PabGouast nporpamma no yuyeoOHomy npeamery «buosiorusi» (0a30Bbli
ypoBenb) 10-11 kinace

HOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaborke mnporpaMMbl 10 Ouosoruu (0a30BbII  YpPOBEHB)
TEOPETUYECKYI0 OCHOBY JUIS OIpEISICHUS IOAXO0A0B K (GOPMUPOBAHUIO
colepKaHus ydeOHOro mpeamera «bHOoJIOTHS» COCTAaBWIW: KOHIICTITYaJbHBIC
nosioxenuss AGI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIeH, COJIepIKaHus,
pE3yJIbTaTOB OOyYEeHHUS M TpeOOBaHWUN K YPOBHIO IMOJATOTOBKH BBITYCKHHUKOB,
TIOJIOKCHHSI 00 OOIMX IMESIX W TMPUHIIMIIAX, XapaKTEPU3YIONIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHero ooOmiero oOpa3oBaHus B Pocculickoi
denepanyy, a TaKkKe TOJOXKCHHS O crHeruduke OWOJorHH, € 3HAYCHUHU B
NO3HAHUU >KMUBOM TPHPOJIBI W 00ECIICUCHUU CYIIECTBOBAHHUS YEJIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKEHHUSM, OIPEACICHBl OCHOBHBIC
(GYHKIIUU TTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Owuosiormu Aa€T TPEACTABICHHE O ICNIIX, 00 oOmen
CTpaTeruu OOy4YeHHs, BOCIUTAHUS M PA3BUTUS OOYUYaAIOIIMXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
colepKaHHe, €ro CTPYKTypy, pacmpeneiieHue Mo pas3ienaM W TeMaw,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaroNuXcsl.

B mporpamMmme 1m0 OHONOTrMHM TakKe YYUTHIBAIOTCA TpeOOBaHHS K
IUTAHUPYEMBIM JTUYHOCTHBIM, METAlPEAMETHBIM M TMPEAMETHBIM pPE3yJibTaTaM
oOydeHus B (GOPMUPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JeATeIIbHOCTH/YUEOHBIX JEeUCTBUH OOYyYaIOMMUXCS 1O OCBOSHHUIO COJICpPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mno Owuonormum (10-11 kmaccel, ©0a30BbIi  ypOBEHbD)
peann30BaH TMPHUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTHHU, Onaromaps
4yeMy B HEW MpPOCMATPUBAETCS HAMPABICHHOCTh HA pa3BUTHE 3HAHHM,
CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHHSI,
IIEHHOCTHBIX ~ OPHUEHTAllMd  JIMYHOCTH,  DKOJIOTHYECKOTO  MBIIUICHHUS,
MPEACTABICHUN O 370pOBOM 00pasze KU3HU M OEpPEeKHBIM OTHOIICHHUEM K
OKpyKaromen npupogHor cpene. Iloatomy Hapsaay ¢ U3y4YCHUEM
00IIEOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHWUH O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIUX B HUX TPOIECCOB B
mporpaMme 1o OWOJOTHH yNIEeJICHO BHUMAHHUE HWCIIONB30BAHUIO TOJYYCHHBIX



3HaHUM B MOBCEIHEBHOMN XKU3HU JJIsI PEIICHUS TPUKIATHBIX 3a71a4, B TOM YHCIIE:
Npo(QUIAKTUKMA  HACIHEACTBEHHBIX  3a00JieBaHUU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU
1esecoo0pa3HOro MOBEJACHUS B OKPYXAIOIIEH NpUPOAHON cpene, aHaiau3a
BIIUSHUS XO3SMCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCHWICHHE BHUMAaHUS K  TPUKIAJIHOU
HalpaBJICHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOAUMOCThIO 00€CTICUeHUsT YCIOBUM ISl PEIICHUSI OJHON U3 aKTyalbHBIX
3a/1a4 MIKOJILHOTO OMOJOTHMYECKOTO OO0pa30oBaHMs, KOTOpas IMpejroiaraet
dbopmupoBaHue y 00ydaroIIUXcsi CHOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYYAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MHpPA, pACIIMPSCT U 0000IIaeT 3HAHUS O )KUBOU mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U JBOJIONMH, CO3AET
yCJIOBHS  JUIsi: TIO3HAHUS 3aKOHOB O KMBOM  TIpuUponbl, (hopMupoBaHuUs
(GYHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30omacHoro obpasa
KU3HU, DKOJIOTMYECKOrO0 MBIIUICHUS, IEHHOCTHOIO OTHOUIEHUS K KUBOM
PUPOJIE U YEIIOBEKY.

bonbmioe  3HaueHme  OMOJOTHMA  HMMEET  TaKkKe Uil pelleHus
BOCIHUTATENIbHBIX M Pa3BUBAIOINMX 3a/ad CpeAHero oolmiero ooOpa3oBaHMs,
couanu3anuy ooydaronuxcs. M3yuenue Ouonornu obOecredumBaeT YCIOBUS
LTSI dbopmupoBaHUs WHTEJJIEKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX u
MH(GOPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYIbTYpbI, CIIOCOOCTBYET
MHTETpaAlMi OMOJIOTHUECKUX 3HAHUUW C MPEJCTABICHUSMU U3 APYTHX YUEOHBIX
NpeIMETOB, B YacCTHOCTH, Gu3WKH, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHUSI O TIPeTHA3HAYCHUH y4eOHOTO mpenmera «buoiorus» COCTaBWIH
OCHOBY JUIsl OTpPEJENICHHS TOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTABJICHHOTO B POTpaMMe TI0 OMOJIOTHH.

OTt60p comepkanus yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIbTYpPOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: JOJIKHbI OCBOMTH 3HAHUS M YMEHUS, 3HAUUMbIE MJIs
dbopMupoBaHusi OOMIEH KyJIBTYPHI, OMPEICISAIONINE aJCKBATHOE TIOBEICHHE
YeJ0BeKa B OKPY-KaIoIIeH MPUPOIHON Cpesie, BOCTpeOOBaHHBIE B TTOBCETHEBHOM
KU3HHU | MPAKTHICCKOU JesaTebHOCTH. Oco00e MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT  d3JEMEHTbl  COJAEp)KaHMs, KOTOpbIE CIYXaT OCHOBOM  JJid
dbopMUpOBaHUSA TPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOU



KApPTUHE MHUpPA U LUEHHOCTHBIX OPUEHTALUSAX JUYHOCTH, CHOCOOCTBYIOUIUX
ryMaHU3aluu OMOJI0THYECKOro 00pa3oBaHMs.

CTpyKkTypupOBaHHUE COJEpKaHUs y4eOHOro Marepuaia B MNpOrpaMMe IO
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHMSI 3HAHUHA OO0
OTJIMYUTENIBHBIX OCOOEHHOCTSIX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
U SBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMera
«buonorus» BbIIEICHBI CIEAYIONINE CoJepKaTelbHble TUHUMN: «buonorus kak
Hayka. MeTopl HaydyHOTo Mo3HaHUs», «KieTka kak Ouonorudeckas cucreMa,
«OpranusMm Kak Ouosoruyeckas cucrema»n, «CucrtemMa U MHOrooOpasue
OpraHUYecKoro MHupa», «IBOJIONUS KUBOH NOPUPOABD», «IKOCUCTEMBI U
OPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJIcCHUE OOYYalOIMMHUCA 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM PAa3HOTO paHra M MNpUOOpeTeHHue YyMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS JJIsi TPAMOTHBIX JCHCTBUN B OTHOILIEHWU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIIEM.

JocTkenue 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBACTCS PELUICHUEM CIIEAYIOIMINX 3a7a4:

OCBOEHHE 00YyYarolIMMHCS CUCTEMBl 3HAaHUH O OMOJIOTMYECKUX TEOPUsX,
YUEHHAX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IPaBUJIAX, CIyKalUX
OCHOBOM /1711 JOPMHUPOBAHUS MIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HAay4yHOro II03HaHUS, CTPOEHUH, MHOroodpazuu u
OCOOCHHOCTSIX HUBBIX CHUCTEM pA3HOTO YPOBHS OpraHM3alliy, BbIJAIOLIUXCS
OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUY;

(GopMupoBaHue y 00y4arOUINXCs MMO3HABATEIbHBIX, MHTENIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEM B Mpoliecce aHaM3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOrMM HayYHBIX B3TJISI0B, UJEH U MOAXOJOB K U3YUYECHUIO KMBBIX CHUCTEM
Pa3HOI0 ypOBHS OpraHu3alluy;

CTaHOBJIEHHE Y OOydaromuxcss oOmel KyabTyphl, (QYHKIHOHAJIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHHM OOBICHATH M  OLEHUBATH  SIBJICHUSA
OKPYXXAIOLIEro MHUpa >KMBOW NPHUPOABI HAa OCHOBAaHWMM 3HAHUU U OIBITA,
MOJIYYEHHBIX P U3yYEHUN OMOJIOTUH;

GopmupoBaHue y O0O0y4alOImMXCS YMEHUH WUIIOCTPUPOBATH 3HAYCHHE
OMOJNIOrMYECKUX 3HAHWU B NMPAKTUUYECKON AEATEIHbHOCTH YelIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEHW, COOII0ACHUS
TUYECKUX HOPM IPU MPOBEACHUH OUOJIOIrHUECKUX HCCIIEOBaHUIA;



OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM I MOBBIIIEHUS YPOBHS
AKOJIOTMYECKOUN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHHUI B MOBCEIHEBHOM KU3HU
JUISL OLIEHKH IIOCJIEACTBUM CBOEH AEATEIBHOCTH 110 OTHOLIEHUIO K OKPY KAIOLIEH
cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE H  COOJIOJIGHHE MeEp
npoUIaKTUKU 3a00JIeBaHUN.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YUY€OHBIM MPEIMETOM, BXOSAUIUM B
cocTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-HAYyYHBIE PEMETHI.

Jnst u3ydeHuss Ouonorud Ha 0a30BOM ypOBHE CpEAHEro O0OIIero
oOpazoBanus oTBoAuTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezieno), B
11 knacce — 34 gaca (1 yac B HeAeMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B OpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metonsl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiIaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIx. Yorcon u ©.
Kpuk.

Tabmuiel 1 cxeMbl: «MeTOAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYCHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM U HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIN, KIETOYHBIH, TKAHEBbI, OpPraHU3MEHHBIMH,
MOIYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKU ),
OumochepHBIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HUY, «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Moenb Mojekyiasl JTHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHE JIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMKM BOABI M MHUHEpAJbHBIX BEIIECTB B KieTke. llogaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eaK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HeszamennmMble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEpTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOMcTBa OenkoB. buonorunueckue
(yHKUIUU OENKOB.

