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HOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMsbl IO OMOJIOTUU TEOPETUUYECKYIO OCHOBY
U OTMpENeleHUs TMOAX0A0B K (DOPMUPOBAHUIO COJEP)KAaHUS yueOHOTO
npeaMera «bHOJIOTHs) COCTaBUIIM: KOHLENTYyallbHbIE MmonokeHuss PI'OC
COO o B3aMMOOOYCIOBIEHHOCTH LIEJIEH, COAEpPKAHUA, PE3yIbTaTOB
oOyueHuss M TpeOOBaHUN K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB,
NOJIO)KEHUsT 00 oOmMX LensiX M NPUHLKNAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEAHEro 00Iero oOpa3oBaHHUS B
Poccutiickoii deneparuu, a TakkKe MOJOKEHUS O CIEU(PUKE OMOJIOTHH,
e€¢ 3HAUEHUMU B [IO3HAHUM JKUBOM MpuUpoAbl U  oOecrneyeHuu
CYLIECTBOBaHMsI 4dejloBeueckoro obmiectBa. CorigacHO Ha3BaHHBIM
MOJIO)KEHUSIM, OIpPEAETCHbl OCHOBHBIE (DYHKUHMU TPOrpaMMBbl 110
Ounosyoruu u e€ CTPyKTypa.

[IporpamMma mo 6mosoruu MaéT mMpeAcTaBIeHUE O Mesx, 00 o0miei
cTpateruu OOyuy€HHUs, BOCIHUTAaHUS M  Pa3BUTUS  OOyyaroUMXcs
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenser o0s3aTeabHOE
MIPEAMETHOE COICPKAHUE, €T0 CTPYKTYPY, pacIpeesieHue 1o pasienaaM u
TeMaM, PEKOMEHIYEeMYyI0 TMOCIeA0BATEIbHOCTh HW3YYCHHS] Y4eOHOTO
Marepuaa ¢ y4€TOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKHU -~ 00pa30BaTEIbHOIO  IIpoLecca, BO3PACTHBIX OCOOEHHOCTEH
00y4JaroImxcsl.

B nporpamMme mo OMOJIOTMM TaKXe€ YYMUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM ~ JIMYHOCTHBIM, METAlpeIMETHbIM M  MNPEIMETHBIM
pe3ynpraTaM oOyueHusi B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEJIbHON J1€ATEIbHOCTH/yUeOHbIX JIEUCTBUN OO0yyarommxcs I0
OCBOEGHHIO COJIepPKaHUsl OMOJIOTHIECKOTO 00pa30BaHUsl.

B mporpamme mo Ouonorum (10-11 xmaccel, 6a30BBI ypOBEHB)
peain30BaH MPUHIUI IPEEMCTBEHHOCTH B HM3yY€HUU OHOJIOTHUH,
Osarofaps yeMy B HEll IpOCMaTpUBAETCsl HAIIPABIEHHOCTbh HA pa3BUTHE
3HaHUW, CBS3aHHBIX C (OPMHUPOBAHHEM  E€CTECTBEHHO-HAYYHOTO
MHPOBO33pPEHHUS, LIEHHOCTHBIX OPUEHTAIMH JIMYHOCTH, HKOJOTHYECKOTO
MBIIJICHHSI, TPEJICTABICHU O 3JI0POBOM 00pa3e *KU3HU U OepeskHBIM
OTHOLIEHHEM K OKpYXKarolled npupoaHou cpene. Iloaromy Hapsny c
U3Y4YEHHEM OOLIEOMONIOrMUECKUX TEOPU, a TAK)Ke 3HAHUU O CTPOCHUH
’KUBBIX CHUCTEM Pa3HOI'O paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TIPOILECCOB B TMporpaMMe MO OWONOTHH YJEJICHO BHUMAaHHE
WCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHUW B TOBCEAHEBHOM XU3HU IS



pelieHusT TPUKIATHBIX ~ 3aJad, B TOM  dYHCIEe: MPOPUIAKTHKU
HACJEJCTBEHHBIX  3a00JICBAHMIM  YEJIOBEKa, MEIUKO-T€HETHYECKOro
KOHCYJbTUPOBaHUs, OOOCHOBAaHUS HKOJIOTMYECKU I€I€CO00Pa3HOro
NOBE/ICHUS B OKpY’Kalolled MPUPOAHON cpele, aHalu3a BIMSHUS
XO35IMCTBEHHON JEATEIbHOCTH 4YeJIOBEKa Ha COCTOSIHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX OSKOCHUCTEM. YCWICHHE BHUMaHHUS K MPHUKIAIHON
HaIpaBJI€HHOCTH Yy4yeOHOro mnpeamera «buonorus» MNpOAUKTOBAHO
HEOOXOUMOCTBIO OOECIEUEHUsI YCIOBUM [Uid pELIeHUs OJHOW U3
aKTyaJIbHBIX 3ajlad IIKOJBHOTO OMOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas
npeamnonaraet  GpopMuUpoBaHUE Y OOYyYalOIIMXCS  CIOCOOHOCTH
aJanTApPOBaTbCA K  M3MEHEHUSAM  JHHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpegHero ooOumero oOpa3oBaHUS 3aHUMAET
BakHoe MecTo. OHa obecrnieunBaeT (OpPMUPOBAHHME y OOyUYaIOIIUXCS
NPEACTaBICHU O HAy4HOW KapTUHE MHpa, pacumpser u o0000maeT
3HAHUA O KUBOW MPUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3ali U HBOJIIOLMHU, CO3Ja€T YCIOBHS [JIS: MO3HAHMUSA 3aKOHOB
KUBOM mpuponbl, QopMupoBaHusi (YHKIIMOHATILHON TI'PaMOTHOCTH,
HAaBBIKOB 370pPOBOr0 M 0€30MacHOro o0pa3a KU3HU, KOJIOTHYECKOTO
MBIIJICHHS, IEHHOCTHOTO OTHOIIEHUS K YKHBOU MIPHUPOJIC U YETIOBEKY.

Bosbioe 3HaueHwe OHUONOrUS HWMEET TakKe [UJIsl PEelICHHs
BOCIUTATEIbHBIX U Pa3BUBAIOLIUX 33/1a4 CPEIHEro 0011ero oopazoBaHus,
couuanuzanuu odydaromuxcs. HM3ydenwe Ouonorun oOecreurBaeT
yCIIOBUS AJis (POPMUPOBAHMS UHTEIIEKTYAIbHBIX, KOMMYHHUKAITMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYyIbTYphI, CHOCOOCTBYET
MHTETrpaluy OUOJIOTMYECKUX 3HAHUW C MPEACTABICHUSMU U3 APYTUX
yu4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU M reorpadumu.
Haspanuble TONOXKEHHUA O  TMpEAHA3HAYCHWW YYEeOHOrOo TMpeaMeTa
«buosorus» cocTaBuiIM OCHOBY JUIsSl ONPEIETIECHUS TIOJIX0/I0B K 0TOOpY U
CTPYKTYpPUPOBAHHUIO €TO COACPKAHUSI, IPEACTABIECHHOTO B IPOrpaMMe 10
OMOJIOTHH.

OTt6o0p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE OCYHIECTBIEH C IMO3MIMI KyJIbTypOCOOOPAa3HOTO MOAXOAa, B
COOTBETCTBUM C KOTOPBIM OOydYarouiuecs IOJDKHbI OCBOMTH 3HAaHUSA H
yMEHUS,  3HAYUMBbIe Uil - (opmupoBaHUs  OOIIEl  KYJIbTYpHI,
ONPEIEIAONME AJeKBaTHOE IIOBEJICHUE YEJIOBEKa B OKPYKAIOILICH
OPUPOIHOM cpene, BOCTpeOOBaHHBIE B IIOBCEJAHEBHOM JKM3HU W
MpakTUYecKor aesTenbHOCTH. Ocoboe MECTO B ATOM CHCTeMe 3HaHUU



3aHAMAIOT DSJIEMEHTBI COJICPKAHUSA, KOTOPBIE CIIy)KAaT OCHOBOM - JJIsi
(dhopMHUpOBaHUS TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE  MHpa WU LEHHOCTHBIX  OpHUEHTAalUMSAX  JINYHOCTH,
CIIOCOOCTBYIOIIUX TYMaHU3AIMK OUOJIOTHYECKOTO 00pa30BaHMUS.
CTpykTypupoBaHHE  COJACpKaHUS ~ y4yeOHOro  marepuaia B
nporpaMMe 10 OHOJOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYCHUS 3HAHUHN 00 OTIMYUTEITHHBIX OCOOCHHOCTSIX KUBOUM MPUPOIBI, O
€€ YPOBHEBOM OpraHM3allu U DBOJIOLUUHU. B COOTBETCTBUU C 3TUM B
CTpPYKType ydeOHOoro mpeamera «buonorus» BbIIEIEHBI CIEAYIOIINE
coaepkarenbHble JUHUM: «buonorns kak Hayka. MeToapl Hay4dyHOrO
no3HaHus», «Kietka kak Ouojoruueckas cucremay, «OpraHu3M Kak
Oouonoruyeckasi cucrema», «CucrtemMa ¥ MHOTooOpa3ue OpPraHUYeCcKOro
MHpPa», «IBOJIOLUS KUBOW MPUPOIBD», « IKOCUCTEMBI U MPUCYLIUE UM

3aKOHOMEPHOCTI.
Lens usyuyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BoM
YpOBHE — OBJIaJicHHEe OOYyYaIOIMMUCS 3HAHUAMH O CTPYKTYPHO-

