNUsA);

YMEHHE BBIOJHATH JIA0OpaTOpHBIE H  TPAKTHYCCKUE PabOTHI,
cobmomaTh TpaBmwia Tpu  pabdore ¢ y4eOHBIM U JTAOOPATOPHBIM
00opy1I0BaHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO COJEpXKaHUS, BKIIOUYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS U3
pa3sIUYHBIX HWCTOYHUKOB (CpeacTBa MaccoBOM HWH(OpMaIuu, HaydHO-
MOMYJSipHBIE MaTepualbl), pacCMaTpuUBaTh TI00ANBHBIE HSKOJOTUYECKUE
npoOJeMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HHM
COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mass OWOJOTHUECKYyI0 HMH(POPMAIMI0 W3 HECKOJBKHX HCTOYHHKOB,
IPaMOTHO HMCTIOIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne n/n P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
MBRIE CHETEMBI 11X Opranusatus https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 X 8 1
MMHYECKHI COCTaB  CTPOCHUE KIETKU httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorera [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbL H OKpYRAIoNas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[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 IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo161 TTO3HAHMS KUBOM
npuposl. [IpakTudeckas pabora
2 Nf lp«Il/IIcnonisoBaHHe aSIJ)'II/I‘IHBIX 1 0.5 brbmorexa [TOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TMPH U3YICHUH
OMOJIOTHYECKIX OOBEKTOBY»
3 buonornuecknue cucTeMsl, 1 bubnuorexa [JOK
MPOLECCHl U UX U3YyUYEHUE https://m.eds00.ru/863e6564
4 XUMHYCCKUN COCTaB KICTKH. 1 bubnuoreka [JOK
Bopa u MmuHepasnbHbie cONn https://m.edsoo.ru/863e674e
benku. CoctaB u cTpoeHue bubnuoreka [JOK
5 1
0enKoB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
KaranuzaTtopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJTU KaTajiasbl)»



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

bubmnoreka [IOK

! Yraceozet. Jlmm e https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hywentongie kuctorst. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u meTo bl u3ydeHust bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucremMa
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEriapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 ObmeH BEMECTB MM METab0IIIM https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 dorocuirtes. XemocHires https://m.edso0.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnuoreka [JOK

«Ha6J’IIO,[[eHI/IC MHUTO3a B KJICTKax
KOHYHMKA KOPCIIIKa JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 Buocunres Oenka. Peakius bu6moreka [JOK
MaTpUYHOTO CHUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [{OK
17 T —0 0
PamCIAHIe HOCHITES DEKa https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BHUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [IOK
DopMBbI pa3MHOKEHHUS
19 ODFAHIAMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnonotBopenue. JlabopaTtoprast 05 bubnuoreka [IOK
pabora Ne 4 «3yuenue CTpoeHus ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
I'enernka — Hayka o
bubnuoreka [JOK
23 HACJIEICTBEHHOCTH U
https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH Hacle0BaHUs
24 MPU3HAKOB. MOHOTHOpHTHOE bubmmorexa [JOK
P ] pan https://m.eds00.ru/863e8878
CKpeIllUBaHHE
o5 JluruOpuHoe CKperuBaHue. bubmuoreka [JOK

3aK0H HE3aBHUCHUMOTO

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacCJICAOBaHUsA ITPU3HAKOB

CreIuieHHOE HacaeI0BaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbTaToB

bu6mmoreka [{OK

26 MOHOTHOPHIIHOTO 1 05 https://m.edsoc])_.I ru/863e8c60
JUTHOPHUTHOTO CKPEITUBAHUS Y
JpO30(¢ Il HA TOTOBBIX
MUKpOTIpEIiapaTax»

97 T'eneruka noma. Hacienosanue bu6moreka [IOK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
M3MeHYNBOCT®.

Henacnencreennas
M3MEHYUBOCTh. JJabopaTtopHas

28 pabota Ne 6. 3yuenue 05 bubnuoreka [IOK
MO (DUKAITHOHHO N https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psaa U
BapHallMOHHOW KPUBON»

HacnencrBeHHast ©3MEHYHUBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 05 bubnuoreka [JOK
«AHanu3 MyTauui y Apo30¢uist https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»

30 ['eneTnka yeaoBeka bubmorexa HOK

https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O6001IeHHE 10
31 TeMe «HacieqcTBEHHOCTD U

HU3MCHYUBOCTL OPraHu3MOB»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmnoreka [IOK

32 Ceneiuns kak Hayka 1 npouece L https://m.edso0.ru/863e9214
33 Metobl U JOCTUKEHHUS CENCKIINU 1 bubnuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHoorus kak oTpacib 1 bubnuorexa [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
n/n Tewa ypoxa Bcero Konrpoabire |- paxirieciie H3y4eHHUsi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubnmorexa [TOK
https://m.edsoo0.ru/863ea20e
5 Hcropus pazsutus 1 bubnuoreka [JOK
MIpe/ICTaBICHUIH 00 SBOIIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mirkpoososromus . https://m.edsoo.ru/863e9cle
[Tomymsiust kKaKk sJeMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 HI;6opIel1TopHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [OK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH
5 JIBKyIue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLUN https://m.edsoo.ru/863e9da4
5 EcrecTBennslit 0TOOD 1 €ro 1 bubnuoreka [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BomIOIMY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB
7 U BU1000pazoBaHHUE. 1 05 bubnuoreka [IOK
JlaGopaTopnas padora Ne 2 https://m.edsoo0.ru/863e9fde
«Onucanue NpucnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO



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

Xapakrepa»

Hamnpasnenus u nytu

bu6mmoreka [IOK

8 MAaKpO3BOIIOLIMHI https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOITIONINN
10 Wctopus xu3Hu Ha 3emiie U
METO/IbI €€ N3yYCHUS
11 I'mnoTte3bl MpONCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pazputne xu3Hn Ha 3eMire 1o bu6moreka [IOK
3paM U Mepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOJTIOITUN
PacCTUTENHHOTO U )KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 05 bubnuoreka [IOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cuctema bubnuoreka [JOK
OPraHM4YecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubnuoreka [{OK
(anTpOMIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuokymue cuibl ((haKkTopsl) bubnuoreka [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU IBOJIOLUU
YeJnoBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK

ajJalrTalruy 4€JI0BCKa

https://m.edsoo.ru/863eaea?