®epmeHThl — Ouonornueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust GepMEeHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJuTo103a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlununapl: TpUrIMuepuasl, QGocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuael — MoHOMEpBI
HyKJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimum
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Huronmorust — Hayka o kietke. Kierounas teopus — mnpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAyYHOM IMO3HAHWU. METOIbI U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBas cucreMa. OOIMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapyHas MmemOpana, mosiekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KIJIETOYHAs CTEHKA, MITMKOKAIHUKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIUH.
Huromnasma u e€ opranouasl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHAPHUH, MiacTuabl. [IpoucxoxkaeHne MUTOXOHAPUA W TUIaCTHA. Buuabl
wiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOUAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsaTopHblid HeHTp kiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XUMUUYECKUX JIEMEHTOB B )KUBOU MPUPOE.

Tabmuipl u cxemsl: «llepuoauyeckast TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOCHHE MOJIEKYIIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kuciaotsl. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHuE >YKapUOTHYECKOW KIETKM», «CTpoeHHe
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIbHOM KIETKHW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHue sapa KIETKW», «YTJIEBOIbI»,
«JInmaaey.

O6GopynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW AKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGoparopnasi pabora No 2. «M3ydyeHue CTpoeHHUSI KJICTOK PACTEHUI,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM MeTab0IN3M. ACCUMUIAIINSA (TUTACTUYECKUM OOMEH)
U JUCCUMMWISINS (PHEpreTHUYecKuii 0OMEH) — JIBe CTOPOHBI €IMHOIO IMpoliecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPruu B MOHWMAaHUU
MeTadoIn3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOdHBIH U TerepoTpodHbIA. Ponb
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunte3. CBetoBass W TeMHOBas ¢a3bl ¢doTocuHTe3a. Peaknun
doTocuaTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BriusHue ycnoBuil cpeabl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €T0 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMiie.

DHepreTuyeckuii oOMeH B kieTke. PacuienyieHue BelecTB, BbIIEIEHUE U
AKKyMYJIUPOBAHUE OJHEPTUM B KIETKE. OJTalbl JYHEPreTHUYECKOro OOMeEHa.
I'mukonu3. bpoxenne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WK KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
JHEPreTUYEeCKOro OOMeHa.

Peaknuu matpuyHoro cunte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTUYeCKuil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Jrtambl TpaHchanuu. KoaupoBanue amMuHOKHCIOT. Poiib
pubocoM B OMocHHTE3E OeliKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTkpbiTUA BUpPYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc nmmynoaedpunuta yenoseka (BUY) — Bo36ynurens CIINda.
O6OpaTtHast  TpaHCKpuILMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Merabonuzmy», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0omMen», «Xiaopomiact», «Porocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QPyHKIMOHMpPOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYCa
CIIN/da, 6akrepuodaray, «Pemnuxamus JHK».

O6opynoBaHnue: MOJICIN-aIIUINKalIu «Y 1BoeHHue JIHK u
TpaHCcKpuniusa», «buocuntes 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHokeHHe M MHAUBUYAJbHOE PA3BUTHE OPTraHU3MOB.

Kierounsiii Uk, WM >KU3HEHHBIM HUKA KiIeTku. WHTepdaza u MUTO3.
[Ipoueccrl, npoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIE M TalIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUSI W HWHJIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi rubenb KIETKH — aromnTo3.

@dopMbl  pa3MHOXEHUS OpPraHU3MOB: Oe€cIoyioe © TMOoJoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TOYKOBAHHE OJHO- W
MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUISl CEJICKINH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYUS OT OECIOJIOrO.

Meiio3. Cranuu meinosa. IIpoueccsl, mpoucxoadiine Ha CTaausix Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. brHonormyeckuii CMbICT H
3Ha4YEHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIUIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPHOHAIIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisinus, opranoreres. [locramOpruonanbHoe pazBuTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (JIM4YrHOuYHOE). Brnusuue
Cpe/bl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oaktepuit», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kietounsiii iukny, «Pemnukanus [JJHK», «Murtos»,
«Meito3», «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatsl  «CriepMaTo30uabl
MJIEKONUTAOUIEro», <«SlHlekneTka miekonuTawmero», «KapuokuHes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENb-alIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopHast pa6ora Ne 3. «HaGmronmeHue MuTo3a B KJIETKaX KOHUMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHast pa6ota Ne 4. «M3ydeHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropuss pasButuss reHetuku. Poib
LIMTOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJIEHUM T'€HETUKH. BKaj pocCUUCKUX U
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKA. METONbl  TeHETUKH
(TMOPUIONOTHYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN ).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWsA  MPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



epBoro nokojeHuss. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JlurnbpunHoe CcKpeluBaHuWe. 3aKOH HE3aBHUCUMOTO  HAacjeJI0BaHUs
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl ONPEIeSICHHs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUEIUICHHOMY HACJE€JOBaHWI0 TeHOB. HapylieHue cuemyieHuss TeHOB B
pe3yJsibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOpUS HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3MeHYHUBOCTS. Bupr W3MEHYMBOCTH HEHACJIEICTBCHHAs u
HaclencTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapualmoHHBIN psg u
BapualMoHHass kpuBad. Hopma peaknuu npusHaka. KonamyecTBEHHBIE U
KaueCTBEHHBIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukammss wmyTarui:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHBbIE. YacToTa W NOPUYUHBI MyTalUH.
MyTtarennbsie (pakTophl. 3aKOH TOMOJOTHYECKUX PSJIOB B HACJICIACTBEHHOU
n3meHunBocty H. M. BaBuioga.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl T€HETUKH
YEJI0BEKA: reHeaJorndeCcKum, OJIM3HEIIOBBIN, LIMTOT€HETUYCCKUH,
OMOXMMUYECKUH, MOJICKYyIsipHO-reHeTndeckuil. COBpEMEHHOE OIpeeICHne
FEHOTHIIA: MOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoiieio IT[P-anamn3a. HacnencTBenHble 3a00sieBaHUs YEIOBEKA: T'€HHEBIC
OoJie3Hu, O0JIE3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEIE
oome3nn. ComaTWyeckue W TeHepaTHUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOTO 00pa3a KU3HHU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MeanKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHCcTpanum:



Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U  €T0
LIUTOT€HETUYECKAas: OCHOBA», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTBI TramMer», «JurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne  OCHOBBI  JAUTHOPUIHOTO  CKpelIuBaHus», «Meios»,
«B3auMoIeNCTBUE aJUICNIBHBIX TI'E€HOB», «l'eHeTndeckue KapThbl pPACTEHHUM,
KUBOTHBIX M YeJOBEKa», «l'€HETHKA M0JIa», «3aKOHOMEPHOCTH HACJIEIOBAaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukanmonHas n3MeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalliOHHAas! U3MEHYUBOCTH.

O6opynoBanue: MoJenu-aniukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «Jurunbpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKporpenapaT «/lpozoduna» (Hopma, mytanuu
(bopMBI KPBIITLEB M OKPACKU Tefa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue mMoauUKAITMOHHON
U3MEHYMBOCTH, TOCTPOECHHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas pa6ota Ne 7. «AHaNHW3 MyTaruil y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 ULEHTpax NPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHBIE METOIbI CEJIEKITNU. MacCOBBIN U MHIUBHIYATbHBIA OTOOPHI
B CEJICKIIMM PACTEeHUH U KUBOTHBIX. OlleHKA 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — wWHOpuAWHT. Uncras nuaus. CKpeniMBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuina. HepoacTBeHHOe cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuauzauuss v e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUS CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanusi pekomOuHantHOM JIHK u TpaHcreHnnix opraHu3moB. KierouyHas



uHkeHepusa. Knerounele  KynbTypel. MUKpPOKIOHAIBHOE  PA3MHOKEHHE
pacteHnil. KIlOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4yeckue u stuyeckue npodinemel. MO — renetudecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnuupsl u cxembl: Kapta «lIeHTpbI MPOUCXOXKAEHUS U MHOrooOpaszus
KyJIbTYpHBIX pacTeHui», «llopoapl moMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudbpuauzanus», «PaboTel akagemuka
M. @. Usanosay, «lloaumnonausa», «O0beKTH OMOTEXHOJIOTNNY, «KiaeTouHbIe
KyJIbTypbl W KJIOHMpOBaHUE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GoOpM U
KyJbTYPHBIX COPTOB pacTeHuit, repoapuit «CenbCKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHblie M MpaKTHYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOJABI U JOCTHUKEHHS CEJNEKUIUH PACTEHUN M
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIHIO, IieMeHHyro  (epmy,
COPTOMCITIBITATEIbHBIM yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAS 0HOJIOT M.

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTOmOrMUECKre: MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTHYECKOUN JIETOMHUCH, TEPEeXOIHbIE (OPMEI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Hirop MaTepuKkoB u
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX METAa0OIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomonroHHas Tteopuss Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBUXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU peCypcoB, HEONpeaeIEHHAs
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Boiroruu (CTI) u e€ 0OCHOBHBIE MTOJIOKEHUS.

MuxkposBostornus. [Tonmynsiius kak eTMHUIA BUIa U SBOJIOINH.

JIBrky1ue cuibl ((aKTOphl) IBOTIOLMK BUIOB B IpUpoie. MyTalimoHHbIN
MpOIeCC M KOMOWMHATUBHAS M3MEHUYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit orO0p — Hampabisitouuii gakrtop sBosoruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6ieHHOCTh OPraHW3MOB KaK pe3yibTar 3Bostonuu. [Ipumepsi
pUCcocoOJIeHu y oprannu3MoB. ApoMopd 03kl U UaNOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepuu Buma. OcHOBHbBIE (DOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. Dopmbl  BOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEPTeHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[Ipoucxoxnenue oT HECIEeMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs paguanus.
JdeMoHcTpanum:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mroiep, A. H. Cesepiios.

Tabmumpel u cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apOobIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXEOonTepuKcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «Ilomystuum»,
«MyTarnmoHHasi U3MEHYUBOCTHY, «ApoMopd o3y, «Manoananranuny, «O0mas
nereHepauus», «JBwxkymmue cunbl 3Bomonun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJeKusa «lIprumepsl 3alUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPaBICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, koyekius «DopMbl COXpaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb anmiukanus «llepexpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduiia» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas pabota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHBIE NPEJCTABICHUS O 3apOKICHHM XU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIMS. AOMOTEHHBIM CHUHTE3 OPraHUYeCKHX BEIECTB M3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosouuu. HauvanbHble
sTanbl Ouosiornmueckoir sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP U BO3HUKHOBEHHME MPOTOKIJICTKHU. [lepBhie KIETKU U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KMUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. I[laneo3oiickas spa u e€ mnepuoaAbl: KEMOPUIMCKUH,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKH.