(YHKIMOHAJIBHOW OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO paHra u
IpUOOpEeTEeHUe YMEHHMHM MCHOIb30BaTh A3TH 3HAaHUSA Ul TPaMOTHBIX
JIEUCTBUM B OTHOLIEHUM OOBEKTOB JKMBOM MPHUPOABI U PELICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enn u3ydeHus ydeOHoro mpenmera «buomorus» Ha
0a30BOM ypOBHE 00€CIIEUNBACTCS PELICHUEM CIEAYIOUINX 33]1a4:

OCBOEHHE OOYyYaIOUIUMUCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX
TEOpUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3axX, MpaBUIIaX,
CITy>KaIlliX OCHOBOW i1 OpMHUPOBAHUS MIPEACTABICHUI O €CTECTBEHHO-
HAayyHOM KapTHHE MHUpPA, O METOJaX HAy4yHOro MO3HAHWs, CTPOEHUH,
MHOT0OOpa3su M OCOOCHHOCTSX JKUBBIX CHUCTEM pa3HOTO YPOBHS
OpTraHM3AINH, BBIIAIOIINXCS OTKPBITUSAX M COBPEMEHHBIX MCCIIETOBAHUSIX
B OMOJIOTHH;

(dbopMupoBaHue y oOyJaromuxcs M03HABATEJIbHBIX,
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIHOCOOHOCTEH B IpOLECCE aHalIM3a
JaHHBIX O IYTSAX Pa3BUTHS B OWOJIOTMM HAy4YHbBIX B3IJIAJIOB, UACH U
MOJIXOJIOB K M3yUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allny;

CTaHOBJICHHE y 0Oydaromuxcs o0Ieil KynbTypbl, QYHKIIMOHATBEHOMI
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH M  OICHMUBATH SIBJICHMUS
OKPY>KAIOILIEr0 MUpPa >KMBOW MPUPOJBl HA OCHOBAHWU 3HAHUUN U OIbITA,
MOJIyYEHHBIX IIPU U3YYEHUH OMOJIOTUY;



dbopMupoBaHne y OOydJarOUUXcsS YMEHUH  HILTIOCTPUPOBATH
3HAYCHHE OWOJIOTMYECKUX 3HAHWKW B TMPAKTHYECKOW JEATEILHOCTH
YeJIOBeKa, PAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOT Ui

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEIIOBEKOM
KUBOW TIPUPOIBI, HEOOXOAUMOCTH OEpEKHOTO OTHOIIEHUS K HEH,
COONIOAICHUA OJTUYECKUX HOPM TIPU TPOBEACHUU OHOIOTUYECKUX
HCCIICIOBAHUN;

OCO3HAHWE IIEHHOCTH OHMOJIOTMYECKUX 3HAHUN I TOBBIIICHUS
YPOBHS JKOJIOTHYECKOW KYJNBTYphI, s (OPMHUPOBAHHS HAYyYHOTO
MHUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUM B TOBCEIHEBHOU
KU3HU U1 OIICHKU TIOCIICJICTBUNM CBOEH NIEATELHOCTH 1O OTHOIICHHUIO K
OKpyXXarolel cpene, COOCTBEHHOMY 3[0pOBbIO, OOOCHOBaHHE U
cobroieHre Mep MpoUIAKTHKY 3a00JICBaHMA.

B cucreme cpennero obmero oopazoBanus «buonorusy, nzyyaemas
Ha 0a30BOM YpOBHE, SIBIIAETCS O0S3aTENbHBIM YUYE€OHBIM MPEIMETOM,
BXOJSIIIUM B COCTaB TmpeaMeTHoW obnactu «EcTrecTBeHHO-HAy4YHbIE
MIPEAMETHD.

st m3ydeHuss OWOIorMM Ha 0a30BOM YPOBHE CPEIHEro OOIIero
obOpazoBanus otBojgutcs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorust kak Hayka. CBsa3b Ouosiornn ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMU U JPYTMMM €CTECTBEHHBIMM Haykamu, (uiocoduei,
ATHKOM, ACTETHKOW U TpaBoM. Ponp Ouonornu B (HopMHpOBaHUH
COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHIECKUX HaAYK.

MeToapl 1O3HAHUS KMBOW MPHUPOABI (HAONIOAEHNE, SKCIEPUMEHT,

ONMCaHUE, U3MEPEHHE, KJ1accUpuKanus, MOJICJIMPOBAaHUE,
CTaTUCTHYECKasi 00pabOTKa TaHHBIX).
JlemoHcTpanuu:

[Toptpetsr: Y. Japeun, I': Menaens, H. K. Konbsuos, Ixx. Yorcon u
@. Kpuk.

Tabnuub! 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOUM MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYEeCKHEe PadOThI:

[TpakTuyeckas padora Ne 1. «Mcnonb30BaHUE pa3IMYHBIX METOIOB
MIPU U3yYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3aIHs.

XKusbie cuctemspl (OMOCHCTEMBI) KaK MPeaMET U3YUIeHHs] OMOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OmMocucTeM M UX pa3HOOOpaszue. YPOBHH OpraHHU3AINH
OuocHucTeM: MOJCKYJISPHBIN, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, HKOCHUCTEMHBII (OMOTeO1IeHOTUYECKHUIA),
onochepHbIi.

JlemoHcTpanuu:

Tabsmupl 1 cxembl: «OCHOBHBIE NPU3HAKUA KU3HU», «YPOBHH
OpraHHU3alUU KUBOU NPUPOIBD.

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM  COCTaB  KIETKH.  XUMHYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIBHBIX BeEIIECTB B KieTke. [loanepxkanue
OCMOTHYECKOI0 OaJiaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTBI — MOHOMEPBI
6enkoB. HezaMeHNMbIE U 3aMEHIUMBIC AMHHOKHUCIIOTBI. AMHHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYypbl O€JIKOBOW MOJEKyIbl (NEepBUYHAS,



BTOPUYHAs, TPETUYHAsI UM YETBEPTUYHAS CTPYKTypa). XHUMHYECKUE
cBolicTBa OeKOB. bronorndeckue GyHKIINHA OSITKOB.

®depMeHTHI — OHooruueckue karaauzatopsl. CTpoeHue pepmeHTa:
aKTUBHBIM  1LEHTp, cyOcTpatHas cneuu@uuHocTb. KodepMeHTHI.
Buramunbl. OTinnuus GepMEHTOB OT HEOPTAaHHUECKHUX KaTaIU3aTOPOB.

VYrieBoasl: MOHOCaxapubl (TIOK03a, pub03a U JE€30KCHpU003a),
nucaxapuibl (caxaposa, JIAaKT03a) U morcaxapuibl (Kpaxmal, TJIUKOTEH,
Heuioa03a). buonornueckne GyHKIUU YriIeBOJOB.

JIunuipr: TPUTIIULEPUABL, bocomunusl, CTEPOUJIBI.
['unpodunsHO-THApOPOOHBIE  cBOMcTBAa. buonormdeckne  QyHKINH
munuaoB. CpaBHEHHE YTIEBOJOB, OCIKOB WM JIMMHUIOB KaK UCTOYHUKOB
DHEPIUHu.

Hyxknennoseie kucnotel: [JHK u PHK. Hykneoruasl — MOHOMEpHI
HyKJIeuHOBbIX Kucior. Crpoenune u ¢ynkuun JIHK. Crpoenue wu
¢bynuxun PHK. Bugst PHK. AT®: crpoenne u GyHKIUN.

[urtonoruss — Hayka o kjnetke. Kiietounass Teopus — mnpumep
B3aMMOJCHCTBUS uJed U (AKTOB B HAYYHOM [IO3HAHUU. MeTo.bl
U3Y4YEHUS KIIETKH.

Knetka kak menoctHas xuBas cucrema. OO1iue npusHaku KJIETOK:
3aMKHYTasi HapykHas meMOpaHa, moiiekysbl JIHK kak reHeruueckuii
anmnapar, CucTeMa CUHTe3a OenKa.

Tunel  KJIETOK:  3yKapUOTHYECKas W MPOKAPUOTHYECKAsL.
Oco0eHHOCTH CTpOEHUs MPOKapuoOTHUECKOM KileTkU. KiierouHas creHka
Oaktepuii. CTpoeHHE DyKapHOTHUECKOW KICTKH. OCHOBHBIC OTIHYHS
PACTUTENBHON, ’KUBOTHOM U TPUOHOMN KIIETKH.

[IoBEpXHOCTHBIE  CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKAa,
IIIMKOKANUKC, uX QyHkiuu. [InazmMartuyeckas MmeMmOpaHa, e€ CBOICTBa U
bynkun. [uromnasma u e€ opranousl. OTHOMEMOpPaHHBIE OPTaHOUIBI
knetku: OIIC, ammapar ['onbmxku, sm3ocoMbl. [lomyaBTOHOMHBIE
OpraHoOMJbl KJIETKM: ~ MHUTOXOHJpHUHM, Iutactuabl. IIpoucxoxnenue
MUTOXOHJpHUM U mactud. Buael mnactun. HememOpanHble opraHOUIbI
KJIETKU: puOOCOMBI, KJIIETOUHBIN LEHTP, LEHTPUOIH, PECHUUKH, KTyTHKH.
QyHKIIMY OPraHOMIOB KIETKU. BKItOYeHus.

Anpo — perynsaropHeli HeHTp KieTku. CTtpoeHue sapa: saepHas
000J104Ka, KapuoIia3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBIL.