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

PesepBHeiit ypok. O600IICHHE 10

19 Teme «Bo3HUKHOBEHME U
pa3BUTHE )XU3HU Ha 3emiie)
20 DKoJIOTHs KaK HayKa
21 Cpenpl oOuTaHus U bubnuotexa [JOK
9KOJIOrHuecKre (pakTopbl https://m.edsoo.ru/863eafec
AOGuoTtudeckue (HakTopsl.
Jlaboparopnas padota Ne 3.
«Mopdonornueckne 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubamorexa [JOK
https://m.edsoo0.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «BnussHue cBeTa Ha poCcT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bu6moreka [IOK
23 buotiieckie pakToph https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
nonymsiiuu. [Ipaktuueckast
24 pabota Ne 2 «IToacuér muoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoOB — bubnunoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnuoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN BuGmiorexa LOK
27 3KOCHUCTEMBI. DKOJIOTHYECKHE

nupamuibl. CBOMCTBA 9KOCUCTEM.

https://m.edsoo.ru/863eb5fa



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

Cyxkueccust

28 [Ipupoanslie 3xocHuCTEMBI 1

29 AHTPOTIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rimodanbHas 1 bubmmoreka [IOK
IKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuotexa [JOK
orocdepnl https://m.edso0.ru/863ebd16

32 YenmosevecTBo B Onochepe 3emin 1

33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
Peseprubriit ypok. O600meHne

34 TeMbl «CoobniecTa v 1
HKOJIOTUIECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUH O MECTE€ W POJH OHOJIOTUH B
CHCTEME  HAyYyHOTO  3HAaHMUS  ©CTECTBEHHBIX  HayK, B
(hopMUPOBAaHUHM COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M HAYYHOTO MHUPOBO33PEHUS; O BKJIAJ€ POCCUUCKHX WU
3apyOCKHBIX  y4EHBIX-OMOJIOTOB B pa3BUTHE  OWOJIOTHU;
(YHKIIMOHATBLHONW  TPaMOTHOCTH  Y€JIOBEKa IS pelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKpbhIBaTh COJIEp)KaHUE OMOJOTUYECKHX TEPMHUHOB U
MOHATUM: JKW3Hb, KJIETKA, OpraHu3M; Merabom3M (0OMeH
BEIIIECTB M MIPEBPAIICHUE SHEPTHH), TOMEOCTa3 (CaMOPETyJIsIs),
YpOBHEBasi OpraHU3alus KUBBIX CUCTEM, CAMOBOCIPOU3BE/ICHUE
(penponykimsi), HACIEACTBEHHOCTh, HW3MEHUHMBOCTb, POCT U

pa3BUTHE

YMmenue wu3narath  OuoJIOTHMYECKHE  TEOpUM  (KJIETOYHAs,
XpOMOCOMHasi, MyTtanuoHHas), 3akoHbl (I'. Mennems, T.
Moprana, H.1. BaBunoBa) u ydeHus (0 1eHTpax MHOTooOpa3us
U TPOUCXOXKJCHUS KyIbTypHbIX pacteHuii H.M. Bapuiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BnajeTh METOJaMH HAay4YHOI'0 IIO3HAaHHA B onoaoTHu
(Ha6J'IIOI[eHI/Ie U OIIMCAaHHUEC JKXHUBBIX CHCTCM, IIPOLCCCOB H
HBHGHHﬁ; OpraHusanusa u IMPOBCACHUC OHOJIOTHYECKOTO
OKCIICpUMCHTA, BBIABHKCHHC TUIIOTE3bI, BBISIBJICHHC
3aBUCHUMOCTHU MCKAY HCCIICAYCMbIMU BCIIMYMHAMU, 00BACHEHHE
IMOJIYYCHHBIX PE3YJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ U 3aKOHOB; YMCHHC [JCJIaTb BbLIBOJAbI Ha OCHOBAaHWUU

HOJIy4EHHBIX PE3yIbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTIITH CYHICCTBCHHBIC IIPU3HAKU BUPYCOB, KIICTOK
MOpOKApUOT MU IYKAPHUOT, OAHOKIICTOYHBIX H MHOTOKJICTOYHBIX

OpraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCHICCTB U




MIPEBPAIEHUS YHEPTUH B KJIETKE, (POTOCUHTE3A, IIACTUYECKOTO U
JHEPreTHYeCcKOro oOMEeHa, XEeMOCHHTE3a, MHTO03a, Melo3a,
OTUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHAMBHIYATLHOTO pPa3BUTHS

opranusma (OHTOTEHE3)

YMeHue NpUMEHSATHh MOJIYYEHHbIE 3HaHUA JUIsl OOBSICHEHUS
OMOJIOTUYECKUX IPOLIECCOB U SABJICHUH, M  TNPUHATHUS
IPAKTUYECKUX PEUICHU B IOBCEIHEBHON JKM3HM B LEIAX
obecrieueHHss 0€30IaCHOCTH CBOETO 370pPOBbS U 370POBbS
OKPY)KAIOIIUX  JIIOJEH, COOJIOAEHHS  HOPM  IPaMOTHOTO
MOBEACHUSA B OKPYXKAIOIIEH MPUPOJHON CpeAe; NOHUMAaHUE
HEOOXOJIMMOCTH HCHOJBb30BAaHUS JIOCTUKEHUN COBPEMEHHOM
Oouonoruu u OMOTEXHOJIOTUI JUIS palOHAIBHOTO

MIPUPO/I0TIOIE30BAHUS

YMeHue pemaTth IeMEHTapHbIe TEHETHYECKUE 3a/1adl Ha MOHO-
W JUTHOpUIIHOE CKpelIMBaHWe, CIEIJIEHHOE HaclieJOBaHUE;
COCTaBJSITh CXEMBl ~MOHOTHOPUIIHOTO  CKpENIWBAHHS IS