Me3o3o0Kckas 3pa v €€ NEPUObl: TPUACOBBIMN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MAaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBI.

XapaKTepUCTUKA KJIMMaTa U reoJIOTHYecKuX npoueccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBI€HUE, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHpa KaK OTpakeHHe 3BOIOLMU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL  4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpPEACTaBICHUA O  MPOUCXOXKICHUM  4YelioBeKa. MeToabl  U3y4YeHUs
anTpororeHe3a. (CxoacTBa U pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymume  cunbl  (dakTopsl) — aHTpomoreHeza.  HacnencTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILJIEHHUE, PEYb.

OcCHOBHbIE CTaJUM W BETBH DBOJIIOINUU YEIOBEKAa: aBCTPAJIOMUTEKH,
Uenosek yMmenbld, YenoBek NpAMOXOIAIINM, YenoBek HeaHAECPTaIbCKUU,
UYenosek pasymHbld. Haxonkn McKonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseyeckne packl. OCHOBHBIE OONBIIME pachkl: €BPOTCOUTHAS
(eBpasmiickasi), Herpo-aBCTpaJiOWJHasi (PKBATOpUAIbHAsA), MOHIOJOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCTIOCOONIEHHOCTH  MpeacTaBUTENEH



YeJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. ENMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. K. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aukHoBeHMe COIHEUHOM CHCTEMBI», «Pa3BuTune
opraHuueckoro wmwupa», «PactutenpHas kieTtka», «KuBOoTHas KJeTkay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTEéMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MMAJICOHTOJIOTUYECKUX HAXOJOK IIPEJIKOB
COBPEMEHHOT0 ueloBekay, «JlpeBuelmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUE pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  deynoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHAepTalblla, KPOMAHLOHIIA), CJICTKUA WJIU
U300pakeHUsT KaMEHHBIX OPYAUH TMEePBOOBITHOTO YeoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHMYecKas TaOnuia, KOUICKIUS «DopMel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTudeckast pabota Ne 1. «/3ydeHue ucKomaeMbIX OCTATKOB pacTCHHUI
Y KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HayYHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYKAaKOIIasi cpeaa.

OKOJOTUsl KakK Hayka. 3aJaud W pa3liesibl  JKOJOTMU. MeToasl
AKOJIOTUYECKUX HCCIEOBaHUM. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenbl oOuTaHUsT OpraHU3MOB: BOJHAs, HA3€MHO-BO3YIIIHAS, TIOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue ¢akropel. Knaccudukamus skomorndeckux (HakTOpOB:
abuotnyeckue, OMOTHYECKME W AaHTPOMOTEeHHBIC. J[elicTBHE 3KOIOTHYECKHUX
(aKTOpOB Ha OPTraHU3MBI.

AbGuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCTb.
®dotonepuoausM. I[lpucnocobiieHus OpraHU3MOB K JEHCTBHIO aOMOTHUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKUX  B3aUMOJCHCTBUIL:
KOHKYPEHIUSI, XHUITHUYEeCTBO, CcuMOMo3 wu ero d¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHUE OWOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTUKU TONyJsiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIEHHOCTb, TJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH TONYJISIUU U €€ PeryJIsius.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxemsl: kapra «lIpupoansie 30HbI 3emin», «Cpeabl OOUTaHUS
opranuzMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TONyJAiuu uHy3opun-tydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKTHYecKUue PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckue 0COOEHHOCTH pacTeHUM
U3 pPa3HbIX MECT OOUTAHUSIY.

JlaGoparopnass pabora Ne 4. «BnusHMEe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCay.

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSUMNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Cood1iecTBa M 3K0JI0rH4eCKHE CHCTEMBI.

Coo01iectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OUOIIEHO3a: BHIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienas). Bunbsli-nomunantel. CBsi3u B
OuoIIEeHO3E.

Okonoruyeckue cucteMbl (d9kocucteMbl). llonatne 00 skocucreMe u
ouoreornenoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemIECTB U TMOTOK SHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHU dKOcUCTeMBI. [TutieBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud OSKOCHCTEMBI: OuWomacca, MPOIYKIIHS.
DKOJIOTMYECKHE MUPaMUIbl: TPOAYKIIMU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYIsLU, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTeMa
XBOMHOTO WM IIMPOKOJIIMCTBEHHOIO Jieca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonorndeckoe u X0351CTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak (aktop ycroiumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Beprnanackoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHocTn Onocdepbl Kak
r00anbHON 3KOCUCTEeMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yraepoja, azora). 3o0HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEHHbIE HW3MEHEHHS B
o6uocdepe. ['ModanbHBIE IKOJIOTMYECKUE MPOOTEMBI.

Cocy1iiecTBoBaHuE MIPUPOABI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OcCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHATILHOTO YIpPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUY U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxembl: «llumessie enuy, «brUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpupoaubie coobmecTBa», «llenn mutanus», «IKOJIOrHUYECKAs] MUPAMUIA,
«buocpepa u  dyenoBek», «IKocHCTEMa  IIMPOKOJUCTBEHHOTO  Jiecay,
«JKocucTteMa XBOWHOro Jjeca», «buoreHo3 BogoéMay, «ATPOIECHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxueiiue
MCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTopel merpaganuu mouB», «llapHUKOBBIIA
ahdekry, «DakTopbl PATMOAKTUBHOTO 3arpsi3HEHHS Ouocdepnl», «OO0mas
CTpyKTypa Ouocdeps», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH ouocdepo», «KpyroBopor yriaepoaa B 6uochepe», «kKpyroBopor azora B
IPUPOIE».

Oo6opynoBanue: MoJienb-anTuIuKanusa « TunuyHeie OMOLIEHO3bI», repbapuii
«PactutensHple  cooOmiecTBa», KoJuiekumu — «buoreHos», «Bpenurenu
BRXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHU W >KMBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
onHoro Buaa, KpacHas kuura Poccuiickoii ®@eneparuu, u300pakeHUs
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYaIOIIMMHUCS MPOrpaMM CpeaHero ooOmero oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHHUS Npenmera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPEJICIICHUIO, HAIMYUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TpaaulIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHWS, TOTOBHOCTH U CIOCOOHOCTh  OOYyYaroImmuXcs
PYKOBOJCTBOBATbCS B  CBOEM  AEATENBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMs, HAJIUYME
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHuonorus» JOCTUTarTCs
B €JUHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, PUHITHIMU B OOIIIECTBE MIPABUIAMH U
HOpMaMH TIOBEJICHHSI U  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HaHUA,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHHUIO, B3aWMMHOTO YBaXKEHHUS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJHEAUIO M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO HapoJaa
Poccuiickoit @enepannu, NpUpOIE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMIHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpaBJICHUN BOCTUTATEIBHON NESITEILHOCTH, B TOM
YuCJie B YaCTH:
1) rpaaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOyYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATETbHOCTH TPHU CO3JaHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOKICHUSIMHU, KYJIbTYPHBIMHU IIECHHOCTSIMU
U COITMATILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHCHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEI0BATEIbCKUX 3a/1a4, YBaXKUTEIBHOTO
OTHOIIEHUS] K MHEHHIO OIMOHEHTOB MPH OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHWUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXeHHWI0 W 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO IMTOBEICHUS;

CIOCOOHOCTh OLICHMBAThH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O IIPUHATHS LIEHHOCTEN CEMEMHOU KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHUE JMOIIMOHAIBHOTO BO3JCHCTBUSI JKUBOW MPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KAa4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHHS KYJIbTYPHI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NMOHUMAHUE W peanu3aius 3J0pOBOTO M Oe3omacHoro oOpasza >KU3HU
(3mopoBOe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH W OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH TMpPaBWJI WHIUMBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXAIOUUX 3J0POBBI0 M KU3HU
JIIO/ICH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebeHus aJKoroJisi, HAPKOTHUKOB, KypeHHS );

6) Tpy10BOIO BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTWYECKON M COIMAJILHOHU
HaIpPaBJICHHOCTH, CIIOCOOHOCTD MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHANBHON JesATETbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIIEHNWE K TMPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLICHKM KX BO3MOXXHBIX THOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBHOT0 XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel ux
pelIeHuUs;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS MpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOICHHE TpaBUJl  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXpPAaHEHUE PaBHOBECHS B JKOCHCTEMax, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSATUE JACHCTBUM, MNPUHOCAIIUMX BpEel OKpYyXk arouen
OPUPOJHOHN Cpejie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYME Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KyJbTYpBl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHON, KOMMYHUKATUBHON U COLIMANIBHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOM HAIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE S3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHUMaHWe CcrnenuPuKU OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
IIPEICTABIICHNS 00 OKPYXAIOIEM MUPE KaK O €JUHCTBE IMPUPOABI, YEJIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yO0exXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIi COBPEMEHHOMN LMBUIM3AIUN:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIMHBI, CO3/aHNUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MPOOJIEeMbl  pPa3BUTHSA
YeJI0OBeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHYECKUX MPOOIeM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHUIO, pallOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JenaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMNXCSI TAHHBIX C LEJbI0 TOJIYYEHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIECHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO ICATEILHOCTh HHINBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K AaKTHBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ydbTaThl  OCBOSHUS ~ Y4eOHOTO  Ipeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHUS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECIUPHUKY
METOJOB TIO3HAHMS, HCIIOJNB3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIIEeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
OKCTIIEPUMEHT U JPYTUX), YHUBEpCaJIbHbIE y4eOHbIe JeHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYJSITUBHBIC), OOECIICUNBAIOIINC
dbopmupoBanue (QyHKIIHMOHATLHOW TPaMOTHOCTH M COIMAJIIbHOW KOMITCTCHIIMHU
0o0ydJaromuxcs, CHOCOOHOCTh OOYyYalOIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHE 3HAHMS W  YHHUBEPCAJbHBIC
y4eOHbIC IeWCTBYS B IO3HABATEIHLHOMN M COIMATILHOM MPAKTHKE.