TpaHcnopT BElECTB B KIIETKE.

JemoHcTpanuu:



IToptpetnl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P.
Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammel: «PacnpenenieHne XUMUYECKHX JIEMEHTOB B HEKHBOM
npupone», «PacrpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmupet u  cxeMmbl: «llepuoanueckas TaOIUIIa XUMHUYECKUX
aneMeHTOB», «CTpoeHue MOJEKyJbl BOAb», «buocuHTes Oenkay,
«CtpoeHnue Moisekyinbl Oenka», «Ctpoenue pepmenra», «HyknenHoBble
kucinotrel.  JHK», «Crtpoenne wmomsekyibl  AT®O», «Crpoenne
AYKapUOTUYECKOUN KIETKN», « CTPOCHUE KUBOTHOW KIETKW», «CTpoeHue
pacTUTENIBHOW  KIETKW», «CTpoeHHe NpOKapUOTHYECKOM KIIETKW»,
«CtpoeHue spa KIETKnu», « Y IIeBOAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE IS
MIPOBEICHHUS HaOJII0ICHU, MU3MEPEHU, AKCIIEPUMEHTOB,
MUKpOHpenapaTbl paCTUTEIbHbIX, dKUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK.

JlabopaTopHbie U IPaKTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 1. «l3ydyeHme KaTaIUTHICCKOM
aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIH KaTaias3bl)y.

JlabopaTtopHas pabota Ne 2. «3yueHue cTpoeHHs KJIETOK PaCTeHUH,
KUBOTHBIX W  OakTepuil  MOJi  MHUKPOCKOIIOM Ha  TOTOBBIX
MHUKpoTMpenapaTax U UX OMUCaHHE».

Tema 4. 7KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WK MeTadoIu3M. ACCUMUIIAIUS (TUIACTUYECKUM
oOMEH) M AUCCUMWIAIUS (SHEPreTUYECKH OOMEH) — JIBE€ CTOPOHBI
€IMHOTO TIpoliecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPruM B MOHUMAHUU METa00IM3MA.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHbIH. Poib
(dbepMeHTOB B 0OMEHE BEIIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dortocunTte3. CBeToBasg U TeMHOBas ¢asbl GorocuHTe3a. Peaximu
dotocuraTe3a. DPdekTuBHOCTh (OoTOCHHTE3a. 3HAUYeHHE (OTOCHHTE3A
JUIsl ku3HUM Ha 3emuie. BrusiHue ycioBuii cpenbl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUS €r0 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3.  XEMOCHUHTE3UPYIOIIHE  OakTepuu.  3HAYCHHUE
XEMOCHHTE3a JIJIs1 )KU3HU Ha 3eMIIe.

DHepreTHdeckuii  oOMEH B KIEeTKe. PacimernsieHue BeIiecTs,
BBIJICJICHHE W  AKKyMYyJHPOBAHUE DSHEPrUM B KIETKE. OTalbl
sHepreTuyeckoro obmena. [nukonus. bpoxkeHne ©  €ro  BHJBL
KucnopogHoe okucneHue, Wiy KIETOYHOE JAbIXaHWe. OKHCIUTEIbHOE
dbochopunrpoBanue. IHPEKTUBHOCTS YHEPTETUIECKOTO OOMEHA.



Peakumnu matpuunoro cunaresa. ['enernueckas napopmanus u JHK.
Peanuzamnus renernueckoit nHpopmanmu B KieTke. [ eHeTnyeckuit Ko u
ero cBorictBa. TpaHckpunuus — Matpuunbiil cuaTe3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Ortambl TpaHcasanuu. KoaupoBaHue aMUHOKHUCIOT.
Ponb pubocom B 6mocunTe3e Oernka.

Hexknerounsie (opmbl KU3HH — BUPYCHL. VcTOpHS OTKPBITHS
BupycoB (/[. Y. IBanoBckuil). OCOOEHHOCTH CTPOCHUSI U >KU3HEHHOTO
1uKiia BUpycoB. bakrtepuodaru. bone3nu pacteHud, >KUBOTHBIX U
YeJI0BEKa, BBI3BIBAEMBbIE BUpycaMu. Bupyc ummyHoneduiMTa yeiaoBexa
(BUY) — Bozbyautens CIIM/la. OOpaTHasi TpaHCKpHUIILKSA, peBepTa3a u
uHTerpasa. [IpodunakTika pacnpocTpaHeHNs BUPYCHBIX 3a00JIeBaHUH.

JlemoHncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubpr u  cxembl: «Tumbsl muTaHus», «Metabonuzmy,
«MmurtoxoHIpuUDY, «OHEpPreTUYECKU o0OMeHn», «Xnopomnuacr»,
«Dotocunte3», «Ctpoenne JIHK», «Ctpoenme m (GyHKIIMOHUPOBAHHE
reHa», «Cunrte3 Oenka», «l'eHernueckuii koa», «Bupycem,
«bakrepuodarn», «CtpoeHue u >xku3HeHHbIM nukia Bupyca CIIN/a,
O6akrepuodaray, «Pemmukarus JJTHK.

O6opynoBanme: Momenu-anmumkanuu — «Ynapoeane JIHK m
TpaHCKpuInuus», «buocuHTe3 Oenkay, «CTpOeHHE KIETKW», MOJEIb
ctpykrypsl JJTHK.

Tema S. Pa3smHokeHMe W HMHIAUBHAYAJbHOE Ppa3BUTHE
OPraHM3MOB.

Kietounplii 1IWKII, WM JKWU3HEHHBIM MUK KieTku. MHTepdaza u
muto3. [Iporneccsl, npoTekatonie B uHTepdasze. Pemnukanus — peakius
MarpuuHoro cunre3a JIHK. Ctpoenune xpomocom. XpoMOCOMHBIN HA0Op
— KapuoTuil. JIUTUIOMAHBI W TaIUIOMIHBI XPOMOCOMHBIE HAOOPBHI.

XpomaTubl. [Hutonoruyeckue OCHOBBI Pa3MHOXEHUS u
WHAVMBUYaJIbHOTO Pa3BUTUS OPTraHU3MOB.
Henenne knetku — wMuTo3. Cragum wmurtosa. IIpormeccsl,

IIPOMCXOJSIINE HA Pa3HbIX CTaJAMSIX MHTO3a. bHoIornueckuii cmbICi
MUTO3A.

[Iporpammupyemasi rudesb KIETKU — arnomnTo3.

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrosnoe U 1monoBoe. Bumebl
0ecrionoro pa3MHOMKEHHUS: ~JIeJICHHUE HaJBOE, I[OYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BErETATUBHOE Pa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /IS CEJIEKIIMH.



[TonoBoe pa3MHOKEHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Iporecchl, MpouCXoAsIInue Ha CTAAUSAX
mero3za.  lloBegenne  xpomocom B Menose.  KpoccuHrosep.
buonornueckuit CMbICIT ¥ 3HAYEHUE MEW03a.

['amerorene3 — mporecc 00pa3oBaHUs TMOJIOBBIX KIETOK Yy
KUBOTHBIX. [l0JIOBBIE XKene3bl: CEMEHHUKU M au4HUKU. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KIJIETOK — TraMeT (ClepMaTo30ui, SUICKIeTKa) —
cnepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS SUIIEKICTOK U
cnepmaro3on1oB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe  pasBuTthe  (OHTOreHe3).  OMOpHOHAIBHOE
pazBuTHe (3MOpHoOreHe3). Otambl SMOPUOHAIIBHOIO  Pa3BUTHS Y
MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPyJsIlMsl, OpraHOr€HEs3.
[ToctamMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE
OpraHu3MoB, (haKTOPbI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE YPOJCTBA.

Poct u pasBurue pacreHnid. OHTOTreHE3 IBETKOBOI'O PACTEHUS:
CTPOEHHUE CEMEHH, CTaJNH Pa3BUTHSL.

JemoncTpanuu:

Tabmuubr u  cxembl: «DOpMBI  pPa3MHOXKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHHi», «BereratuBHOE
pa3MHOXXEHHE pacTeHuit», «J[lenenune kietku Oakrepuit», «CTpoeHue
IIOJIOBBIX KJIETOK», «CTpOEHHE XpPOMOCOMBD), «KIIETOUHBIA LHKIDY,
«Pemmmkamua  JIHK», «Mwuto3», «Meios3y, «lIpssMmoe u Henpsamoe
pa3BuTHe», «'aMeTOreHe3 y MICKONUTAIOIUX U YesloBeKay, « OCHOBHbIE
CTaJIMM OHTOTEHE3a.

ObopynoBaHHe: MHUKPOCKOI, MHUKporpenapaTsl «CrepMaTo30U/ bl
MJIEKOIIMTAIOLIEro», «SHIeKneTka MIIeKonuTarpIero», «Kapuokusnes B
KJIETKaxX KOpelIKa JIyKa», MarHuTHas MOJeNb-aliukanus «Jlenexnue
kieTkm», moaens JIHK, mogens metadaznoit XpoMOCOMBI.