Mpe/ICKa3aHus HacaeI0BaHUs IPU3HAKOB y OPraHU3MOB

YMeHHe BBINOTHATH JIA0OpPATOpHBIE W TPAKTUYECKUE pPabOTHI,
coOo1aTh MpaBwiia Mpu padoTe ¢ yueOHBIM U JabOpaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTUYECKHM  OLIEHMBAaThb M HUHTEPIPETHPOBATH
uHbOpMaIMI0 OHOJOTMYECKOTO COJEpXkaHMsI, BKIIOYAIONIYIO
NICEBJOHAyYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHbIE ~ MaTepuajbl);  OTUYECKHE  ACIHEKTHI
COBPEMEHHBIX  HUCCIIEJJOBaHMM B  OHOJIOTUH,  MEIUIMHE,

OMOTEXHOIOT MU

10

YMeHue co3naBaTh COOCTBEHHBbIE THCHbMEHHBIE U YCTHBIE
coobmieHus, o0o0mas Ouonoruueckyro UHGOPMALUIO U3
HECKOJIBKUX MCTOYHHUKOB, I'PAMOTHO HCIIOJIb30BaTh MOHSITHHHBIN

alrapar ouoJoruu

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus




ChopmupoBaHHOCTh 3HAHMK O MECT€ M POJH OHOJOTHH B
CUCTEME  HAy4yHOTO  3HAaHMUS  €CTECTBEHHBIX  HayK, B
(hopMHpOBaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa YW HAy4YHOTO MHUPOBO33PEHHS; O BKIAJE POCCHICKUX U
3apyO0eKHBIX  YYEHBIX-OMOJIOTOB B  pPa3BUTHE  OHOJIOTHH;
(YHKIIMOHATTLHOW  TPaMOTHOCTH  YeJIOBEKAa I PEHICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U
MOHATHI: BUJ, HOMYyJSALUs, T€HOPOHJ, 3BOJIOLUS, IBUXKYIIHE
cuibl ((pakTOphl) BOJIOLMU, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUE, JKOJOTUYECKHE  (PAKTOpBI, 3KOCHCTEMA,
MPOJYLEHThl, KOHCYMEHTBI, pEAYLEHTbl, IeNu MUTaHus,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMmenue wu3naratb OWOJIOTMYECKHE TEOpUU (IBOJIIOLIMOHHAS
teopus Y. JlapBuHa, cMHTeTHYeCKasi TEOPUsI IBOJIOIIUH ), 3aKOHBI
U 3aKkOHOMepHOCTH (3apoapimeBoro cxoactBa K.M. boapa,
YyepeOoBaHMs TJIaBHBIX HaNpaBiieHUH W myTed sBoJionuu A.H.
CesepriioBa, yaenus o 6uocdepe B.U. Bepnanckoro), onpenensits

T'paHUIIbl UX MIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BIAJCTh METOJAAMHM HAyYHOTO ITO3HAHHUS B OHOJIOTHH
(HabmroleHWe W ONMHCAaHWUE JKWUBBIX CHCTEM, IMPOIIECCOB U
SBJICHUM, OpraHM3alus ¢  TIPOBEICHHE  OHOJIOIHMYECKOIo
IKCIICPUMECHTA, BBIJIBHOKEHHE TUIIOTE3HI; BBISIBJICHUE
3aBUCHUMOCTH MEXY HCCIICIyeMBIMU BEJIMUYMHAMH, OOBICHECHUE
MOJIYYEHHBIX PE3YJIbTaTOB, UCIOJIH30BAHHBIX HAYYHBIX IMOHSATHH,
TEOpPUH WM 3aKOHOB; YMEHHE JeJiaTh BBIBOJABI HAa OCHOBAaHUH

IMOJIYYCHHBIX pCSYHLTaTOB)

VYMeHue  BbLAEHATH  CYIECTBEHHbIE  IPU3HAKU  CTPOCHMS
OMOJIOTUYECKUX OOBEKTOB: BHUAOB, MOMYJIALUHN, MPOIYLEHTOB,
KOHCYMEHTOB, PpEIYLICHTOB, OHOT€OLIEHO30B U 3KOCHUCTEM;
O0COOEHHOCTH  MPOIIECCOB  HACIEACTBEHHONM  HM3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpPa, BHJI000pa30BaHMs, MPUCIIOCOOIEHHOCTH
OpPraHu3MOB, IEMCTBUS HKOJOTMUECKUX (PAKTOPOB HA OPTaHU3MBI,
IIEPEHOCa BEIIECTB M IIOTOKA OJHEPrUM B  OKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHHH B JKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OMOreOXUMHUECKUX IIUKJIOB B 6Hoc¢)epe




YMeHue MNpUMEHSTh TOIYYSHHBIE 3HAHHUS JUII OOBSICHEHHS
OMOJIOTUYECKUX TPOLECCOB W  SBICHHUW, IS IPUHATHS
IIPAaKTUYECKUX PELICHUH B IIOBCEAHEBHOM JKM3HU B LEIIX
oOecrieueHns 0€30IMaCHOCTH CBOETO 370POBbSI U 3/I0POBbS
OKpYXKalOIUX  JIIOJEH, COOMIOAEHHUS  HOPM  I'PaMOTHOTO
IIOBEJCHUSI B OKpYXKAlOUIEH IPUPOJHOM Cpelle; NOHUMaHUe
HEOOXOUMOCTH MCIIOJIb30BaHUS JOCTUKEHUM COBPEMEHHOMU

OouoJiorun U pallMOHAJIBHOTO IMTPHUPOAO0II0JIB30BaHUA

YMeHue pemaTh dJIeMEHTapHble OHOJIOTMYECKHE  3a/ayH,
COCTaBJISITh CXEMBI IEPEHOCA BEIIECTB U DHEPTUU B IKOCHCTEMAX

(uenu nmuTaHusA)

YMeHue BBINOJHATh JIaOOpaTOpHbIE M IpakTU4YeCKHe padoThl,
coOnroAaTh mpaBuia mpu padoTre ¢ ydyeOHBIM U J1a0OpPaTOPHBIM