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS IIPOTrPaMMBI CPEHETO OOIIeTo
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBjajieHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCcTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHHMs, Kiaccuukaiuu, o000IIEHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpeNeNATh e ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEILHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKHUE paACCYXIEHUS (MHIAYKTHUBHBIE, IEIyKTUBHBIC, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKXkKe TMPOTUBOPEYHMH Pa3HOrO pPOJa, BBHISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yIABTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTEeIbCKHE JeHCTBHUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOEKTHOMN
JESTENHbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUBI JESITEIBHOCTU IO IMOJYYEHUIO HOBOTO
3HAHWS, €r0 HMHTEPIpETAIN, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B Y4YEOHBIX
CUTYaIlUsX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaT,  HAy4YHBIA ~ THN  MBIOUICHUS,  BIAACTh  HAyYHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHSITUSIMU U METOJIAMU;

CTaBUTb U (POopMyIUpOBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTSPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHAPABICHHBIN MTOUCK MEPEeHOCa CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, IIPeIJiaraTh OPUTHHAIBHBIC MTOJIXO0/IbI U PEIICHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unopmaunmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CIIOBapsiX W CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax HaHHBIX, B WHTepHere),
aHAJIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HENIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PAa3IMYHBIE METO/IBI IIPU TIOUCKE U
orbope Ouonornyeckoi wuHPOpMaIMK, HEOOXOIAUMOW ISl  BBITOJTHEHUS
y4eOHBIX 3a]1ay;

prOOpETaTh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJIH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (GOpPMY TpPEICTaBICHHUS
Oouonornyeckoit wuHbopmanuu (cxeMbl, TpaduKu, gUATPAMMBbI, TaOIUIIBI,
PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOPMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (hOPMYIIbI, a00peBHATYpPY, HOMEHKIIATYDY,
MCIIOJI30BaTh M TPEeO0Opa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJIQJICTh ~ HAaBBIKAMHM  PACMO3HABAHWS W 3alUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH:

1) o01enme:



OCYIICCTBIISITh KOMMYHHMKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JWAJOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTH
MO3UIIUN APYTUX YIaCTHUKOB JHAIIOTA WU JUCKYCCHH ),

pacmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHWS, TMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMATYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMK CIIOCOOAMU OOIIEHUS W B3aMMOICHCTBHUS, IOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (opMyIMpoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeJIbHOCTh:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHCHUS IPYIIOBBIX dbopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH ¢ ydéToM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJICKTHBA;

NPUHAMATh IIeTM  COBMECTHOW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS MO €€ MOCTIKEHHIO: COCTaBIISTh TUIAH JEHCTBHM,
pacmpeneniaTh pojii ¢ y4éTOM MHEHUH YYacCTHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OIICHWBATh HJCH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1aleHUe YHUBEPCAJIBHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

1) camoopranuszanus:

MCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHUS MPOOJIEM U WX
pEIICHUS B )KU3HEHHBIX U YY€OHBIX CUTYAIUAX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKMX 3HAHWNA IEJIEBBIE W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICHCTBUAX U MOCTYIMKAX MO OTHOIICHUIO K KUBOU MIPUPOJIE,
CBOEMY 3/I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIMPOBATh COOCTBEHHBIE 3aJa4yMl B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIHIeHUs NOpoOJieMbl €  Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSIHHO IOBBIINIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI W apryMEHTBl IPYIHX IIPUM aHAJIU3€ PE3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M IPYIrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPUM aAHAJIU3€ PE3yJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYrOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUUecKne Juisi y4eOHOrO TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHUCTBHI MO OCBOCHHIO,
UHTEpIpETAlMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE B PEANbHBIX >XU3HECHHBIX CUTyallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
o0y4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YueOHOTO nipeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJU OUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJAE
POCCUUCKMX H 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsi pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTHYECKUX TEPMHUHOB M MOHATHM:
KU3Hb, KJIETKA, OpPraHu3M, MeTaboiau3M (0OOMEH BEIIeCTB W MPEBpaIlCHHE
SHEpPruu), TroMeocTa3 (CaMOperysslusi), YpOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HACJIEICTBEHHOCTD,
U3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JO0TMa MOJEKYJIspHON Ouonoruu), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us
POUCXOXKACHUS KyJIbTypHbIX pacteHudd H. . Bapwiiopa), omnpenensTsh
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOaMHU HAyYHOT'O MTO3HAaHUS B OMOJIOTUU: HAOI0IeHHE
Y ONMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alNs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMbIMU BEIUYMHAMU, OOBSICHEHHE MOJTyYEHHBIX
pPE3YyIABTATOB, UCIOJIB30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHWU IIOJYYEHHBIX PE3YJITATOB;

YMEHHE BBIJECIATH CYLIECTBEHHBIE NTPU3HAKNA BUPYCOB, KIIETOK ITPOKAPHOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAIICHUS YHEPTUU B KJIETKe, (DOTOCHHTE3A,
IJTACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTHIECKUX
MIPOLECCOB U SIBJICHHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUMN B OBCEIHEBHOM
KU3HU C Leiblo oOecrieyeHus Oe30MacHOCTU CBOETO 3/I0pPOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIIOJCHUSI HOPM TIpPaMOTHOTO TOBEJEHUS B
OKpY’Karolen NpupoaHoOi cpene, MOHUMaHWe HEOOXOIUMOCTH UCIIOIb30BaHUS



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTMH JJI1 paluOHAIBHOIO
PUPOIOTIONH30BAHHS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs IS MPEACKa3aHUsl HACIeIOBaHUS TIPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO COJCpPKAHMSI, BKIIOYAIONIYIO TIICEBIOHAYYHbIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccoBOW HH(MOpManud, HAYIHO-
HOMYJIIPHBIE MaTepUaibl), STUYSCKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHUCHMEHHBIE W YCTHBIC COOOIICHHS,
0o000mass OMOJIOTHYECKYr0 HH(POpMAIUI0O U3 HECKOJIbKUX HCTOYHHUKOB,
TPaMOTHO HCIIOTh30BaTh MOHSATHIHBIN anmapaTt OHOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» ¢ 11
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJid OUOJIOTHM B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
pPOCCUHCKMX ® 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(bYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAepKaHWE OMOJIOTHYECKUX TEPMHUHOB W TOHSATUMA:
BUJ, TOMYJAIMs, TEHO(POHM, DBOJIONUUS, ABIXKYIIHE CHIbl ((HaKTOPHI)
ABOJTIOIINH, MIPUCITOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
9KOJIOTHYeCcKUe (PaKTOPbI, FKOCUCTEMA, TTPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
IIETH IMATAHUS, YKOJOTHYECKas MupaMuIa, OMoreoreHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
myTei sBomonmu A. H. CeseprioBa, yuenus o o6mochepe B. 1. Bepuanackoro),
OTIpEENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOT'O MTO3HAHUS B OMOJIOTHN: HAOIIOIEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHn3alis U IPOBEICHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTa, BBIABMIKEHHE  THIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMBbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MPHU3HAKH CTPOCHUS OWOJIOTHYCCKUX
O0OBEKTOB: BWJIOB, MOMYJSAIWN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIeHO30B U HKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OpPTaHWU3MOB, JICUCTBUS DKOJOTHYECKHUX (HAaKTOPOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB M OMOTreOXMMHUYECKHUX IIUKIIOB B Onocdepe;

yYMCHHE TIPUMCHSTH TTOJYYCHHBIC 3HAHUS JUISI OOBSICHEHHS OMOJIOTHYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCEITHEBHOU
KU3HU C Leibio0 obOecriedeHrss Oe30MacHOCTH CBOETO 3/I0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJACH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBSJACHHS B
OKpYXKarolel MPUPOTHON cpejie, TOHMMaHUEe HEOOXOIMMOCTH HCITOIh30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosorun TUTST paIrMoHAIBEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHbIe OWOJOTMYECKHe 3aJadd, COCTaBISTh
CXEMBI ITePEHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

YMEHHUE BBITIOJHATH Ja0OPAaTOpHBIE M MPAKTHUECKHE padOThI, COOIOIATh
paBuia Ipu pabore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WHGPOPMAIUIO
OHMOJIOTMUYECKOTO COJICPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeICTBAa MaccoBOW HH(MOpMANWW, HAYJHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBaTh TJOOAIBHBIE JKOJIOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mas OMOJOTHYECKYr0 HWH(POpMAIUi0 M3 HECKOIBKHMX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne n/m P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBple crcTeMBI M MX OpraHu3aLus 1
https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
MBHEACATCEILHOCT KICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U MN3MEHUYMBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
b K
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 nommorexa O
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUYECKAE CHCTEMBI 9 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne n/m Tema ypoka DJIeKTPOHHBbIE
KoanuectBo III/I(prBI)Ie
1acoB o0pa3oBartejibHbIE
pecypcbl
bubmmoreka [{OK
https://m.edsoo.ru/86
1 Bbuonorus B cucreMe Hayk 1 3e6122
https://m.edsoo.ru/86
3e632a
Mertomp! mo3HaHus )kuBOM pupoiel. [IpakTrdeckas padora Ne 1 bubmmoreka IJOK
2 «/Mcnonp30BaHNE PA3IMYHBIX METOJIOB TIPH U3yYEHUN OHMOJIOTHUECKHUX 1 https://m.edsoo.ru/86
00BEKTOBY 3e6122
bu6mmoreka [IOK
3 buonoruueckue cuctemsl, MPOLECCHl U UX U3YUEHHE 1 https://m.edsoo.ru/86
3e6564
bu6mmoreka [JOK
4 XUMHUYECKUHN COCTaB KIETKU. Boja 1 MUHEpaJIbHBIE COJIU 1 https://m.edso0o.ru/86
3e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edsoo.ru/86
3e6b72
depMeHTHI — Ouonoruyeckue karanuzaropsl. Jlaboparopnas padota Ne bubmuoreka IIOK
6 1 «3yueHune KaTaTuTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha IpUMeEpe 1 https://m.edsoo.ru/86

aMHJIa3bl HJIN KaTaJ'Ia3I>I)»

3e6b72




bubnuoreka [IOK

7 Yraesopl. JInnuasl https://m.edsoo.ru/86
3e6870
bu6mmoreka [{OK

8 Hyxneunosbie kucnotsl. AT® https://m.edso0.ru/86
3e6dSc
bubmmoreka [{OK

9 Hctopus u metoasl n3ydeHus kieTku. Knerounas teopus https://m.edsoo.ru/86
3e6e88

10 Knerka kak nenocrtHas )kuBasi cucTeMa
bu6moreka [IOK

Crpoenue sykaprotuyeckoil kinetku. Jlaboparopnas padota Ne 2 https://m.edsoo.ru/86

11 «M3yueHne cTpoeHUsl KJIETOK pacTEeHUi, )KUBOTHBIX, TPUOOB U OakTepuit 3e6ff0

OJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPONpPENApaTax U UX OMUCAHUEN https://m.edsoo.ru/86
3e716¢
bu6mmoreka [IOK