JlaGopaTopHble H NpakTH4ecKue padoThbl:

JIaboparopnass pabora Ne 3. «HaOmroneHne MmuTo3a B KIIETKax
KOHUYMKA KOPEUIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopatopnas pabota Ne 4. «3yueHue CTpOCHUS MOJOBBIX KJIETOK
Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsienCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

IIpeameT u 3amauu reHeTUKu. McTopus pa3BUTHsS I€HETUKH. Pouib
IUTOJIOTUM W SMOPHOJIOTMM B CTAHOBJIEHWW TEHETUKH. Bkian
POCCUICKHMX M 3apyOEKHBIX YYEHBIX B pa3BUTUE TE€HETUKH. MeTomabl



TEHETUKU (THOPUAOJOTMUECKUN, ITUTOTCHETUYECKUM, MOJCKYISIPHO-
reHeTuueckuit). (OCHOBHBIE TE€HETHUYECKUE TOHATUA. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIEAOBAaHUS MPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoOHOTHOpUIHOE CKpEIIMBaHUE. 3aKOH €IHMHOOOpa3us
ruOpHUIOB TEpBOro TMoOKojJeHusa. lIpaBuno gomMuHUpOBaHMS. 3aKOH
pacuierieHuss Npu3HaKoB. - [wmmore3a wuctoThl - ramer. llomHoe wu
HETOJIHOE JIOMUHUPOBAHUE.

HuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBHUCUMOTO HACJIEeIO0BAHMUS
MpU3HAKOB. lluTOreHeTnyeckne OCHOBBI JAUTHOPHIHOTO CKPEIIMBAHUSI.
Ananusupyromiee CkpemuBaHue. lcnons3oBaHue aHANM3HPYIOLIETO
CKpENIMBAHUS JUIsl ONIPEACIICHUS TE€HOTHUIIA OCOOH.

CuemnenHoe HacnegoBaHue mnpuszHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacCJI€JOBaHUI T'€HOB. HapylieHue cCueruieHuss reHoB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETUUECKNE KaPTHhI.

I'enetnka mosa. XpOMOCOMHOE ONpPEAEICHUE MOJa. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTEPOraMETHbIE OPraHU3MBI.
Hacnenosanue npus3HakoB, CLENIEHHBIX C MTOJIOM.

N3MenunBOoCTh. Buabl HW3MEHYMBOCTU: HEHACICICTBEHHAs U
HacleJcTBeHHasA. Ponb cpenbl B HEHACIHEACTBEHHOW W3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKANMOHHON W3MEHUMBOCTU. BapuanmoHHbIN
psal W BapuauMoOHHas KpuBad. Hopma peakuuu  Mpu3HaKa.
KonnuecTBeHHBIE W KA4YE€CTBEHHBIE MPU3HAKHM M WX HOPMA PEAKIIUU.
CpoiicTBa MOIU(DUKAITMOHHOW H3MEHIMBOCTH.

Hacnencreennasi, W F€HOTUMUYECKas, W3MEHYUBOCTb.
KombOunaTuBHas M3MEHUYMBOCTh. Mel03 M IOJIOBOM IPOIIECC — OCHOBA
KOMOMHATUBHOM  M3MEHYUBOCTU.  MyTallMOHHAas  W3MEHYUBOCTb.

Knaccudukanus mytanwii: TeHHBIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa
U OpUYMHBl MyTanui. MyTtareHHsie (akTopbl. 3aKOH TOMOJOTHYECKHUX
psSA0B B HacieACTBeHHOM n3MeHnunBocty H. 1. BaBuioga.

BHesiepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka denoBeka. Kapuorun uyenmoBeka. OCHOBHBIE METOJIbI
T€HETUKH YEJI0BEKA: reHeaJIOTUYeCKU, OJIM3HEIIOBBIM,
[IUTOTEHETUYECKUH, OHOXUMHYECKHH, MOJCKYIIPHO-TEHETHUYCCKUM.
CoBpeMeHHOE OIpe/Ie/ICHHE TEHOTHUIIA: OJJHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomompto [II[P-ananu3a.
HacnencrBennbie 3a00eBaHus YeIOBEKa: I'eHHBIC OOJIE3HH, OOJIC3HU C



HACJIEJCTBEHHOM MpeapacnooKeHHOCTbIO, - XPOMOCOMHBIE  OO0JIE3HU.
Comartnyeckue W TeHepaTuBHble MyTalud. CTBOJOBBIE KJICTKHU.
[Ipuniunel 3710poBOro obpasza KU3HHU, AUATHOCTUKU, MPOPUIAKTUKH U

JICYCHUS TEHETUYECKUX OOJIe3HEeH. MenHuKo-reHeTHYECKOe

KOHCYJIbTUPOBAHHUE. 3HaueHUE MEIUIUHCKOU TCHETUKHU B

MPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JICBaHUI YeIOBEKa.
JdemoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UeTBepuKoB,
H. B. Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmumer uw cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €T0
IUTOTCHETUYECKAass  OCHOBa»,  «3aKOH  pACHICIUIEHHSI HW  €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TameT», «Jurubpumnoe
CKPEILIUBAHUEY, «I{uromorunyeckue OCHOBBI JTUTHOPUIHOTO
CKpemuBanus», «Meno3», «B3aumMoAenucTBUE  AJUICIIBHBIX TE€HOBY,
«l'eHeTHUECKHE KapThl PACTEHUN, KUBOTHBIX U YEIOBEKa», «l'eHeTmka
mona», «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTtumnbel 4yenoBeka U IKUBOTHBIX», «BHIBI HW3MEHUHUBOCTHY,
«MoaudukanmonHas U3MeHUUBOCThY», «HacnenoBanue pesyc-paxropay,
«I'eHeTnka rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBanue: MO/JIENT-ANTUINKAAN «MoHorubpuaHoe
ckpeumuBaHue»,  «HemonHoe ~— gomuHupoBaHue»,  «JurmbpuaHoe
CKpeluBanue», «Ilepekpéct XxpoMocom», MUKPOCKOI U MUKpOIIpenapar
«/Ipozoduna» (Hopma, MyTtanuu (OpMBI KPBUILEB W OKpPACKH Teja),
repOapuii «I'opox moceBHOI.

JlabopaTopHbie U MIpaKTHYEeCKHEe PadOThI:

Jlabopatopnass pabora Ne 5. «M3ydenuwe  pe3ynbTaToB
MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS Yy Jpo30puiIbl Ha
TFOTOBBIX MUKPOIPEINapaTax».

Jlabopatopnas pabora Ne 6. «M3ydyeHue wmoauduKarumoOHHON
HW3MEHUYMBOCTH, IIOCTPOCHUE BApPUALIMOHHOIO pPsAda W BapUALMOHHOMU
KPUBOW.

JlabopatopHasi pabora Ne 7. «AHanu3 myTauuid y Apo3oduibl Ha
TFOTOBBIX MUKPOIIPEINApaTax».

[TpakTuyeckas padota Ne 2. «CocTaBlieHHE U aHATU3 POIOCIOBHBIX
YEJIOBEKA».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuust Kak Hayka M TMPOLECC. 3apOKIACHUE CEIEKIUU U
nomectukanud. Yuenne H. M. BaBuioBa o neHTpax NpOUCXOKICHHS H



MHOTO00pa3usi KyJbTYpPHBIX pacTeHHid. LICHTpBI MpOMCXOXKIACHUSA
JOMAIIHUX )KMBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpemMeHHbIE METOABI CeleKIUU. MaccoBbld U WHIUBUILYAJIbHBIN
oTOOpHl B CEJEKIMU paCTeHU M KUBOTHBIX. OIllEHKa SKCTepbepa.

brnuskopoacTBEHHOE CKpelMBaHue — WHOpuAWHT. Ywucras JIUHUSL.
CkpemBaHue 4YHCTBIX JHHMHA. ['eTrepo3uc, WM TUOpUIHAS CHTIA.
HeponcrBennoe CKpELIMBAHUE — ayTOpU/IMHT. Otnanéuuasa

rubpuauzanusi U e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 U IMOJy4YeHue
MOJUIUIOUIOB.  JIOCTHMKEHHSI CEJICKLIMU PACTEHUM, JKUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHonoruss kak OTpaciib MPOU3BOJCTBA. ['€HHAsT MHKECHEPHUSI.
Oranbl co3nanusi pekoMOuHanTHOM JIHK ¥ TpaHCreHHBIX OpPraHu3MOB.
Knerounas wnxenepus. Kiiletounble KynabTypbl. MHUKPOKIOHAIBHOE
pa3MHOKEHUE  pacTeHuil. — KioHupoBaHHE  BBICOKOIPOIYKTHUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKUE M OATHYECKUE
npo6siembl. MO — reneTudeck MOAU(PHUITMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpets: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M.
@. MBaHOB.

Tabmuupr u  cxembl: Kapta «lleHTpbl MPOMCXOXKACHHUS H
MHOTO00pa3usi  KyJIbTYpHBIX  pacTeHuit», «llopompl  momamrHmX
KUBOTHbIX», «CopTa  KyJbTYpHBIX  pacTeHui», «OtrnanéHuas
rubpuan3anus», «Padborsl akagemuka M. @. ViBanoBay, «Ilonurmionaus»,
«O0OBEKTHI OMOTEXHOIOTHIY, «KJIeTOUHBIE KYyJbTYphl U KJIOHHUPOBAHUEY,
«KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJSDKH TUIOJIOB U KOPHEIUIOAOB JUKUX (GopM H
KYJbTYPHBIX COpPTOB pacTeHuid, repOapuii «CeabCKOX035HCTBEHHbIE
pacTeHusD.

JlabopaTopHbie U NpaKTHYECKHEe PadOThi:

Okckypeust «OCHOBHBIE METObI U IOCTHIKEHUS CEJIEKIIUN PACTEHUI
M OKHBOTHBIX (HAa CEJEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO0 (epmy,
COPTOMCHBITATENLHBIN YYacTOK, B TEIJIMYHOE XO3SHCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO I[IEHTPA)».