000pyI0BaHHEM

VYMmenne KPUTHYCCKHU OLCHHUBATH n HHTCPIIPETUPOBATDH
nHpopMalnio OHOJOTHYECKOr0 COJEp)KaHHUsS, BKIIOYAIOLIYIO
TICEeBJIOHAYYHbIE 3HAHUSA W3 Pa3NUYHBIX HcTOouHHKOB (CMMU,
Hay4YyHO-TIOMYJISIPHBIE MaTepHuallbl); paccMaTpuBaTh TJ0OaIbHBIE
9KOJIOTUYECKHE TPOOJIEMBbI COBPEMEHHOCTH, (OPMHPOBATH TIO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMeHue co3naBaTh COOCTBEHHBIC WHMCHbMEHHBICE U YCTHBIC
cooOmieHus, 0000mas OHOJOTHYECKYI0 HHPOpPMAIUI0 W3
HECKOJIBKMX MCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh MOHSITHHHBII

alrapar OouoJIoruu




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi npupoze. Posb Ouonoruu B opmMupoBaHuu

COBPEMEHHOM Hay4HOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYeCKUX HAYK

1.2

Metonpl TO3HAHUA KUBOM mpupodsl (HaOMIOAEHHE, HKCHEPUMEHT,
OTHCaHue, U3MEpPEHNE, KilacCupuKalus, MOJACINPOBaHUE, CTATUCTHYECKAs

00paboTKa JaHHBIX)

JKuBrIe ccTeMBI 1 HX opraHusanunsa

2.1

XKusble cucrempl (OMOCUCTEMBI) Kak NpeaAMET H3y4YeHHs] OUOJIOTHH.

CBoiicTBa OMOCHUCTEM U UX pazHOOOpas3ue

2.2

YpoBHM  OpraHMzanuu ~ OMOCHUCTEM:  MOJIEKYJISPHO-T€HETHYECKUH,
KJIETOYHBIM, OpPraHW3MEHHbIN, MOMYJSIIUOHHO-BUIOBOM, SKOCHCTEMHBIM,

o6uochepHbIit

XUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpPOJIEMEHTHI,
MHKpPO3JeMeHThl. Boma u MuHepanbHble BemiecTBa. OYHKIIMA BOIBI U

MHHEPaJbHBIX BEIIEeCTB B KieTKe. [loanepkanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnMbIe U 3aMEHUMbIE aMUHOKHCIOTHI. AMHUHOKHCIIOTHBIN COCTaB.
YpoBHH CTPYKTYyphl O€IKOBOH MOJIEKY/bl (TIEpBUYHAs, BTOpPUYHAS,
TPETUYHAsT U YETBEPTUYHASI CTPYKTypa). XUMHUYECKUE CBOWCTBA OEJKOB.
buonorundeckue GyHKIIMN OCIIKOB.

@®epMeHTHl — Ouojoruueckue karanuzatopbl. CrpoeHue QepMeHTa:
aKTHBHBIA  I[EHTp, cyOcTpaTHas  cnenuduyHocts.  KodepmeHTHI.

Buramunsl. OTinnuns Q)CPMCHTOB OT HCOPraHU4YCCKHUX KaTaJIn3aTOPOB

3.3

VYrneBoapl: MoOHOcaxapuiabl (TJIIOKO3a, pubo3a U J1e30KcUpub03a),
nucaxapuipl (caxaposa, JIakTo3a) U ToJMcaxapuabl (Kpaxmall, TJIMKOTEH,
nemono3a). buonorunueckue GyHKIIMHM YTIIeBOIOB.

Jlunuael: TpUraUIepuasl, crepounsl, dochomunuasl. ['mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ynkiuu nunuaoB. CpaBHeHHE

YrieBo0Bs, OCIIKOB H JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunosbie xucnotel: JIHK u PHK. Hykneotuasl — MoHOMeEpHI




HYKJIeMHOBBIX kucaoT. Ctpoenne u Gpynkuuu JJHK. Crpoenne u GpyHKINH
PHK. AT®: ctpoenue u pyHKIuU

3.5

[uronorua — Hayka o kierke. Kiuierounas teopus. Metonsl H3ydeHUs

KJICTOK

3.6

Knerka kak wnenoctHas »xuBast cuctema. OOmiMe NpU3HAKU KIIETOK:
3aMKHyTasi HapyxHas memOpana, moiekynsl JIHK kak reHermueckuit

arrmapar, CuCreMa CMHTE3a Ocika

3.7

Tunel KJeTok: sykapuoTHueckas W mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUS NpPOKapHUOTHYECKOM KieTku. KiierouHas crTeHka OakTepuil.
Crpoenue sykapuoTudeckoi KieTku. OCHOBHbBIE OTJIMYMS PACTUTEIBHOM,

KUBOTHOM M TpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
¢byukiuu.  [Inasmatuueckass memOpaHa, e€ cBoilctBa M (YHKIHU.
Hurorutasama u e€ opraHounasl. OgHOMEMOpaHHBIE OPTraHOUIBI KIETKH:
supomnazmatudeckas cetb (OIIC), ammapatr ['onbmKH, JTHU30COMBI.
[TomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH: MHTOXOHAPUH,  IIACTHJIBIL.
[IpoucxoxaeHne  MHUTOXOHAPUH U IUIACTHUI. Buner  mnactun.
HememOpannble oOpraHoufibl KJIETKH: PHOOCOMBI, KIJIETOYHBIN IIEHTD,

PECHUYKH, KI'yTUKH. OYHKIIUU OPraHOUA0B KIETKU. BritoueHus

3.9

SAnpo — perynaropHslii ieHTp KiaeTku. CTpoeHue sapa: siaepHas 00004Ka,

KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KIJICTKHU

4.1

OOMeH BelecTB, WK MeTa00JM3M. ACCUMIIIANMS (TIJIACTUYSCKUN OOMEH)
U JUCCUMWIANMS (PHEPTeTHYSCKUH OOMEH) — JIB€ CTOPOHBI EIMHOIO
mporecca Meraboyim3ma. Tumbsl oOMeHa BEIIECTB: aBTOTPOGHBIA U
rerepoTpodHbiid. Poib (epMeHTOB B 0OOMEHE BEIECTB U IPEBpaIllCeHUU