12 OOMeH BellecTB WX MeTaboIu3M https://m.edsoo.ru/86
3e766¢
bu6mmoreka [JOK

13 dotocuHTe3. XEMOCHHTES https://m.eds00.ru/86
3e7c98
bubnuoreka [JOK

14 DHepreTudeckuii o0OMeH https://m.edsoo.ru/86
3e7aae

Kuznennslit nuki knetku. Jlenenne kietku. Mutos. Jlabopatophas bubanoreka IIOK

15 pabota Ne 3 «HabmrogeHre MUTO3a B KJIETKaX KOHYMKA KOPEIITKa JTyKa https://m.edsoo.ru/86

Ha F'OTOBBIX MUKpPOIIpenapaTax»» 3e7dc4
16 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a bubnuoreka [JOK




https://m.edsoo.ru/86
3e796¢e

17

Tpancnsus — OnocuHTe3 OenKa

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e796¢e

18

Heknerounsie popmbl :kU3HH — BUPYCHI

bubmmoreka [{OK
https://m.edsoo.ru/86
3e7540

19

DopMBbI pa3MHOKEHUSI OPTaHU3MOB

bubmmoreka [{OK
https://m.edsoo.ru/86
3e81b6
https://m.edsoo.ru/86
3e831e

20

Metios

bu6moreka [IOK
https://m.edsoo0.ru/86
3e7f4a

21

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. OTUIO0TBOPEHHUE.
JlaGopaTtopHnas pabota Ne 4 «3ydeHue CTpOCHHS MOJIOBBIX KIETOK Ha
TrOTOBBIX MUKpOIIpenapaTax»

bu6moreka [IOK
https://m.edsoo.ru/86
3e81b6

22

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHUE OPraHU3MOB

bu6mmoreka [JOK
https://m.edso0.ru/86
3e8436

23

I'eneTuxa — HayKa 0 HAaCJICACTBECHHOCTHU U UBMCHYNBOCTHU

bubmuoreka [{OK
https://m.edso0.ru/86
3e8612

24

3aKOHOMepHOCTI/I HacCJICAOBaHUA ITPU3HAKOB. MOHOFI/I6pI/I}1HOG
CKpCUINMBAHHUC

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8878




JuruOpuiHoe CKperrBaHue. 3aKOH HE3aBUCHMOTO HACIICOBAHUS

bubnuoreka [IOK

25 1pU3HAKOB https://m.edsoo.ru/86
3e89a4
CuermieHHO€ Hacaea0BaHue Mpu3HakoB. JlabopaTopHas padora Ne 5 bub6mmoreka [IOK
26 «3yueHue pe3ysnbTaToB MOHOTHOPUIHOTO U JUTHOPUTHOTO https://m.edso0.ru/86
CKpENIUBaHU Y AP030(PHUIIBI HAa TOTOBBIX MUKPOIIPETIapaTax» 3e8c60
bubmmoreka [{OK
27 I'eneruka nona. HacnenoBanue npu3HAKoB, CIETUICHHBIX € MOJIOM https://m.edsoo.ru/86
3e8c60
N3menunBocTh. HenacnencrsenHas n3aMeHUMBOCTh. JlabopaTopHas bu6muorexa IIOK
28 pabota Ne 6. M3yuenne MoauUKAITMOHHOW N3MEHYUBOCTH, TIOCTPOCHUE https://m.eds00.ru/86
BapHaIMOHHOIO Ps/ia U BApUALMOHHOU KPUBOM» 3e8efe
HacnencrBennas nsmenunBocth. JlaboparopHas pabota Ne 7. «AHanu3 bubmorexa [IOK
29 . https://m.edsoo.ru/86
MyTaIui y 1po30(uiIbl Ha TOTOBBIX MUKPOTIpErapaTax» 3e8efe
bu6moreka [IOK
30 I'enetuka yenoBeka https://m.edsoo.ru/86
3e8d78
31 PeseprubIit ypok. O6006meHue no teMe «HacinencTBeHHOCTh U
M3MEHYUBOCTh OPraHU3MOBY
bubnuoreka [JOK
32 Cenekuus Kak HayKa ¥ IIpoLecc https://m.edsoo.ru/86
3e9214
bubnuoreka [JOK
33 MeTo1bl ¥ JOCTUKEHHUS CENIEKIIMU PACTEHUN U )KUBOTHBIX https://m.edsoo0.ru/86
3e9214
34 buoTexHonorus kak oTpaciab MpoOU3BOACTBA bubnmoreka [JOK




https://m.edsoo.ru/86
3e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

Ne n/m Tema ypoka DJIeKTPOHHBbIE
nugposbie
Koun4yecTBo yacos 00pa3oBaTebHbIe
pecypchl
! DBOJIIOIHS U METOJIbI €€ U3yUCHUs 1 bubmorexa HOK
https://m.edsoo.ru/863
ea20e
bu6moreka [IOK
2 Hcrtopus pazsutus npeactaBieHuii 00 dBOTIONNN 1 https://m.edsoo.ru/863
€9570
bu6moreka [IOK
3 MuKpOo3BOTIOIHUS 1 https://m.eds00.ru/863
ecle
[Tonmynsiuus Kak aneMEeHTapHas €AUHULIA BUJA U SBOJIIOIUH. bu6mmoreka [IOK
4 JlabopaTtopnas pabora Ne 1 «CpaBHEHHE BUOB TI0 1 https://m.eds00.ru/863
MOP}OIOTHIECKOMY KPUTEPHIO» €99¢c6
bu6mmoreka [JOK
5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOPHI) BOJIIOIIUN 1 https://m.edsoo.ru/863
¢9dad
bubnuoreka [JOK
6 EcrectBenHbIil 0TOOP ¥ €10 HOPMBI 1 https://m.eds00.ru/863
€9ed0
Pe3ynbTathl 3BOTIONUHI: IPUCTIOCOOIEHHOCTh OPTaHU3MOB U Bbubnuorexa IIOK
7 BHU000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue 1 https://m.edsoo.ru/863
MPUCTIOCOOIEHHOCTH OpraHru3Ma U €€ OTHOCUTETILHOTO XapaKTepay e9fde




bubnuoreka [IOK

8 Hanpasnenust u myt MakpO3BOJIIOLUN https://m.edsoo.ru/863
ecle
9 HeobOpaTumocTs 3BOITIONINAN
10 Wcropus xu3Hu Ha 3emiie U METObI €€ U3yUEHUS
bubmmoreka [{OK
11 ['unoTe3b! MpOUCXOXKACHUS )KU3HU Ha 3eMie https://m.edsoo.ru/863
caSa6
bu6moreka [IOK
12 PazButne xu3HM Ha 3eMiie IO 3paM U TIEpHoIaM https://m.edsoo.ru/863
cabbe
OCHOBHBIE ATAIbI BOJIOIUNA PACTUTEIHHOTO U dKUBOTHOTO MHUpA. bu6moreka [IOK
13 [IpakTuueckas padota Ne 1 «/3yueHne HCKOTIa€MBIX OCTATKOB https://m.edsoo.ru/863
pacTeHUH U KUBOTHBIX B KOJUTEKIUSIX)» ea8bc
bu6moreka [IOK
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro Mupa https://m.edsoo.ru/863
ca48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863
eac2c
bubnuoreka [JOK
16 JBuxymue cuibl ((hakTopbl) aHTPOIIOTeHe3a https://m.edsoo.ru/863
cad44
17 OCHOBHBIE CTaJNH 3BOJIIOLIMH YEIOBEKA
bu6mmoreka [JOK
18 Yenoseueckue pacel M IPUPOIHBIE aJANITALIMN YEIOBEKA https://m.edsoo.ru/863

eaea?




PezepBHblit ypok. O0o0mIeHre 10 TeMe «BO3HUKHOBEHUE U Pa3BUTHE

19
KU3HU Ha 3eMIie»
20 DKoJorus Kak HayKa
bu6mmoreka [{OK
21 Cpenpl 0OMTaHHS U SKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863
eafec
Abuotuyeckue dakropsl. Jlaboparopnas padota Ne 3.
. bubnuotexa [JOK
«Mopdomnoruyeckrie 0COOEHHOCTU PACTEHUHN U3 Pa3HBIX MECT
22 https://m.eds00.ru/863
obutanusy. JlabopatopHas padota Ne 4. «BiausiHue cBeta Ha pocT U eb10e
pPa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotnueckue dakTopsl https://m.edsoo.ru/863
eb348
24 DKOJIOTHYECKHE XapaKTepUCTUKH nomnyisuuu. [Ipaktnyeckas pabora
No 2 «IToacu€T MIOTHOCTH MOMYJISIUANA pa3HbIX BUIOB PACTCHHIN
bu6moreka [IOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 https://m.eds00.ru/863
eb46a
bu6mmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) https://m.edsoo.ru/863
eb46a
bubmuoreka [JOK
OcHoBHBIE TTOKA3aTeNIN IKOCUCTEMBI. JKOJIOTHUECKUE TUPAMU/IBL.
27 ¥ https://m.edsoo.ru/863
CaoiicTtBa 3xocucteM. Cykueccus
eb5fa
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanbHas sxocucTeMa 3eMiu bubnmoreka [JOK




https://m.edsoo0.ru/863
ebb5e

bu6mmoreka [IOK

31 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOCHEphI 1 https://m.eds00.ru/863
ebd16

32 UYenoseuecTBo B Onocdepe 3emiu 1
bubmmoreka [{OK

33 CocytiecTBoBaHUE TIPUPOIBI U YEIIOBEUECTBA 1 https://m.eds00.ru/863
ebale

34 PesepBHbiit ypok. O600meHre TeMbl «Co0o0I11ecTBa U IKOJIOTUYECKUE 1

CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

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

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHUpPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAapTHHBI MHUPAa M HAyYHOTO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUMCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTHH; (PYHKIHOHAIBHOW IPAMOTHOCTH

YCIIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aj1a4d

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKUX TEPMUHOB U
TOHSATHN: KU3HB, KJIETKA, OPTaHU3M; MeTa00JIn3M (OOMEH BEIIECTB
Y TIPEBPAIEHNE YHEPTHH ), TOMEOCTa3 (CaMOPETYISINs), ypOBHEBAs
OpraHu3anus KHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHNE
(penponykumsi), HACJIECICTBEHHOCTb, HW3MEHYMBOCTh, pOCT |

pa3BUTHE

YMeHne  u3naraTh ~ OMOJIOTHUECKHE  TEOpUH  (KJIETOYHas,
XpOMOCOMHas1, MyTarmoHHas), 3akoHsl (I'. Mennens, T. MopraHna,
H.W. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazusi U
MPOUCXOXKACHHUST  KyJIbTypHbIX pacteHudd H.M.  BaBwmiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaJ€Tb MCTOAAMH HAYYHOI'O IIO3HAHHS B OHOJIOrur
(Ha6J'IIOI[eHI/Ie " OIIMCAaHUC KMBLIX CUCTEM, IIPOLIECCCOB U ﬂBHCHHﬁ;
OopraHusanvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCINYHMHaAMH, 00BsICHEHHE IMNOJTYYCHHBIX
pPEe3yIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ n
3dKOHOB; YMCHHC JCJIaTb BbIBOJAblI HAa OCHOBAHHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC TIPU3HAKNW BUPYCOB, KIICTOK
IIPOKapuoOT H JOYKApUOT, OAHOKIIECTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOCHHOCTHU mponucccoB oOMeHa BCIICCTB H