11 KITACC

Tema 1. DBoIIOIINOHHAA OMOJIOTHSA.



[Ipennocwuiku BO3HUKHOBEHUS 3BOJIFOIIMOHHOMN TEOPUHU.
OBOJIIOIIMOHHAsE Teopusi W €€ Mecro B Ouosoruu. BiusHue
HBOJIFOIIMOHHOM TEOPHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugerenscTBa ABOJIIOLIMH. [TaneoHTONOrMYECKHE:!
MOCJIEAOBATEILHOCT  TMOSIBJICHUS BUJOB B  MaJlCOHTOJIOTHYECKOU
JETONHCH, TiepexonaHbie (GopMmbl. buoreorpadguveckue: CXOACTBO U
paziuune gayH v Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U pas3liuuusi SMOPHUOHOB pPa3HbIX
BHUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHbIC, PYJIUMEHTApHbIE OpraHbl, aTaBU3MbL. MOJIEKYIISIPHO-
OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACIIECTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

DBOJIIOIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. JIBMXKyIIME CUIIbl 3BOJIOLUU BUIOB IIO
HapBuHy (M30BITOYHOE PA3MHOXKEHUE TIPU OTPAHWICHHOCTH PECYPCOB,
HeompenenéHHass  M3MEHUYMBOCTh, OOppbda 32  CyLIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnyeckas Teopust dpoimoruu (CTD) m  e€ OCHOBHBIC
MTOJIOKEHHUSL.

MuxkposBosonus. [Tonymsius kak eAMHUIA BUAA U SBOJIIOIUU.

JBrokymue cwibl  (hakTophl) SBOJIONWHA  BUAOB B IPHUPOJIE.
MyTalmoHHbIE ~ Tpollecc M KOMOMHATHBHAsT ~ W3MEHUYUBOCTb.
[MonynsuroHHbIE BOJHBI U ipei( reHoB. M30isius 1 MUTrpanus.

EcTecTBeHHBII OTOOp — HampaBIAOIIUANA (PAKTOP HBOJIOLUU.
@DOopMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK PE3yJIbTaT  3BOJIIOIUU.
[Ipumepsl  mpucnocobsieHuid 'y  opraHu3MoB.  ApomMopdo3sl U
U0 AT TAl| .

Bun u BumooOpazoranue. Kpurepunm Buma. OcHOBHBIE (HOPMEI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

Makpo3BOJTIOIHSI. Dopmbl ABOJIIOLIMH: buneTnyeckas,
JTUBEPreHTHAsl,  KOHBEpPreHTHas, MapasuienbHas.  HeobpaTuMocTh
ABOJIIOLIUU.

HpOI/ICXO)KI[eHI/Ie OT HCCIICIUAIIN3UPOBAHHBIX IMPCOKOB.
[Iporpeccupyroiias cnenuanu3anysa. AJanTUBHAS pandaliysl.
JdemoncTpanuu:

IToptpersl: K. Jlunuen, XK. b. Jlamapkx, Y. Hapsun, B. O.
Koganesckuit, K. M. bap, 3. I'ekkenb, @. Mroiep, A. H. CeBepiios.



Tabmuupbl 1 cxembl: «Pa3BUTHE OpPraHMYECKOr0 MUpa Ha 3emiie»,
«3apoAplllIA MO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOpMBI
00pbOBI 3a cyliecTBOBaHUE», «EcrecTBeHHBI 0TOOpPY», «MHOroobpasue
COpPTOB pacTeHui», «MHoroo0pa3ue nopoj *KUBOTHBIX», «[lomynsuuny,
«MyTauuoHHass HM3MEHYUBOCTBHY, «ApomMopdo3spy, «anoananrauuny,
«OO0mras nereneparus», «JBmwkymue cuibl 3Bomtonuny, «Kapra-cxema
MapmpyTta nyrtemectsus Y. JlapBuHay, «boppba 3a cyiiecTBOBaHHEY,
«IIpucnocobseHHOCTD OpPraHU3MOBY, «I'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOIHUECKOe BUA000OPA30BAHUEY.

ObopynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IWYHBIMU THUIIAMHU
OKpack#, HaOOp MIOMOB M ceMsH, Koyuiekius «llpumepsl 3amuTHBIX
IPUCTIOCOOTIEHUM Y JKUBOTHBIX», MOJENIb «OCHOBHBIE HANpaBICHUS
ABOJIIOLIMMY», O0BbEMHAsE Mogenb «CTpoeHHe TOJOBHOIO — MO3ra
ITI03BOHOYHBIX).

buoreorpaduueckas  kaprta  mupa,  Koutekius — «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTEHUI», MOJENb alllIMKALUS
«IIepexkpéct XpoMoOCcOM», BIIaKHbIE ITpenapaThl «Pa3Burre HaCEKOMOIo»,
«Pa3ButHe IATymKkun», Mukpornpenapar «/Ipozoduna» (Hopma, MyTanuu
(OpMBI KPBUIBEB M OKPACKH TEJa).

JlabopaTopHbie U NIpaKTHYEeCKHEe PadOThI:

JlaGopatopnas  pabora Ne 1. «CpaBHeHuUe BHIOB IO
MOP(}OIOrHuecKOMY KPUTEPUION.

JIaGoparopHass pabora Ne 2. «Omnucanue mnpuCIOCOOIEHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOIO XapaKTeEPa».

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KU3HH Ha 3em.Jie.

JloHaydHbIE TIPEACTABICHUA O 3apOKICHUM Ku3HU. HayuHble
TMIOTE3bl BOBHUKHOBEHUS JKU3HM Ha 3emiie: abMOreHe3 U MaHCIEePMUSL.
XuMuueckast 3BONIOLUSA. AOMOreHHbIN CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPTaHUYECKUX. OKCHEPUMEHTAJIBHOE IIOATBEPKICHUE XUMUYECKOU
sBoyouMy. HavanpHble 3Tanbl Onosiornyeckod sBostouuu. l'umoresa
PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
nporokieTku. IlepBele kieTkm W uX J3Bomouus. DopmMupoBaHHE
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zButne xu3Hm Ha 3emiie 1o spaM u nepuoaaM. Kartapxemn.
Apxelickas u npoTepo3oiickast 3pbl. Ilaneo3olickas spa U €€ NepUOIbL:
KeMOpHUHCKUA, OPJOBUKCKUH, CUJIyPUHCKHUN, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUN.

Me3o030iickast 3pa U €€ NepUuoabl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.



Kalino3olickasg 3pa U €€ mepuoibl: MAJICOTCHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepuCTUKa KIMMaTa U T€OJIOTHYECKUX TpolieccoB. OCHOBHBIE
ATamnbl BOJIIOIMKU PACTUTEILHOIO U JKMBOTHOTO MHpa. ApomMop]o3sl y
pacTeHuid W JKUBOTHBIX. [losBIEHHME, pacuUBET W BBIMUPAHWUE TPYMII
YKHABBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa KakK OTPAKEHUE HSBOJIIOLMM.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA  YEJNOBEKAa. AHTpONOJIOrMsi Kak Hayka. Pa3Burue
MPEJICTABIICHUN O NPOUCXOXKACHUM 4YeJIOBEKa. MeToapl Uu3ydYeHUs
aHTporiorene3a. (CxoJcTBa W pa3iydyudsl YEJIOBEKAa M KMBOTHBIX.
CucTeMaTH4eCcKO€e MOJIOKEHNE YETIOBEKA.

HBwxymue cunbl (paxTopbl) anTpomnoreHne3a. HacnencrtBennas
M3MEHYHMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBI 00pa3 >KHU3HHU,
W3rOTOBJIEHUE OPYAUU TPYa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU JBOJIIOLINMU YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek ymenslii, YenoBek NpsiMoxoasni, YenoBek HeaHAepTaabCKUN,
Yenosek pasymHbiil. Haxogku  UCKOmaeMbIX  OCTaTKOB, BpeMms
CYILIECTBOBaHMsI, 00JIACTh PaCHpOCTpaHEHUs:, 00bEM T'OJIOBHOTO MO3ra,
00pa3 KU3HU, OPYIHUsL.

YesioBeueckne pacbl. OCHOBHBbIE OOJIBIINME PACHI: €BPONEOUIHAS
(eBpasuiickas), Herpo-aBCTpaouIHas (IKBATOPUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-amepukanckas). YepTsl MpUCIOCOONICHHOCTH MPEACTaBUTENCH
YEJIOBEUECKUX pac K  YCJIOBUSM  CyLIECTBOBaHUA.  EIWHCTBO
yenoBeuecknx pac. Kpurnka pacusma.

JemoncTpanuu:

[Toptpetsr: @. Pean, JI. Ilacrep, A. . Omapun, C. Mumiep, I
Opu, Y. lapBun.

Tabmumer u  cxembl: «Bo3HukHOBeHnne (COIMHEYHOM CHCTEMBDY,
«Pa3Butue opranmyeckoro mupa», «PacturenbHas kineTkay, « KuBoTHas
kietka», <«lIpokapuotnueckas kierka», «CoBpeMeHHas cucTeMa
OpraHuyYecKoro mupa», «CpaBHEHHE aHATOMHYECKUX YEpPT CTPOCHUS
YeloBeKa M YeNIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTUYECKUX HAXOJOK TMPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHeitmme moau», «/peBHue moauw», «llepBble COBpeMEHHBIE
oAy, «HemoBeueckue pacoy.