OHCPI'MH B KIICTKC

4.2

®ortocunte3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peaknuu
¢doTocunTe3a. IphekTuBHOCTL HOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A IS
KU3HU Ha 3emuie. BrusHue ycrnoBuil cpenbl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIEHUS €T0 MPOJAYKTUBHOCTU Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UpYIOIIUe OaKTepuu. 3HAUCHHE XEMOCHHTe3a

IUTS SKU3HU Ha 3eMile

4.3

aHepFCTI/IquKI/Iﬁ 0OMEH B KJICTKE. Pacmiennenue BCIICCTB, BBIACICHUEC U




aKKyMYJIMPOBAaHUE DHEPTrUU B KJIETKE. DTalbl YHEPreTHYECKOro OOMEHa.
I'muxomus. bpoxxenne u ero Buabl. KucinopogHoe oxucieHue, win

KJIETOYHOE JIbIXaHue. DPPEeKTUBHOCTh SHEPTETUIECKOTO 0OMEeHa

4.4

Peakium marpuuHoro cuHTe3a. [eHermueckas wHpopmanus u JIHK.
Peanuzamust renernueckoid nHGopmManuu B KieTke. | eHeTHYeCKU KOJ U
ero csoiictBa. Tpanckpunuusa — marpuunblii cunte3 PHK. Tpancosannsa —
ouocunte3 Oenka. KoaumpoBanue amuHOkucioT. Posp pubocom B

OnocuHTe3e OeIKa

4.5

Heknerounsie ¢GopMbl XKM3HM — BUpYCHl. VCTOpHST OTKpBITHUS BUPYCOB
(.. VBanoBckwmif). OCOOCHHOCTH CTPOEHHUS U KU3ZHEIEATCIbHOCTH
BUpycoB. bakrtepuodaru. bone3sHu pacTeHuil, XKUBOTHBIX U UEJIOBEKa,
BbI3bIBa€Mble BUpycamH. Bupyc ummyHoneduuurta yenoBeka (BUY) —
Bo3Oymutens CIIM/a. Ilpodunaktuka pacnpocTpaHeHUsT BUPYCHBIX

3a00J1€BaHU

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounsrii muki, i >KM3HEHHBIN UK KiIeTkU. MHTepdaza m MuUTO3.
[Ipomeccer, mpoTekaromme B uHTepdasze. Pemmmkamus — peakuus
marpuyHoro cuHte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HaObOp
— KapuoTun. JIMIMUIOMAHBIA ¥ TaIJIOUIHBI XPOMOCOMHBIC HaOOPHI.
XpoMaTuasl. [uTomornyeckue OCHOBBI Pa3MHOKEHHUS u
WHIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue xierku — muto3. Ctaauu mutosa. [Ipoueccel, mpoucxopsiiue

Ha pa3HbIX CTAAUAX MHUTO34d. buronornyecknii CMbBICT MHUTO3a

5.2

(DOpMBI PAa3MHOKCHUA OPraHU3MOB: Oecrojioe ¥ TIOJIOBOE. BI/II[BI
OecroJioro Pa3MHOXKCHUA: OCJICHHUE HAABOC, II0OYKOBAHME OJHO- H
MHOTI'OKJICTOYHBIX, cnop006pa30BaHHe, BCICTATUBHOC PAa3MHOXCHHUC.

I/ICKYCCTBGHHOC KIIOHUPOBAHHEC OPraHu3mMoOB, €ro 3HAYCHUC JIA CCICKI A

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIMYUS OT OECITOJI0TO0.
Meiio3. Cranuu merosa. [Ipouecchl, mpoucxosiiue Ha CTausIX mMenosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buosiornueckuii cMbici u

3HaYeHue Meio3a

5.4

I'amerorenes — mnmponecc O6paSOBaHI/I$I IMMOJIOBBIX KIJICTOK Y JKUBOTHBIX.
IlonoBeie KenE3bl: CEMEHHUKH W SHYHHUKU. O6pa3OBaHI/Ie U Pa3BUTHC
ITIOJIOBBIX KJICTOK — IraM€T (cr[epMaTo301/m, HﬁHeKﬂeTKa) — CIICPMATOIrCHE3 U
oorene3. (OcoOeHHOCTH CTPOCHUA SUIEKIECTOK U CIICpMAaTO30Ua0B.

Onnonoteopenue. IlapreHorenes




5.5

WnpuBuayansHoe pa3BuTHEe (OHTOTEHE3). OMOpPUMOHATIBHOE pa3BUTHE
(amOpuorene3). Ortanbl SMOPUOHAIBLHOTO PA3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX: IPOOJICHHE, TacTPysius, opranorenes. IloctamOpruonanpaoe
pa3BuTHe. THIBI MOCTAMOPHOHAIBHOTO PA3BUTHSA: MPSIMOE, HEMpsMOe
(MmmunHOUYHOE). BrmsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CrIocOoOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHMs: CTPOEHUE

CCMCHHU, CTAIUN PA3BUTHA

HaCJ'ICI[CTBCHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

IIpeamer m 3agaum reHetuku. McTopusi pasBuTHs TE€HETHKH. Bkian
pOCCUMCKMX M 3apyOEKHBIX YYEHBIX B pPa3BUTHE T'EHETHKH. MeTossl
TEeHETUKH  (TMOPUIOJOTUYECKUM, IMTOTEHETUUYECKUH, MOJIEKYISIPHO-
reHetuyeckuit). OCHOBHbIE T'e€HETHYeCKHe TMOHATUA. [eHeTnueckas

CHUMBOJIMKA, UCTIOJIh3yeMas B CXeMaX CKpelTMBaHHUI

6.2

3aKOHOMEPHOCTH  HACJICJIOBAaHWS  NPHU3HAKOB, YCTaHOBJICHHBIC [
Mennenem. MoHOTHOpUIHOE CKpEIIMBaHWE. 3aKOH €IUHOOOpa3us
THOpPUZIOB TEPBOTO IMOKOJIeHWs. [IpaBWiIO JOMHHHpPOBAaHHS. 3aKOH
pacimeryieH!s MPU3HAKOB. ['nnore3a 4ucToThl TaMeT. [1oIHOe M HEeNoJHOEe
JTOMHHHUPOBAHHE.