IpeBpaliCHusd SHCPTUU B KIICTKE, (I)OTOCI/IHTGSa, MMIaCTUYCCKOTO U




SHEPreTUYEeCKOr0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OHHOI[OTBOpeHI/IH, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJILHOFO paSBI/ITI/ISI

opraHu3Ma (OHTOI'€HE3)

YMeHHe TPUMEHATHh TIOJIyYCHHBIC 3HaHUS Ui OOBSICHEHUS
OMOJIOTMUECKUX  TPOLIECCOB U SIBICHUW, JUI  TPUHITHS
MPAKTUYECKUX PEIICHU B TMOBCEIHEBHOM JKU3HU B ILENAX
obecrieueHnss 0€30MACHOCTH CBOETO  370POBBS U 3JIOPOBBS
OKPYXKAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM IPaMOTHOTO TTOBE/ICHUSI B
OKpYXalollled MPUPOIAHOU cpene; MOHUMaHHE HEOOXOIUMOCTH
WCTIONb30BAHUSI  JIOCTHDKEHMM ~ COBPEMEHHOW  OWoJIoTMH U

OMOTEXHOJOT U JUIsl pallMOHAIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIe TeHETUYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpEIIMBaHUE, CIIEIUICHHOE  HacleJ0BaHuE;
COCTaBJSITh  CXEMBl ~ MOHOTHOPHIHOTO  CKpEIIWBAaHHS IS

IpeaACKasaHus HACJICAOBAaHUSA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U TpakTUYeckue padoThl,
cobOmoaTe TpaBuia Mpu paboTe ¢ ydyeOHBIM U J1abOpaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHYECKH  OLIEHMBAaTh M HHTEPIPETHPOBATH
HHPOpMAIIUIO  OMOJIOTHYECKOTO  COJIEp)KaHWs, BKIIOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HCcTOYHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); ATHYECKUE aCIeKThI
COBPEMEHHBIX  HCCIEIOBaHUW B  OHOJOTHH,  MEIUIIMHE,

OMOTEXHOIOT MU
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YMmeHue co3naBaTh COOCTBEHHBIC IUCHbMEHHBICE U YCTHBIC
coobmieHus, 0000mas OHOJIOTHYECKyl0  HUHGOpPMALUIO U3
HECKOJIBKMX HCTOYHHKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrapar OouoJoruu

11 KIIJACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

C(I)OpMI/IpOBaHHOCTB 3HaHHUI O MECTEe U poJin OMOJIOTUU B CHUCTEME




HAyYHOTO 3HAHHUA €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHBI MHUpPA U HAYy4HOTO
MHUPOBO33PEHHUS; O BKIJIAJE POCCHUCKHX M 3apyOe)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH; (PYHKIIMOHATBHON TPaMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3aJ1a4

YMeHHne pacKpblBaTh COJAEpKaHUE OMOJIOTMYECKHX TEPMUHOB M
NOHATHI: BUJI, TIOMYJISIINS, TEHO(POH/I, SBOJIIOIHS, TBIKYILIUE CHIIBI
(bakTOpel)  SBOJIOLMH,  MPUCHOCOOJCHHOCTh  OPraHU3MOB,
BUJI000pa30BaHKUE,  OSKOJOTMYECKHE  (AKTOpBl,  SKOCUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBHI,  pPEAYIEHThI, IeNu  NUTaHu,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHnue uznarate OMOJIOTHYECKHE TEOpUH (IBOJIIOLMOHHAS TEOPHUS
Y. JapBuHa, CHHTETHYECKass TEOpUsl OHBOJIIOLMHU), 3aKOHBI H
3aKOHOMEPHOCTH  (3apoxpimieBoro  cxoacta  K.M. bapa,
YepelOBAaHMS IJIABHBIX HAIlpaBiIeHUW M myTed sBosronuu A.H.
CeseprioBa, yuenust o 6uochepe B.M. Bepnanackoro), onpenensirsb

T'paHUIbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHHne BIaJeTh METOJaMH HAyYHOTO IIO3HAHUS B OHOJIOTHH
(HaOMrOIeHNE M OTIMCAHUE YKUBBIX CHUCTEM, MPOIIECCOB U SIBJICHHIA;
OpraHu3amsi ¢ TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHUE  THIOTE3bI, BBIABICHHE 3aBUCUMOCTH  MEXIY
HCCIICTyEMbIMU BEJIUYHMHAMH, 00BsICHEHHE MOJTY9CHHBIX
pe3ylnbTaTOB, WCIIOJB30BAHHBIX HAYYHBIX IIOHATHHA, TEOPUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI Ha OCHOBAHHH IOJTYYCHHBIX

pe3ynbTaToOB)

VYmenune BBIACIIATD CYIICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTHYECKUX OOBEKTOB: BHIOB, HOHYHHHHﬁ, IpOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, 6I/IOFGOHGH030B n 3KOCHCTEM,
0COOEHHOCTHU IIpoueccoB HaCHeHCTBeHHOﬁ NU3MCHYHNBOCTHU,
CCTCCTBCHHOI'O 0T60pa, an[006pa3013aHH;1, HpI/ICHOCO6J'IeHHOCTI/I
OpraHnu3MoOB, JIENCTBUSA SKOJIOTHYSCKUX Q)aKTOpOB Ha OpPraHU3MBbI,
IIepeHocCa  BCIICCTB u INOTOKa JSHCPrun B OKOCHCTEMaAX,
AHTPOIIOTCHHBIX H3MEHEHHI B SJKOCHCTEMaX CBOEM MCCTHOCTH,

KpYroBopoTa BCIIECCTB U OMOreOXUMHUECKUX IMUKJIOB B 61/100(1)epe

YMmenue INPUMCHATb IIOJYYCHHBIC 3HAHUA  JIA 0OBsICHEHHS

OMOJIOTHYECKUX mpoueccoB u HBHCHHﬁ, JJIA IMPUHATHA




NIPAaKTUYECKUX PEIICHUM B IIOBCEJHEBHOM JKM3HH B LEIAX
obecrieyeHnss 0GE30MAaCHOCTH CBOETO 3JI0POBbSI M 3JI0POBBS
OKPYXKAIOIIUX JIFOJIeH, COOII0IEHUS] HOPM I'PaMOTHOTO MTOBE/ICHUS B
OKpYXalollled MPUPOJHON cpele; MOHUMaHWE HEOOXOAUMOCTH
UCIIOJIb30BAaHUSl  JIOCTIDKEHUH  COBPEMEHHOM  OHOJIOTMH IS

palOHaJIbHOI'O NPUPOAOIIOJIB30BaAHUS

YMeHue  pemarb  3J€MEHTapHble  OHOJIOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBI MEPEHOCA BEUIECTB W SHEPTHHU B IKOCUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINONHATH J1a0OpaTOpHBIE W TPAKTUYECKHE paboThl,
coOnroaaTh mpaBuiia NMpu padboTe ¢ y4eOHBIM M JaOOPATOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHMYECKHM  OLIEHMBAaTh M HMHTEPIPETHPOBATH
nHpopmanuio  OMOJIOTUYECKOTO  COJEpXaHHUS, BKIIOYAIOLIYIO
NICEBJIOHAYYHblE€ 3HAHMUS M3 pa3IMuHbIX HcTouHHKOB (CMU,
Hay4yHO-TIOMYJISIPHBIE MaTepualbl); paccMaTpuBaTh TIl0OaIbHBIE
9KOJIOTUYECKHE TIPOOIEeMBl COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO ITO3HUIINIO
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YMmenue co3naBaTh COOCTBEHHBIC IUCBbMEHHBICE U YCTHBIC
cooOmieHus, o0000mas  Ouojoruyeckyro uHopManmuo U3
HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSTHHHBIN

alrrapar OouoJIoruu




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — nHayka o xuBoi mnpupoze. Ponb Ouosiornu B (opMupoBaHuUn

COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYECKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOW PUPOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, OIKMCaHUE,
U3MEpeHne, KiaccupuKalys, MOIECIUpOBaHME, CTaTUCTHUYECKas oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHu3anusa

2.1

XKusble cucremsl (OMocHCTEMBI) Kak MpeaMeT u3yueHus: 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJICKYJISIPHO-TCHETHIECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPO3JeMeHThl. Bojma w MuHepanpHble BemiecTBa. {DYHKIMM BOJBI U

MHUHEPAJIBbHBIX BEIICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

Benku. CoctaB U cTpocHHE OCJIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OCIIKOB.
HesamenuMple ¥ 3aMEHHMMBbIE AMHHOKHCIOTHL. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYPBI OCITKOBOM MOJICKYIIBI (TIEpBHYHAS, BTOPHYHAS, TPETUYHAS
W 4eTBEPTHYHAS CTPYKTypa). XUMUYECKUE CBOWCTBA OeIKoB. brosiornueckue
GbyHKIMH OENKOB.

depmeHThI — OroJlornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKkTUBHBIN
ueHTp, cyoctpatHas cneuuduuHocTb. Kodepmentsl. Butamunsl. OTnnyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB
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VYraeBonpl: MoOHOcaxapuabl  (TJIroKo3a, pubo3a U J1€30KCHpH0O03a),
aMcaxapuibpl (caxapo3a, JIaKTo3a) M IoJucaxapuibl (Kpaxmai, TJIMKOTEH,
LeJr103a). buonorndeckue GyHKIMK YTiIeBOIOB.