O6opynoBanue: wmyispku  «lIpoucxoxkaeHue uyenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHIepTalblia, KPOMAaHbOHIIA), CJICTIKU



WM U300paKeHNsT KaMEHHBIX OPYIUi MEepPBOOBITHOTO YeoBeKa (KaMHU-
qyonmnepsl, pyousna, ckpebdia), reoXpoHOJIOruyecKasi TabiuIa, KOJUICKIUS
«DOpMBI COXpaHHOCTH UCKOITAEMbBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «/3ydyeHHe HCKOMAEMBIX OCTATKOB
PACTEeHUI U )KUBOTHBIX B KOJUICKITUSIX).

OKcKypeust «OBOJIIOIMS OPraHMYecKoro mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KpAeBEIUECKUI MY3€ii ).

Tema 3. Opranu3msl U OKpYy Ka0as cpeaa.

DKOJOTUSl KaK HayKa. 3aJadyd MW pa3lelibl dKOJOruv. MeTobl
JKOJIOTUYECKAX  MCCIEIOBAHUNA.  DKOJOTMYECKOE  MHUPOBO33PECHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpensl oOuTaHMS OpPraHW3MOB: BOJIHAsA, HA3€MHO-BO3JYyIIIHAS,
MMOYBEHHAs!, BHYTPUOPTaHU3MEHHAS!.

Oxonornyeckue  dakropsl.  Kiaccudukanuss  3KOJIOTHUUECKUX
(dakTOpOoB: abMOTHUYECKHE, OMOTHYECKHE W AHTPOTOTreHHBIC. JlelicTBHe
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TEMIlepaTypa, BIAXKHOCTb.
®oronepuonusm.  [IpucrnocoOneHuss  opraHu3MOB K JCHCTBUIO
abmotnuecknx (hakTopoB. bruomorndeckue puTMel.

buotnueckue ¢aktopbl. Bumbl OHOTHYECKMX B3aMMOACHCTBUIA:
KOHKYPEHIIMs, XWIIHUYECTBO, cUMOUO3 U ero ¢opwmbl. [lapazutusm,
KOoIepanus, MYyTYyaJIN3M, KOMMEHCAJIN3M (KBapTUPAHCTBO,
HaxJIEOHUYECTBO). AMEHCaNU3M, HEUTpanu3M. 3HaA4eHHE OMOTUYECKHX
B3aMMOJICUCTBUN ISl CYILIECTBOBAaHUS OPraHU3MOB B MPUPOIHBIX
COO0O01IECTBAX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKH  TOIMYJISLHH. OcHoBHbIE
MOoKa3aTeld TMOMYJALUU: HYHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb, MPUPOCT, MUTPalUs. JIMHAMUKA YUCICHHOCTU MOMYJISAINU U
€€ peryinus.

JemoHncTpanuu:

[Toptpetsr: A. I'ymGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuupr u cxemsl: kapta «llpupognbie 30HBI 3emuan», «Cpensl
oOuTaHUSs OPraHUu3MOBY, «DoTonepuoau3ImM», «Tommynsummy,
«3aKOHOMEPHOCTH  POCTa ~ YMCIEHHOCTH TMOMyJIAluu  UH)y30puu-
Tybenbkny, «Iluiesbie nemnmny.

JlaGopaTopHblie U IpakTHYecKue padoThbl:



Jlabopatopuast pabora Ne 3. «Mopdomornueckrne 0COOEHHOCTH
pacTeHUH U3 pa3HbIX MECT OOUTAHU.

JlabopatopHasi pabora Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaxktnueckas pabora Ne 2. «Iloacd€Tr TIOTHOCTH TOIYJISIIHI
Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo0uiecTBa ¥ 3K0JOTHYECKHE CUCTEMBbI.

Coo01iectBO opranu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a:
BUJIOBasA, MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
TOMHUHAHTEL. CBs13U B OMOIIEHO3E.

Dxosiornyeckue cucrteMsl (3kocuctemsl). [TonsTue 06 s3xocucTeMe u
OHroreoIeHose. OYHKIIMOHAIbHbBIE KOMITOHEHTBI HKOCHUCTEMBI:
MPOJIYIIEHThI, KOHCYMEHTHI, peAylleHTbl. KpyroBopoT BEIIECTB U MOTOK
AHEPruM B sKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[TurmeBrie nenu U cetd. OCHOBHBIE MMOKA3aTEIN YKOCHUCTEMBI: OHoMaccea,
MPOMYKIUS. ODKOJIOTHYCCKAE MMHUPAMUIBI: TPOIYKIIUH, YHCICHHOCTH,
ouomaccel. CBOICTBA HSKOCHCTEM: YCTOWYUBOCTH, CaMOPETYJISIIHS,
paszButue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKocHhcTema
XBOMHOTO WJIM IITUPOKOJIMCTBEHHOTO JIeca.

AHTPONIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe #  XO3SHUCTBEHHOE 3HAYEHUE arpodKOCHUCTEM U
ypOOIKOCUCTEM.

buopazHooOpazne kak  (GaKTOp YCTOWYMBOCTH  DKOCHCTEM.
CoxpaHeHre OMOJIOTHIECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenune B. U. Bepnanackoro o Ouocdepe. ['panuibl, coctaB u
cTpykrypa 6uocdepsl. XKupoe BemiectBo u ero ¢pyHkuuu. OcoOEHHOCTH
ouocdepbl Kak ra00aTBEHON YKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE W
oOparHas cBs3b B Ouocdepe.

KpyroBopoThl BemiecTB M OMOTCOXUMHUYECKHE ITUKIIBI AJIEMEHTOB
(yraepona, azora). 30HAIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTtBo B Ouochepe 3emiin. AHTPOIIOTEHHBIE U3MEHEHUS B
ouocdepe. ' mobaTbHBIE IKOJIOTHIECKUE TTPOOTIEMBI.

CocyiiecTBoBaHHE TNpUPOABI U 4enoBedyecTBa. (CoxpaHeHHE
O0nopazHooOpa3usi Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl. OcHoBa
pPallMOHAIIBHOTO  YMPAaBIEHUS  NPUPOAHBIMH  pecypcaMh U HX
UCIIoNIb30BaHue. JlocTHKEHUST OMOJIOTUN U OXpaHa IPUPOJIBL.

JlemoHcTpanuu:



[Toptpetsi: A. [Ixx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuner 1 cxembl: «lIumesBple nenm», «buomneHO3: cocTtaB H
cTpykTypa»,  «llpupoanble  coobmectBa», «llemu  nuTaHuAY,
«konornyeckass nupamuna», «buocdepa u uenosek», «IkocucTema
IIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO Jiecay, «bruoneHnos
BOJOEMAY, «ATpoLeHO03», «lIpuMepHbIE aHTPOIIOrEHHBIE BO3AECHCTBHS HA
pupoay», «BaxkHENIIME HCTOYHNKY 3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX
Bo», «llouBa — BaxHeHas cocraistonias Ouocdeprr», «DPakTOpbI
Jerpasanuu I10YBY», «ITapHUKOBBIi apdexT», «DaxkTopsl
PaAMOAaKTUBHOTO  3arpssHeHust Ouocdepp», «OOmas CcTpykTypa
ounocdeps», «PacpocTpanenue xu3Hu B 6uocdepe», «O30HOBBIN dKpaH
ouocoeps», «kKpyrosopot yriepoaa B 6uochepe», «Kpyrosopor a3ora B
IIPUPOLEN.

O6opynoBanue: MoJelb-alIuIMKaus «TUNu4Hble OHOLEHO3BIY,
repOapuii  «PacTutenbHBIE COOOIIECTBa», KoJUeKuu «buomenosy,
«BpenuTenu BaXXHEHIINX CETbCKOXO3IUCTBEHHBIX KYIbTYpP», Tepoapuu u
KOJUICKIIUM PACTEHUM U JKUBOTHBIX, IIPUHAUIEKAIUME K pPa3HbIM
DKOJIOTMYECKUM TIpymmnaM oaHoro Buaa, KpacHas knura Poccuiickoi
®denepanyu, N300pax)eHUsI OXpaHAEMbIX BUAOB PACTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHW A [TPOI'PAMMBI T10
BHAOJOI'MN HA BA3OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacuo @I'OC COO, ycraHaBIMBaKOTCA TpeOOBaHUS K
pe3yJbTaTaM OCBOEHHUS OOy4YaIOUIMMMCA MPOTPaMM CPEIHEro OOIIero
o0pa30BaHMs: TNYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IJHMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IPEIMETA
«bHOJIOTHS»  BBIICIICHBI  CIECAYIOIIME COCTABJSIONIME: OCO3HAHUE
00yYaIOIMMUCS POCCUMCKON Ipa)KIaHCKOW UASHTUYHOCTH — TOTOBHOCTH
K CaMOpPAa3BUTHIO, CAMOCTOSTEIbHOCTH W CaMOONPECIICHUID, HaJIM4Ue
MOTHBAIlMM K OOYYEHMIO OWOJIOTUM, IICJICHANIPABICHHOE pa3BUTHE
BHYTPEHHHUX YOEXICHUMN JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TPATULIMI pa3BUTUS OMOJOTUUECKOTO 3HAHUSI, TOTOBHOCTD
U CHOCOOHOCTh  OOy4YalIIMXCA  PYKOBOJICTBOBATHCS B CBOEH
NESITEIbHOCTH  [IEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKAaMH, IPUCYIIIUMH
CUCTEeME OWOJOTHYECKOTO 00pa3oBaHMsI, HAIWIUE HSKOJOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh €M W CTPOWTHh >KU3HCHHBIC
TTaHBI.