JluruOpuHOEe  CKpeIMBaHWE. 3aKOH HE3aBHCUMOTO  HACJICIOBAHUS
MPU3HAKOB. [IUTOreHeTHYECKHUE OCHOBBI JUTHOPHIHOTO CKPEIIUBAHUS.
AHanmu3upyloiee CKpeluBaHue. VICIOJIb30BaHHE — aHATU3UPYIOLIETO

CKpCUIMBaHUA IJId OIIPEACIICHUA IT'CHOTUIIA ocobu

6.3

CueruieHHOe HacienoBaHue TpuszHakoB. Pabora T. Moprana 10
CIICTJICHHOMY HacJeJJOBaHHWI0O TEeHOB. HapyiieHuwe crersieHuss TeHOB B
pe3ynbTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.
['eneTnyeckue KapThl.

I'enetuka nona. XpoMOoCOMHOE OIpeieieHHe Moja. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBI. I'omorameTHbIE U TETepOraMETHBIC OpPraHu3MBI.

Hacnenosanue IIPU3HAKOB, COCIIJICHHBIX C IIOJIOM

6.4

N3MeHUnBOCTS. Bunel  M3MEHUMBOCTH: HEHACJIEJICTBEHHAsT U
HacleICTBEHHass. Ponb cpenpl B HEHACIEICTBEHHOW W3MEHYMBOCTH.
XapakTepucTika MOAU(PUKALMOHHOW N3MEHUMBOCTH. BapuannoHHslil psj
U BapualMoHHas KpuBas. Hopma peakiuu npusHaka. KonnyecTBeHHbIE U
KaueCTBEHHbIE  INpPU3HAKM W MX Hopma peakuuu. CBolicTBa

MOHH(I)HK&HHOHHOﬁ N3MCHYMBOCTHU




6.5

HacnexcTBenHast, uiay reHOTHIIMYECKas, U3MEHYNBOCTh. KomOuHaTHBHAs
M3MEHYHMBOCTh. Meii03 M TOJOBOM IMpOIECC — OCHOBAa KOMOMHATUBHOMN
W3MEHUYMBOCTH. MyTannoHHash U3MEHUYMBOCTh. Kitaccupukanus myramuii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NpPUYMHBI MyTaluM.
MyrareHHsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEACTBEHHON

usmenunBocty H.M. BaBuiosa

6.6

I'enetuka uenoseka. Kapuotun uvenoBexka. OCHOBHBIE METOJBI TC€HETHKHU

4eJI0BeKa: TCHCAIOTHYCCKHIA, OJIN3HEIIOBEIN, IIUTOTCHETUUCCKUI,
OMOXUMHYECKUH, MOJIEKYJISIPHO-TEHETHYECKU . CoBpemeHnHoe
OmpeneeHue TeHOTHIIA: ITOJITHOT€HOMHOE CEKBEHUPOBAHMUE,

FEHOTUIIUPOBaHMWE, B TOM 4yuciae ¢ nomombio  [IIP-ananu3za.
HacnencrtBenusle 3a0oyieBaHMs YejOBEKa: TeHHBbIE 00JIe3HM, OOJIE3HH C
HACJEACTBEHHON  MPEeApacIioNoKEHHOCThI0, XPOMOCOMHBIE  OOJIC3HHU.
ComMarnueckue W TeHepaTHBHBIC MyTanud. [IpuHIMIEI 310pOBOTO 00pa3a
KU3HH, TUATHOCTUKH, TPO(PHUIAKTHKY | JICUCHUS TCHETHYECKIX O0JIE3HEH.
Menuko-TeHeTUYEeCKOE KOHCYJAbTHPOBAaHME. 3HAUYEHUE MEAUIMHCKOU
T€HETUKH B TIPEJAOTBPAIICHUU W JICUYCHWH TE€HETHYECKUX 3a00JIeBaHUMN

YCI0BCKa

Cenekmust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexus Kak HayKa U Mpoliecc. 3apoXkKICHUE CENEKIUN U JTOMECTHKAIHS.
VYuenne H.M. BaBunoBa o 1meHTpax MPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKICHHUS TOMAIIHUX KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METO/IbI CEJICKITMH. MacCOBbIN W MHIMBUAYAIBHBIH OTOOPHI
B CENEKIMM  pacTeHWid W  JKMBOTHBIX. OIIGHKa  3KCTepbepa.
bim3kopoicTBEHHOE  CKpenuBaHWEe — WHOpUAWHT. Yucras JHHHS.
CkpemuBaHue YHCTBHIX JIMHWHA. ['eTepo3uc, WiIM TUOpHIHAS CHIIA.
HeponcTtBenHoe ckpemnBanue — ayropuaunr. OtnanénHas rudpuau3anus
u e€ ycrexu. VICKyCCTBEHHBI MyTareHe3 U MOJy4YEHHE MOJUILIOUIOB.

[[OCTI/I)KGHI/IH CCIICKIIMHU paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIaHU3MOB

7.3

buorexHonorus Kak oTpacib NMPOU3BOJACTBA. | €HHAsl MHXKEHEpUs. DTarbl
co3nanus pekomOuHanTHoU JIHK 1 Tpancrennsix opranu3moB. Kierounas
nHxeHepusa. Kinetounsle KylnbTypbl. MHKpPOKIOHAIBHOE Ppa3MHOKECHHE
pactenuii. KiioHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. OKOJIOTMUECKHME M 3THYeckue mnpobiemel. [MO -