Jiunuasl:  TpUrIMUEpHIbl, crepounbl, ¢ochonunuasl. 'mapodunbHo-

ruspooOHbie cBoiicTBa. buonoruueckue ¢ynkuuu nunuaoB. CpaBHEHHE




YrJjicBO10B, OCJIKOB H JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU
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Hykneunosele xucnorsl: JHK wu PHK. Hyxneoruasr — MOHOMEpHI
HYKJIEMHOBBIX KuCIOT. Ctpoenune u ¢pynkiun JIHK. Crpoenue n dyHkumm
PHK. AT®: cTtpoenue u pyHKIMH

3.5

Hwuronorusa — Hayka o kietke. Knetounas Teopust. MeToapl U3ydeHUs KIETOK

3.6

Knerka xak nenoctHas xuBas cuctema. OOIMe Npu3Haky KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mosekyisl JIHK kak renermueckuil anmapatr, cucrema

cUHTEe3a OeJIKa

3.7

Tunel kineTrok: sykapuoTHUeckas U mpokapuotuueckas. OcoOEeHHOCTH
CTpOEHHUSl IpoKapuoThyeckoil kieTku. Kierounas creHka Oaktepuil.
CrpoeHue sykapuoTHueckod KiaeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M I'pUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX
¢byukimu. [InazmaTuueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. [uTtonnasma
u e€ opraoupl. OqHOMEMOpPaHHBIE OPTaHOM Bl KJIETKHU: SHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OPraHOUIBI
KJIETKU: MUTOXOHJIpUH, TuIacTUAbL. [IponcxokieHrne MUTOXOHIPUN U TUTaCTH/I.
Buapr mnactua. HememOpaHHbIe OpraHOUWIbI KJIETKH: pUOOCOMBI, KIE€TOUHBIH

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUI0B KIETKU. BritoueHus

3.9

SAnpo — perymsTopHbIi 1eHTp KieTku. CTpoeHue siapa: suepHas 000JouKa,

KapuoIiuiasma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KJIICTKHU

4.1

OOMeH BelecTB, WM METa00IM3M. ACCUMUIIALINA (TJTACTUYSCKUNA OOMEH) U
JTMCCUMWIALUS (SHEPreTHYECKHA 0OMEH) — JIBE€ CTOPOHBI €HOTO IIpoIiecca
Metabonmu3Ma. Tumbl oOMEHa BelIeCTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponp ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALEHUH SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas u TemHOBas (a3pl  Qorocunre3a. Peakuun
¢doTtocunTeza. DPpheKTUBHOCTh (oToCHMHTE3a. 3HadeHHe (OTOCUHTE3a JUIf
KU3HU Ha 3emie. BrusHue ycrmoBuilt cpeabl Ha (OTOCHHTE3 U CIOCOOBI
TOBBIIIEHUS €r0 MPOJAYKTUBHOCTU Y KYIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUCHHE XEMOCUHTe3a s

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKI/Iﬁ OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJICICHHUC H

AKKYMYJIMPOBAHUEC OHCPIruM B KIICTKE. OTalbl OHEPTCTUYCCKOTO oOMeHa.




I'mukonus. BpO)KCHI/IC " €ro BUIbI. KI/ICJIOpOI[HOG OKHCJICHHUC, UJIN KJICTOYHOC

npixanue. DPPeKTHBHOCT SHEPTETUIECKOT0 0OMEHa

4.4

Peakium  marpuuHoro cuHTe3a. ['eHermueckas wunHpopmamms u JIHK.
Peanuzanus renernueckoid nHpopmanuu B KieTke. [ eHETHUECKUil KOJI U €ro
corictBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmanms —
ouocunre3 Oenka. KomupoBanne aMmuHoOKucnoT. Ponbs pubocom B OGnocuHTe3e

Oenka

4.5

Heknerounsie Gopmbl ku3Hu — Bupycsl. Mcropust oTkpsiTus Bupycosn (J.U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEIESATEIIbHOCTH BHPYCOB.
bakrepnodaru. bonesnn pacreHuid, KUBOTHBIX M YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynHozeduumra yenoBeka (BHUY) — Bo3Oynutens
CIT1/a. [TpodunakTruka pacnpoCTpaHEHHs] BUPYCHBIX 3a00J1€BaHMIA

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mmkm, WM SKM3HEHHBIM IMKI KICTKW. MHTepdaza u MHTO3.
[Ipoueccel, npotekatomue B uHTepdaze. Pemnnkanus — peakiyus MaTpUIHOTO
cunte3a JJHK. Crpoenmne xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIL.
JIunIouIHBIH W TaIIOWJAHBIA ~ XpPOMOCOMHBIE HA0OpBIL.  XpOMAaTHJIBI.
[uronornyeckne OCHOBBI Pa3MHOXKEHUS M WHIMBUAYAIBHOTO PpPa3BUTHUSA
OpPraHU3MOB.

Henenue kierkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasauye Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a
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(DOPMBI PAa3MHOKCHHUA OPTraHU3MOB! OecIoJioe U IMOJIOBOE. BI/II[BI 0ecIoJIoro
Pa3SMHOXCHUA: ACICHUC HAABOC, IMOYKOBAHUC OAHO- W MHOI'OKJIICTOYHBIX,
cnopoo6pa30BaHHe, BE€IreTaTuBHOC Pa3MHOKCHHUC. HCKYCCTBCHHOC

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECITOJI0TO0.
Meiio3. Craguu meiosza. IIporieccel, mpoucxondiine Ha CTaausx Meiosa.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbICi U

3HaAUCHUE Meiio3a
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'ameroreHes — mpomecc OOpa30BaHUs TIIOJIOBBIX KJIETOK Yy JKHBOTHBIX.
[TonoBele xkene3pl: CeMEHHWKH M sMYHUKU. OOpa3oBaHWE U Pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIIepMaTo30M/, SHIEKIeTKa) — CliepMaToreHe3 H
ooreHed. (OCOOCHHOCTM CTPOCHHUS SHLEKIETOK U  CIEePMAaTO30UMIOB.

Onnonoreopenue. IlapreHorenes

5.5

NunuBuayanbHoe  pa3BuUTHE (OHTOT€HE3). OMOpPHOHAILHOE  Pa3BUTHE

(oMOpuorene3). Ortanbl AMOPUOHAIBHOIO PAa3BUTHUA y [O3BOHOYHBIX




KUBOTHBIX: JpOOJIeHHe, TacTpyisius, opraHorenes. I[loctamOproHaibHOE
pa3ButHe. TuObl MOCTAIMOPHOHANBHOTO PA3BUTHS: MPSIMOE, HEMPSIMOe
(mmunHouHOE). BrnmsiHMEe cpeapl Ha pa3BUTHE OPraHU3MoOB; (HAKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHs: CTPOEHHUE

CCMCHHU, CTaJUN PASBUTHUA

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum renHetuku. Mceropus pasBUTHS TE€HETHKM. Bxian
pOCCUMCKMX M 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETUKH. MeToabl
FeHeTUKH  (TUOpUIIOJIOTUYECKUH,  LIUTON€HETUYECKUH,  MOJIEKYIISIPHO-
reHernyeckuil). OCHOBHBIE  TIeHeTHYeckHe MOHATHS. ['eHeTmyeckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs MPU3HAKOB, ycTaHOBJICHHBIE I'. Menaenem.
MonorulOpuaHOe CKpenMBaHue. 3aKOH eIuHOooOpa3usi THOPHIOB IMEPBOTO
nokojeHus. [IpaBwio MOMUHUpOBaHHWS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpeniuBaHue. 3aKOH  HE3aBHCHMOIO  HAcJIeJJOBaHUS
npu3HakoB. LlUToreHeTnyeckue OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.
AHanu3upyloliee — CKpemuBaHue.  Vcmomb3oBaHuMe — aHANIM3HUPYIOLIETO

CKpCUIMBAaHUA IJId ONIPEACIICHUA IT'CHOTUIIA ocobu

6.3

CueruieHHOe  HacienoBaHWe Tmpu3HakoB. PaGora T. Moprana mo
CIEIUICHHOMY HAacleJOBaHUIO TeHOB. HapymieHue clemieHus TeHOB B
pe3ynbTaTe KpPOCCHHrOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnyeckue KapThI.

I'eneTnka mona. XpoMOCOMHOE OMpE/EIeHHE ToJla. AYyTOCOMBI U IOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHble U rereporaMeTHble opranu3mbel. HacimenoBanue

IIPpU3HAKOB, CHCIINICHHBIX C IIOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS 1 HACIEACTBEHHA.
Pones cpenpl B HEHACNIENCTBEHHOM HW3MEHUMBOCTH. XapaKTEPUCTHKA
MOIM(DUKAITMOHHOW W3MEHUYMBOCTU. BapWalMoHHBIA psJi M BapUallMOHHAsS
kpuBasi. Hopma peakuum npusnaka. KonudyecTBeHHblE M KaueCTBEHHBIE
Mpu3HakKu U uUxX Hopma peaknuu. CBoiicTBa  MOIAU(PHUKAITMOHHOMN

N3MCHYMUBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKAs, H3MEHYMBOCTHL. KOMOMHATHBHAaA
W3MEHUMBOCTh. Meio3 U TOJOBOM NpOIeCC — OCHOBA KOMOMHATHBHOMN

N3MCHYNUBOCTH. MyTaI_II/IOHHa}I HN3MCHYHUBOCTD. K.]'IaCCI/I(bI/IKaI_[I/Iﬂ MyTaHHﬁI




TE€HHBIE XPOMOCOMHBIE, TI'€HOMHbIE. Yacrora ¥ INPUYUHBI MyTalUH.
MyrareHusle (GakTopbl. 3aKOH TOMOJOTHYECKHX PsI0B B HACJIEICTBEHHOM

n3smenuuBocty H.M. BaBuiosa

6.6

I'enetuka uenmoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJIbI TEHETHUKU
4eJI0BEeKA: TCHCAIOTUYCCKHI, OJIM3HELIOBBIH, LIUTOTCHETHICCKUIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-reHeTuuecKkuil. CoBpeMEHHOE OIpe/eeHHe
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIC
¢ momotpio [1I1P-ananu3a. HacineacTBenHbie 3a001eBaHUS YeI0BEKa: TeHHBIS
O0one3Hu, OOJE3HM  C  HACIEJACTBEHHOH  IpPEeApacroiOKEHHOCTHIO,
XpoMOcOMHBIE  Ooye3Hn. (CoMaTrhyeckue W TEeHEpaTUBHBIE MYyTalluH.
[Ipunnumer 370poBOro 00pas3a >KWU3HHU, UATHOCTHKH, NPOMUIAKTUKU U
JICYEHUS TEHETHYECKUX OoJe3Heil. Menuko-reHeTnIecKoe
KOHCYJIbTHPOBaHHUE. 3HAUYCHNE MEIUIIMHCKON T€HETHKU B TIPEIOTBPAIICHUH U