JIM4HOCTHBIE  pE3yJbTaThl OCBOECHHUS  mpeamera «buomorus»
JOCTUTAIOTCSI B €MHCTBE YU4eOHOM M BOCIHTATEIBHON ACATEILHOCTU B
COOTBETCTBUM C TPAJULHOHHBIMH POCCUUCKHUMHU COLMOKYJIBTYPHBIMH,
HWCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMU B
oOmmiecTBe TpaBWJaMH W HOPMaMH TIOBEICHUS W CIIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOBOCTIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTHU3MA, YBAKEHHUS K 3aKOHY M
MPaBOMOPSAAKY, YEJIOBEKY TPyAa W CTApLIEMy ITOKOJICHUIO, B3aUMHOTO
YBOKECHUS, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJICAUI0 W
TpagulUsIM MHOTOHAIIMOHAIBHOrO Hapoja Poccuiickonn ®enepanuu,
MIPUPOJIE U OKPYKAFOIIEH CpeTIe.

JIngyHOCTHBIE ~ pe3yibTaThl  OCBOCHHS  y4eOHOTO  MpeaMeTa
«buonorus»  JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi pyKOBOJACTBOBAaTbCA CPOPMHUPOBAHHON  BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIUM, MO3UTHUBHBIX
BHYTPEHHHX YOEXKJICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM



POCCHICKOTO OOIIEeCTBa, pACIIMPEHUE >KU3HEHHOTO OTBITa W OMbITa
NEATeIbHOCTH B MPOLIECCE pealii3alldd OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATEIILHOM JESITECIILHOCTH, B TOM YMCJIC B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKTAHCKON IMO3MIIMK OO0YyYaIOIIEeToCcs Kak
aKTUBHOTO W OTBETCTBEHHOTO YJICHA POCCUICKOT0 00IIECTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TMpaB U O0OS3aHHOCTEM,
YBOKEHHUE 3aKOHA U MPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATCIBHOCTH IIpHU
CO3JaHUU Y4YEOHBIX MPOEKTOB, PENICHWU yYEeOHBIX W IMO3HABATCIIBHBIX
3a/1a4, BHIMOJHEHUHN OUOJIOTUUECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH OMPEICNATh COOCTBEHHYIO MO3UIIUIO TT0 OTHOIIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU M OOBSICHSTH €€;

YyMEHHE YUYUTHIBAaTh B CBOHUX JICUCTBUSAX HEOOXOJAMMOCTH
KOHCTPYKTUBHOT'O B3aMMOJCHCTBUS JIIOJEH C pa3HbIMU YOEXKICHUSIMU,
KYJbTYPHBIMU IIEHHOCTSIMU U COIIUATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IMPOIIECCE COBMECTHOTO
BBITIOJTHEHUS YYEOHBIX, MO3HABATEJIbHBIX M HCCIEIOBATEIBCKUX 3aaad,
YBaKUTEIIBHOTO OTHOIICHUS K MHEHHIO OINIMOHEHTOB NMPU OOCYKICHUH
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPUOTUYECKOT 0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPaKJTaHCKOW HIACHTUIHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH
nepen PonuHOW, ropaocty 3a CBOM Kpal, CBOKO PoavHY, CBOM SI3BIK U
KYJIbTYPY, POIIJIOE U HACTOSAIIEC MHOTOHAIMOHAJIBHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKaM
npupoisl, jAocTikeHussM Poccum B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTHUAX, TPY/IE;

CITIOCOOHOCTH OIICHUBATH BKJIQJl POCCUMCKUX YYEHBIX B CTAHOBJICHHUE
U pa3BUTHE OHMOJIOTHM, MOHMMaHUS 3HAYCHHUS OWOJOTMH B TMO3HAHUM
3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3aIluTe
OrteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHUE TYXOBHBIX IIEHHOCTEW pOCCUNCKOTO Hapo/1a;

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO ~ CO3HAHMS,  ATHYECKOIO
MMOBEICHUS;



CIOCOOHOCTh OLICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHbBIE
peuIeHusl, OPUEHTUPYSACh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISAM, CO3aHUI0 CEMbBH
Ha OCHOBE OCO3HAHHOTO IIPUHATHS LEHHOCTEW CEMEWHOW MKW3HU B
COOTBETCTBHUHM C TPAAUIUAMU Hapo10B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOUas JCTETUKY ObITa,
HAay4YHOI'O0 M TEXHUYECKOr0 TBOPYECTBA, CHOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHUM;

IIOHUMAHUE SMOLMOHAIIBHOIO BO3JCUCTBUS KUBOM IPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HbIX BUJAX HCKYCCTBa,
CTPEMJICHHE MTPOSIBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢usuyeckoro BocCHMTAHUSA, (POPMHPOBAHHMA KYJIbTYPHI
310POBbS ¥ IMOIMOHAJIBLHOIO 0JIATONIOTYYMS

NOHMMAHUE U peanu3aliysi 310poBoro 1 0e30macHoro oopasa *KU3HU
(310poBO€ TUTaHHE, COOJIIOJIEHUE TUTMEHUYECKHX MpaBWI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI U OTHbIXA, peryjsipHas (hu3nueckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O Y KOMIIETEHTHOT'O OTHOILICHHUS
K COOCTBEHHOMY (DPU3MUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;

NOHMMAHUE [IEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJJIEKTUBHOTO
0€30MacHOTO MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HH
JIIOICH;

OCO3HAaHUE TMOCIEACTBUI W HENPUSATHS BPEAHBIX MPUBBIYEK
(yrotpeOmneHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYydy, OCO3HAaHHWE I[IEHHOCTH MAacTepCTBa,

TPyA0II00UE;
TOTOBHOCTh K AaKTUBHOH JEATEIBHOCTH TEXHOJIOTHUYECCKOM M
COIIMAJIEHOM HaIPaBJICHHOCTH, CIIOCOOHOCTB UHUIIMAPOBATh,

IJIAHUPOBATh U CAMOCTOSITEIIBHO BHITIOJIHATH TAKYIO €SI TEIIbHOCTB;
WHTEpEC K pa3IndHbIM chepaM MmpodecCHOHATBHONU NeSTeILHOCTH,
yMEHHE ~ COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymieir mnpodeccuun wu
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO HA
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LIeeco00pa3Hoe OTHOLIEHHWE K NPHpPOAE Kak
VCTOYHHKY JKA3HHU Ha 3eMJI€, OCHOBE €€ CyIeCTBOBAHMUS;

NOBBILLICHUE YPOBHSA HKOJIOTMYECKON KYJIbTYpBL: MpPHOOpETEeHUE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH X BO3MOKHBIX MOCIEACTBUI
JUISL OKPY KAKOLIEH CpeIbl;

OCO3HaHWE TJIOOATFHOTO XapakTepa HKOJOTHYECKUX MpodieM W
NyTeW UX pEelICHHUS;

CIIOCOOHOCTh ~ UCHOJIB30BaTh IpPHOOpETaeMble MpU  HU3YUCHHUH
OWONOTHH 3HAaHUS M YMEHHUS TpPH PEHICHUH MpoOJieM, CBA3aHHBIX C
pallMOHANIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoneHue MpaBUII
NOBE/ICHUS B TNPUPOJE, HAIPABICHHBIX HAa COXPAaHEHHWE DPABHOBECUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HENpPUATUE JEWCTBUN, NPUHOCIIIMX Bpel OKpYXaroulei
NPUPOJHONM  cpelie, YMEHUE TMPOTHO3UPOBATh  HEOIAronpusTHHIC
DKOJIOTUYECKHAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUH WU
peloTBpalaTh UX;

HaJM4Me Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, IKOJIOTHYECKOM
KyJbTypbl, OMNbITAa JCSATEIILHOCTH 53KOJOTMYECKOW HAalpaBICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEIbHOM, KOMMYHUKAaTUBHOM
U COLMAIBHOM NpPaKTUKE, TOTOBHOCTM K YYACTHIO B IPAKTUYECKON
NEATENBHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUSA HAyKH U OOILIECTBEHHOW IMPAKTHKH,
OCHOBAaHHOTO Ha JHUAlOre KyJbTyp, CIHOCOOCTBYIOUIETO OCO3HAHUIO
CBOETO MECTa B MIOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SA3BIKOBOM M YMTATENILCKOW KYJIbTYpPbhl Kak
CpeicTBa B3aUMOJECHCTBUSA MEXKY JIOJIbMH U MTO3HAHUS MUPA;

NOHMMAaHUE crienu(pUKU OMOJIOTUN KaK HayKH, OCO3HAHUS €€ pOJIH B
(GOpMHPOBAHUM  PAIMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JAaHUU
LEJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €JUHCTBE
NpUPOABL, 4YeJIOBEeKa M  0OlecTBa, B MNO3HAHUU  HPUPOIHBIX
3aKOHOMEPHOCTEH W pEIIEHUH NpoOJIeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OMOJOrMM s COBPEMEHHOM
UUBUIM3AUU: 00ECleYeHuss HOBOI'O YPOBHS pa3BUTHUS MEAMLIMHBI,
CO3/IaHME€ TIEPCIEKTUBHBIX  OMOTEXHOJOTHH, CIOCOOHBIX  pemIaTh



pecypcHbIe IPOOIeMbl Pa3BUTHS YEJIOBEUECTBA, ITIOMCKA MTyTEH BbIXOJA U3
rJ00aNbHBIX HKOJIOTUYECKUX NpobiaeM u obecredeHus Iepexoja K
YCTOWYMBOMY PAa3BUTHIO, PALlMOHAIBHOMY HCIOJIb30BAHUIO ITPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LIETSAX
MOBBIIICHUS 00IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHONW TpPamMOTHOCTH OOydYaromuXcs,
bopMupyeMoil Ipu U3yueHUN OHOJIOTHH;