TCHCTUYCCKU MO,[[I/I(I)I/II_II/IPOBaHHBIC OpraHU3MbI




11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOIIOMMOHHASA OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeupgerennctBa »BoonuK. [lanmeoHTosNOTHYECKHE: MOCIEI0BATEIBHOCTD
II0SABJICHUA BHUJO0B B MMaJICOHTOJIOTHUIECKOM JICTOIIUCH, ICPEXOAHBIC (1)OpMI)I.
buoreorpaduueckue: cxoactBo u paznuuue GayH U (QIop MaTepukoB MU
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IuuMsi IMOPHOHOB pPa3HbIX
BHUJOB IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIGCKI/Ie: T'OMOJIOTHUYHBIC,
AaHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'I@KYJU[pHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHU3MOB HACJIICACTBECHHOCTH M OCHOBHBIX

MeTaboIMYECKHX MyTeil y BCeX OpraHu3MOB

1.2

OpommoroHHass teopuss Y. JlapBuna. Ilpennmochuik BO3HUKHOBEHHMS
JapBUHMU3MA. J[BHKYIIME CUIIbI 3BOIIOLMH BUAOB N0 JlapBuHY (M30bITOUHOE
Pa3MHOKEHME TNpH  OIPAHMYEHHOCTH  PECYpCOB,  HEONpeaenéHHas

W3MEHYUBOCTh, 00pH0Oa 3a CyIIECTBOBAHKE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopus dBomroiuu (CTD) 1 OCHOBHBIE €€ IOJIOKEHUS.

MukposBosmtonus. [Tomynsus Kak eTuHAIIa BUAA U SBOJIOINAN

1.4

JIBwxymue cuiibl ((akTOphI) SBOIIONKK BHJIOB B MpUpoJe. MyTallnuOHHBIN
mpouecc U KOMOMHATHBHAasT W3MEHYUBOCTH. [loMyssiIMOHHBIE BOJIHBI U
npeiid reHoB. WM3omsiius u murpanus.  EcTecTBeHHBIE  0TOOpD  —
HanpaBJsoMUK GhakTop 3BooUKuH. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCT, OPraHU3MOB Kak pe3ylibTaT 3Boyouud. [Ipumepsr
MPUCTIOCOOTIEHUH Y Opranu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun wu BugooOpazoBanue. Kpurepunm Buma. OcHOBHblE  (HOPMBI

BI/II[OO6p2130BaHI/IHI reorpacl)ﬂquKoe, OKOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. (DOpMBI OBOJIFOLINHA: (1)I/IJ'IeTI/I‘leCKa${, JUBCPICHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIIbHaA. H606paTI/IMOCTB 3BOJJIIOIIHUH

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

I[OHayLIHLIe IMMPEACTABJICHHUA O 3apOXICHUU KU3HHU. HaquLIe THUIIOTC3bI
BO3HHKHOBEHMS JKU3HU Ha 3emiie: aOuoreHes u MaHCIICpMMUL. XyUMH4YecKas
OBOJIIOIIHUA. BKCHepI/IMeHTaJIBHoe MOATBCPKIACHUC XHUMHUYECKOM SBOIIOIHH.

Havaneubie otamel Ouonormyeckoit sBomronuu. [wumoreza PHK-mwupa.




IIepBble kneTku U ux 3BoJronus. PopMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX

OPraHu3MoOB

2.2

Pa3BuTne xu3Hu Ha 3emiie mo spaM u nepuojaaM. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lanmeo3oiickast spa U e€ Mmepuoibl: KeMOPHUICKUH,
OPJAOBUKCKUM, CUIYPUHUCKUH, EBOHCKHM, KAMEHHOYTOJIbHBIA, MEPMCKHUA.
Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 3pa © €€ Tmepuolpl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIN. XapaKTepUCTUKA KIMMaTa U I'€0JOrHYECKUX MPOLECCOB.
OcHOBHBIE JTambl HBOJIIOLHUUA PACTUTEIBHOIO U KUBOTHOTO MHUpA.
Apomopdo3ssl y pacTenuii u KUBOTHBIX. [losiBIeHue, paciiBeT U BEIMUpAHUE

IPYII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue HBoJoIMH. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

2.4

OBOJIOIMS YeoBeKa. AHTPOIIOJIOrUs Kak Hayka. PazBuTue npeacraBieHUn
0 TIPOUCXOKJICHUH YesloBeKa. MeTo bl n3ydeHus aHnTponorenesa. Cxoacraa
U pa3nuyus YeJoBeKa M KUBOTHBIX. CuHcTeMaTHYecKoe TOJIOXKEHUE
YeloBeKa.

Jewxkymue  cwibl  (dakTopel)  aHTpororeHe3a.  HacnemcrtBeHHas
W3MEHYUBOCTh M €CTECTBEHHBIM OTOOp. OOIIeCTBEHHBIM 00pa3 >KHU3HU,

M3TOTOBJICHUE OPYAUN TPY/a, MBIILIEHUE, peUb

2.5

OCHOBHBIE CTaJMH W BETBU DBOJIIOIIUHU YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK
ymenbii, YenoBek mnpsMoxonsimuii, YenoBek Heanaepraibckuii, YemoBek
pasyMHbI. Haxonku HCKOIaeMbIX OCTaHKOB, BpeMsl CYIIIECTBOBAaHHS,

obnacTh pacpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYyAUS

2.6

UYenoBeueckre packl. OcHOBHbIE OOJbIIME pachl:  €BPONEOUTHASL
(eBpasmiickasi), Herpo-aBCTpaJiouAHas (PKBATOpHANIbHAS), MOHTOJIOUIHAS
(a3uaTcko-amepukaHckas). UepThl NPUCHOCOOICHHOCTH IMpeACTaBUTENEH
YeIOBEYECKUX pac K YCIOBHSM CYyLIECTBOBaHUSA. EMMHCTBO 4enoBeuecKux

pac. Kpurtuka pacuzma

OpranusMsl 1 OKpyXarolas cpeia

3.1

OKojorusi Kak Hayka. 3ajadyd M pasfensl  dKoloruv.  MeTojsl
9KOJIOTMYECKHUX MCCIEN0BAHUN. JKOJIOTMYECKOE MHpPOBO33peHue. Cpenpl

oOuTaHUs OpTraHnU3MOB: BOAHAasA, HAa3€MHO-BO3AYyIIIHAA, IIOYBCHHAas,




BHYTPUOpPraHU3MEHHAs

3.2

Okonoruveckne (akropel. Kiraccupukanus >KoIOTHYECKUX (HAKTOPOB:
a6I/IOTI/I‘-IeCKI/Ie, 6I/IOTI/I‘ICCKI/IC H aHTPOIIOI'CHHBIC. I[eﬁCTBHe OKOJIOTUYCCKUX