JICUCHUH T€HETHYECKUX 3a00JIEBaHUI YeJIoBEKa

Cenekmust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexusi Kak Hayka M IMpoLecc. 3apOXKICHHUE CENEeKIUH U JTOMECTHKAIIHS.
VYuyenne H.M. BaBunoBa o 1eHTpax NPOUCXOXKIEHUS W MHOTo00pa3us
KYIbTYpPHBIX pacTeHHidl. LIeHTpbl MPOUCXOXKIACHUS TOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeIeKIUU. MacCOBBI M MHIAUBUAYATHHBI OTOOPHI B
CEJIEKIIMM PAaCTeHUH U KUBOTHBIX. OlEHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpentuBanue — MHOpuAMHT. Yncras nuHUsA. CKpenMBaHUE YUCTHIX JIMHUM.
I'erepo3uc, wmm ruOpugHas cwna. HepoacTBeHHOE CKpeliuBaHue —
ayropuauar. OtnanéHHas ruOpuan3anus u e€ ycrexu. VICKycCTBEHHBIH
MyTareHe3 W IOJYYCHHUE MOJUIIONI0B. JIOCTHKEHHS CENeKIIMU pPaCTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kak oTpacib MPOU3BOACTBA. |'eHHAas WHXKEHEpHs. ITaIbl
co3nganust pekomOunantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
umxeHepusa. Kietounsle KynbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHUE
pactenuii. KiioHMpoBaHHE BBICOKOTIPOAYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKUE U dTHUecKue mpodneMbl. MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHru3MbI
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HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

DBOJIFOIIMOHHAS OUOJIOrUs

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 9SBOMIONMHU. [la€OHTONOTHYECKHE:  TOCIEI0BATEIBHOCTh
II0ABJICHUA BHUJIOB B MMaJICOHTOIOTHYESCKOM JICTOIIUCH, TICPECXOJHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBo u paznuuue ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M Pa3IHuusi SMOPHOHOB pPa3HbBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/Ie: T'OMOJIOTHYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'ICKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHU3MOB HAaACJICACTBEHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX MyTell y BCeX OPraHu3MOB

1.2

OpomononHass Tteopusa Y. [apBunHa. Ilpeanochulku  BO3HUKHOBEHHS
TapBUHU3MA. [[BIKyIMe CHIIBI DBOJIIONUHU BHAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXE€HHE  TpPU  OTPAHUYEHHOCTH  PECYpCOB,  HeompeAesEHHas

M3MEHUYUBOCTb, 00ph0a 3a CylleCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus HBoyoiu (CTD) W OCHOBHBIE €€ TMOJIOXKEHUS.

MuxkposBomtonus. [Tomynsnus Kak eTuHAIIA BUAA U SBOJIOINAN

1.4

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpUpoJe. MyTanrOHHBINA
npouecc 1 KOMOWHAaTUBHAsA U3MEHUYUBOCTh. [1omyIsIIMOHHbBIE BOJIHBI U Apeiid
reHoB. Mzonsmusa w wmurpamus. EcrecTBeHHBIM OTOOp — HampaBIIsSIONIUI
(akrop 3Bororu. OpMbI €CTECTBEHHOTO 0TOOPA.

[IpucrnocobaeHHOCT, OpPraHU3MOB Kak pe3ylbTarT 3Boironuu. [Ipumepsl
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopho3bl U UAKOAJANTALIUH.

Bun u  BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (POpMBI

BI/II[OO6p2130BaHI/IHI reorpacbﬂquI(oe, 9KOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOHI/IH. cDO]C)MBI OBOJIFOLIN U (1)I/IHeTI/I‘leCKa$I, JUBCPICHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIIbHAA. H606paTI/IMOCTB 3BOJJIIOIIHUH

Bo3uukHoBenue u Pa3BUTHC JKU3HU HA 3emie

2.1

JloHay4yHble TIPEICTaBICHUA O 3apOXIACHUU >KU3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XKU3HM Ha 3emJye: abuoreHe3 W MaHCHepMHs. XUMHYecKas
IBOJIIONMS. OKCHEPUMEHTAIBHOE MOATBEPKICHUE XMMHMUYECKON 3BOJIIOLUU.
HauanbHble 3Tansl 6uonornyeckoit spomormu. I'unoreza PHK-mupa. [lepsoie

KICTKK W HUX OBOJJIIOLMA. cDOpMI/IpOBElHI/IC OCHOBHBIX TI'pYIIII KHUBBIX




OPraHu3MoOB

2.2

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuoaam. Karapxei. Apxeiickas u
nporeposoiickas 3pbl. [laneosolickas spa u €€ mnepuoibl: KeMOpHUIICKuUH,
OPJAOBUKCKUM, CHUIIYPUICKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUMU.
Me3so30iickas 3pa U €€ MepHoibl: TPUACOBBIN, FOPCKUA, MEIIOBOM.

KaiiHo3oiickass »pa W €€ mNepuoAbl: MAJICOTCHOBBIM, HEOTECHOBBIN,
AHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIMMaTa W TE€OJOTMYECKHUX IIPOLIECCOB.
OcHOBHBIE 3Tallbl 3BOJIIOIMM  PACTUTEIBHOTO W KMBOTHOTO  MHpa.
Apomopdo3sl y pacTeHU U KUBOTHBIX. [losiBiIeHHE, paclBET U BRIMUPAHUE

TPYII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxeHue 3Boitouuu. OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

2.4

DBOJIIOIHS YeJIoBeKa. AHTPOTIIONIOTHS KaK Hayka. Pa3BuTHE MpeIcTaBiIeHU O
MIPOUCXOXKJICHUH YelloBeka. MeTopl u3ydeHusl aHTporioreHe3a. CxoacTBa u
pa3Iuyrs YeIOBeKa U )KMUBOTHBIX. CUCTEMATHUECKOE MTOJIOKEHHE YSIIOBEKA.

JIBmwxymue critbl ((hakTopsl) aHTporiorenesa. HaciencTBeHHass N3MEHYHBOCTD
U €CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KM3HU, U3TOTOBJICHUE OPYIUI

TpYAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTAaUU W BETBH IBOJIIOIIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeToBek
ymenbii, YemoBek mnpsaMoxoasmiui, YenoBek HeaHJepTaldbCKuil, YenoBek
pasyMHbIi. Haxo1ku MCKOIIaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHUS, 00JIaCcTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 ®HU3HU, OPYAUs

2.6

YenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIICOMIHAS
(eBpasmiickasi), Herpo-aBCTpaJouaHas (PKBATOpHAIbHAs), MOHTOJIOWIHAS
(a3marcko-aMepukaHckas). UepThl MPUCTIOCOOJIIEHHOCTH —TPEJICTAaBUTEICH
YEJIOBEUECKMX pac K YCJIOBUSM CYIIECTBOBaHMS. EJIMHCTBO YeIOBEYECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarolas cpeia

3.1

OKOoJIoTUs KaK HayKa. 3aladd U pasfeiibl SKOJIOTMHA. MeToapl IKOJIOTHYECKUX
ucciefioBaHuil.  Dkoyiorudyeckoe  MHUpoBoz3peHue. Cpenpl  oOuTaHMA
OpraHU3MOB: BOJHAs, Ha3€MHO-BO3/YIIIHAs, IIOYBEHHAs,

BHYTPHOPraHU3MEHHas

3.2

Okonorndyeckue (¢aktopsl. Knaccupukamuss 5KOJIOTHYECKUX  (PAKTOPOB:




abuoTnyeckre, OMOTHYECKHE M AaHTPONOreHHbIE. [leiicTBHE 3KOIOTHMYECKHX

(hakTOpOB HA OPTAHU3MEBI

33

AbuoTtnueckue (GpakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIN3M.
[Ipucnocobnennss OpraHu3MOB K JIEHCTBHIO aOMOTHYECKUX (HAKTOPOB.

buosornueckue puTMsl

34

buotndeckue dakropbl. Buasl OMOTHUECKHUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, MapasUTU3M, MYTyajau3M, KOMMEHCAJIU3M (HaxXJIeOHHMYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEUTpanu3M. 3HAUYCHHE OUOTHYECKUX
B3aUMOJICHCTBUII  JUIsl  CYLIECTBOBAHUS  OPraHU3MOB B  NPUPOIHBIX

coo0IecTBax

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU  MOITYJIAIHH. OcCHOBHBIE  ITOKAa3aTeJIN
nmonmyiauuu: 4YUCJICHHOCTDh, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTL, IMPUPOCT,

MUrpanus. JJMHaMuKa YMCIEHHOCTH MOMYJISALNY U €€ peryisuus

COO6HIGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

Coo0mecTBo opraHu3mMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBAf,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buapl-momuHanTel. CBs3U B

OHolLIEHO3€E

4.2

DKoJIoTHYeCcKhe cHucTeMbl (dKocuctembl). [loHsTHE 00 »3KOCHCTEME W
ouoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemIeCTB M TIOTOK OJHEPruu B
skocucreme. Tpoduueckue (MuIIeBbie) ypoBHU dKocHcTeMbl. [IuiieBbie nenu
u cern. OCHOBHBIC TIIOKa3aTeIM dSKOCHCTEMBI: OHOMAacca, MPOIYKIIHSL.
DKOJIOTUYECKHE TTUPAMHUIBL: TIPOTYKIINU, YUCICHHOCTH, OMoMacchl. CBoicTBa

OKOCHCTCM: YCTOI‘/'I‘H/IBOCTB, caMoperyJrsinus, pa3BUTHC. CYKHGCCI/ISI

4.3

[TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMa XBOWHOTO
WM ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe M XO3AHCTBEHHOEC  3HAYEHHE  Arpo’KOCHCTEM W
ypOOIKOCUCTEM.

buopaszHooOpaszue kak ¢akTop ycroitumBocTH dKocucTteM. CoXpaHeHHe

OMOJIOTHYECKOTO pa3Hoo6pa3I/I;1 Ha 3emie

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. I'paHuiipl, coctraB U CTpyKTypa

6uocdepsl. Kuoe BemiectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOChephl Kak




r100abHOM 3KOCUCTeMBl. J[MHaMuYeckoe paBHOBECHE M OOpaTHas CBSI3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIBI JIEMEHTOB

(yriepona, azora). 30HaIEHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBo B Ouochepe 3emiid. AHTPOTIOTCHHBIE H3MEHEHUsI B Ouocdepe.
['moGanbHBIE SKOIOTUYECKUE TPOOIEMBI.
OcHoOBa paIMOHAILHOTO YIPABJICHUS TMPUPOJHBIMU pecypcamMH H HUX

ucnoJib3oBanue. JoCTHKeHUs: OMOJIOTMM U OXPaHa IPUPOIbI
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