(hakTOpOB HA OPTAHU3MBI

3.3

AOuoTtuyeckue (bakTopsI: CBET, TeMIieparypa, BJIQ)KHOCT.
DOTONEPUOAU3M. [IpucnocoOnenus OPraHn3MoOB K  JICHCTBHUIO

abnoTnueckux GakTopoB. buosormueckre puTMBbI

3.4

buotnueckne  ¢dakropsl.  Buapl  OmoTHuyecKkMX ~— B3aMMOJEHCTBUI:
KOHKYPEHLIMS, XMIIHWYECTBO, MNapa3UTHU3M, MYTyalu3M, KOMMEHCAJIU3M
(Hax7IeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaIn3M. 3HaUEHUE
OMOTUYECKUX B3aUMOJEWUCTBUN Uil CYIIECTBOBAHUS OPraHU3MOB B

MPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYCCKHE XapaKTCPpUCTUKNU TTOMYJIAINH. OCHOBHBIE TIOKa3aTEIIN
MIOMYyJIAINUN YHUCJICHHOCTD, IIJIOTHOCTBD, POXKIAEMOCTD, CMCPTHOCTBD,

MIPUPOCT, MUTpaLMs. JJMHAMHKa YMCIIEHHOCTH MONYJISIINN U €€ PETYIISIIUs

Co00111eCcTBa ¥ SKOJOTMYECKHE CUCTEMBI

4.1

Coo0mecTBo opranu3MoB — OuorieH03. CTPyKTyphl OHMOIIEHO3a: BUIOBAs,
MPOCTPaHCTBeHHAs!, Tpodudeckas (mumeBas). Buab-nomuHanTel. CBsi3H B

OnolLEHO3€E

4.2

Okonorudeckue cucteMbl (dkocucteMbl). Ilonatue o0 »skocucreme u
6uoreoreHo3e. OyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBbI: MPOTYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M IMOTOK JHEPIHU B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHH HSKOCHCTEMBI. [luieBbie
uenu U cetd. OCHOBHBIE TIOKA3aTEeNIM dKOCHCTEMBI: OHoMacca, MpOayKITHs.
DKOJIOTUYECKHE MUPaMUAbI: MPOAYKIUHU, UUCICHHOCTH, OHOMACCHI.
CBoiicTBa  JKOCHUCTEM: YCTOMYUBOCTb, CAMOPETYJSIMS, pPa3BUTHE.

Cyxkueccus

4.3

IIpupoHble S3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOTO
WJIM IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  KOCHUCTEMBL.  ATpPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonormueckoe UM XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCHCTEM U
ypOOIKOCUCTEM.

buopasnoobOpaszue kak (akrop ycroiumBocTH sKocuctem. CoxpaHeHHE




OMOJIOTMYECKOT0 Pa3HOOOpasus Ha 3emIie

VYuenue B.U. Bepnajackoro o 6uocdepe. I'panuiisl, coctaB U CTPyKTypa

ouocepsl. XKuoe BemecTBo u ero pyHknuu. OcobeHHOCTH OMOChEephI KakK

4.4 ri100aNbHOM SKOCHCTEMBI. JMHAMHYecKoe paBHOBECHE M 0OpaTHAs CBS3b B
ouochepe. KpyroBopoTsl BemecTB U OMOTreOXMMHUYSCKUE IUKITBI JIEMEHTOB
(yriepona, azora). 30HaIBEHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIITH
UYemoBeuectBo B Omocdepe 3eMiau. AHTPONOTCHHBIE W3MCHCHHUS B

A5 ouocdepe. ['mobanbHBIE SKOTOTUYECKUE TPOOTIEMBI.

OcHOBa palMOHAJIBHOTO YIPABICHUS NPUPOJHBIMU pecypcaMu U HX

ucnoJib3oBanue. JloCTIKeHUs: OMOJIOTHH U OXpaHa MPUPOIbI




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* buonorus. O6mas 6uomnorus, 11 knace/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O011ecTBO C orpaHUYe€HHON OTBETCTBEHHOCTHIO «/[PODAx;

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. Koznosa T.A. O6mias 6uonorus. Metogudeckue peKOMEHaIuU 110
ucrnonb3oBanuio yueonuka B.b. 3axaposa, C.I'. MamonToBa, H.U. Connna
«O6mas 6uosorus. 10-11 kmaccel» Npu U3ydeHUH OMOJIOTHH Ha 6a30BOM U
npoduasHOM ypoBHE — M: JIpod, 2006, 47¢.

2. Jlepuepl .1 1.O6mmas 6uonorus. (10-11 knaccer): [lonrotoBka k EI'3.
KonTtponsubie u camocrositenbable padoTsl/I".U.JIepuep. — M.: Dxemo, 2007. —

288c.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tog6opxka
WHTEPHET-MATEPUAIOB JIJISl yUUTENIeH OMOIOTHH 110 pa3HBIM OHOJIOTHYECKUM
JTUCIMILTAHAM.

2. http://school-collection.edu.ru Enunas xomiekius nudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB.

3. www.edios.ru — Diaoc- IEHTP AUCTAHIIMOHHOIO 00pa30BaHHMS

4. www.km.ru/educaition - yaeOHbIC MaTepHalibl B CJIOBapH Ha caiite «Kupun

u Medoauii».



5. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. TTog6opka
UHTEPHET-MATEePHUAJIOB IS yYUTEJICH OMOIOTHH IO Pa3HBIM OMOJIOTHYECKUM
JTMCIUTUINHAM.

6. http://charles-darvin.narod.ru/ DnexTpoHHBIE BEpCHH MTPOU3BEICHUIN
Y.1apsuHa.

7. http://www.I-micro.ru/index.php?kabinet=3. Mudopmarius o mKoJIbHOM

000py1I0BaHUH
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