IIOHUMAHUE CYIIHOCTM METOJNOB II03HAHMS, WCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIONb30BATh MOydaeMble 3HAHUS
IUIA  aHaM3a W OOBSICHEHWs SBICHUN OKPYXKAIOIIETO MHpa H
OPOUCXOASAIMIUX B HEM HU3MEHEHUHM, yMEHHME JejaTh OOOCHOBAHHBIE
3aKJIFOUYEHUSI Ha OCHOBE HAy4YHbIX ()AaKTOB M HMEIOIIUXCS JaHHBIX C
LIEJIBIO TTOJTYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh ~ CaMOCTOSITENILHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHUS JJIs PELICHHS] POOJIEM B pEabHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTHM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTb
OCYLIECTBJIATh IPOEKTHYKD U  HCCIEHOBATENIBCKYH)  JEATEIbHOCTb
VHJVBUIyaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO H
caM0o00Opa3oBaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM TIO
OMOJIOTMH B COOTBETCTBUU € )KU3HEHHBIMU OTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yibTaThl OCBOCHHSI yd4eOHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYMMBIC 11 (POPMHUPOBAHUS MHPOBO33PCHHUS
00yJaroIMXcsl MEKIUCIUTLIMHAPHBIC (MEXIPEIMETHBIE) OOIICHAYIHBIC
MOHSTHUS, OTPAKAIOIIUE IICJIOCTHOCTh HAy4YHOM KAapTUHBI MUpa U
crieruUKy METOOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEpPrus, SBICHUE, MPOILECC, CHCTEMa, HAy4HbIH (akT,
MIPUHITUTI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHs, HCCIICIOBAaHUE,
HaOMIoZIcHNUe, HW3MEpPEHUE, SKCIEPUMEHT U JAPYTHX), YHHUBEPCAIbHbBIE
y4eOHbIe JeUCTBUA (mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE,
peryJsTuBHbIE), obecneunBaroie (HopMupoBaHue (QyHKIIMOHAITBHON
rPaMOTHOCTH U COIMAIBHON KOMIIETCHIIUN 00Y4YaroIIMXCs, CIOCOOHOCTh
0oOydJaronmxcsi  WCTHOJB30BaTh  OCBOCHHBIE — MEXIUCITUIUTHHAPHEIC,



MUPOBO33PEHUYECKUE 3HAHUSI U YHHUBEpCaJbHbIC ydeOHbIC IEUCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHON IPAKTHUKE.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOCHHS MPOTPaAMMBbI CPEIHETO
o011ero o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBjaeHne YHUBEPCAJbHBIMU Y4YeOHBIMHM MO3HABATEJbHBIMHU
AeCTBUSIMM:

1) 0a3oBbIe JIOrHYeCKHE 1eHCTBHUSA:

CaMOCTOSITeNIbHO (OpMYTIHUPOBATh M aKTyaJU3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI  JIOTUYECKOTO
MBINIUTCHUsT ~ (aHanW3a,  CHHTE3a,  CpaBHEHWsA,  Kiaccuukaimy,
0000I11IeHNs ), PaCKPBIBaTh CMBIC]T OMOJIOTHYECKUX MTOHATUM (BBIICIATHh HX
XapaKTepHbIE ITPU3HAKH, YCTAHABIMBATD CBS3H C APYTUMU MTOHATHAMU);

ONpeNesATh LEIU ACATeIBbHOCTH, 3a7aBasi MapaMeTphl U KPUTEPUHU
UX  JIOCTUXKEHHUSI,  COOTHOCUTH  pE3yJbTaTbl  JICSITEIBHOCTH  C
MTOCTaBJICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS JJIsI OOBICHEHUS (PaKTOB U
SIBJICHUH KUBOU IPUPOJIBI,

CTPOHTH JIOTMUECKHE PACCYXKJCHHS (MHIYKTHBHBIC, JTETyKTUBHBIC,
[0 AHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJEIbHbIE CPEACTBA ISl MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OHOJIOTHYECKHX
00bEKTax, a TakKe MPOTUBOPEUYUI pPa3HOrO pOJAa, BBISBICHHBIX B
pa3IMUHbIX UHOOPMALIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUTAH pEIICHHS NpoOJeMbl C Y4€TOM aHalu3a
HMMEIOIIMXCSl MAaTEPUATIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OLICHUBATH COOTBETCTBUE
PEe3yJbTaTOB 1IEJISIM, OLICHUBATH PUCKU MOCTEACTBUM I€SITEIHHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH PadOTy B YCIOBHUSAX PEATbHOTO,
BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEHICHUM >KU3HEHHBIX
npobiieM.

2) 6a3oBble HccaeA0BaATEIbCKHIE AeiiCTBHSI:

BIIaJICTh HaBBIKAMU Y4e€OHO-MCCICAOBATEILCKOM W MPOEKTHOMN
NEATEeIbHOCTH, HaBBIKAMH Pa3pelICHHs Mpo0JieM, CIOCOOHOCTBIO W
FOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJOB  PCIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3IMYHBIX METOJ0B TTO3HAHUS;



WCIIONb30BaTh PA3HYHBIC BHUABI JACATEIHHOCTH MO TOIYYCHHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPeoOpa30BaHUIO U PUMEHEHHIO B
yu4eOHBIX CHUTyalUsiX, B TOM YHCJI€ IMpPH CO3JaHUU Y4YEOHBIX M
COLIMAJIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIH THUN MBIIUICHUS, BIAJETh HAYyYHOU
TEPMHUHOJOTHEH, KITFOUEBBIMH MOHATHUSIMHI U METO/IAMU;

CTaBUTh ©  GOpMyIupoBaTb  COOCTBEHHBIE  3aJaddl B
o0pa30BaTeNbHON NEATENBHOCTH U KU3HEHHBIX CUTYaIUX;

BBISIBJISITh IIPUYMHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJlIU3UPOBATh
3ajavy, BBIJBUTATh THUINOTE3Yy €€ pEeUICHHs, HAaXOAUTh apTyMEHTHI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJICHHUH, 3aaBaTh MapaMeTpbl U KPUTEPHUH
peILIeHNUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PEILCHUS 3aJlaull pe3ysbTarThl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OIICHHBATh NPUOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBI MOMCK IEpeHOca CPEICTB U
CHOCO0O0B JAEMCTBUSI B IPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCHTHh 3HAHUS B IO3HABATEIBHYIO M TPAKTHUECKYIO
00J1aCTH KU3HEACATCILHOCTH;

YMETb UHTErpUPOBATH 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, IMpeAjaratb OpUrHHAJIbHBIE MOAXOABI U
pEeIIeHus, CTaBUTh MPOOIEMBI U 3aJ]a4H, TOIMYCKAIOIINE albTePHATUBHbBIC
peIIeHusl.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMaAnUH (TEKCTe
y4e0HOro0 mocoOus, Hay4YHO-NIOMYJSPHON JHUTEpaType, OMONIOTHMYECKUX
CIIOBapsiX Y CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax [JaHHBIX, B
WnTepHere), aHanu3upoBaTh MHGOPMALIMIO Pa3IMYHBIX BUJIOB U (popMm
NPEJCTaBICHNUs, KPUTUYECKH OLIEHWBAaThb €€ JOCTOBEPHOCTb M
HEIPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTh 3aMpOCHl U MPHUMEHSITHh Pa3IMYHBIE METOIBI MPH
nouicke MW orbope Ouomornyeckol wHpOpManK, HEOOXOAUMOUN IS
BBITIOJIHEHUSI y4eOHBIX 3a/1a4;

npuoopeTaTh OTIBIT UCIIOJIb30BaHUs MH(pOPMaLMOHHO-
KOMMYHHMKaTUBHBIX  TEXHOJOTHH,  COBEpIICHCTBOBATH  KYJIBTYpPY
aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSATEIILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TIPEICTaBIICHUS
Oounonornyeckor nHGopManuu (CxeMbl, TpaduKu, AUArPaMMBI, TAOJIHIIHI,
PUCYHKH U JIPyTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MpHU paboTe C
Ounosornyeckoi nHOpMaIen: MPUMEHATh XUMUYECKHE, (PU3NUECKHUE U
MaTeMaTHYeCKHe 3HaKdW U CHUMBOJBI, (GopMynbl, abOpeBuarypy,
HOMEHKJIATypy,  HCIOJB30BaTb W  TPEOOpPa3OBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BIIAJICTh HAaBbIKAMU pACMO3HABAHMS U 3alllUThl WHGOpMAIIUH,
nH()OPMAITMOHHOMW 0€30TTaCHOCTH JIMYHOCTH.

OBaaneHue YHHUBepPCAJIbLHBIMH KOMMYHHKATHUBHBIMH
AEeCTBUAMM:

1) oOmenme:

OCYIIECTBJISAITh KOMMYHHUKAIIMM BO BCEX cepax KU3HHU, aKTHUBHO
y4acTBOBaTh B JUAJNOTe WU JHUCKYCCHHM TIO CYIIECTBY OOCYKIaeMon
TeMbl  (YMEHHE 3a7aBaTh  BOIPOCH,  BBICKA3bIBaTh  CYXKICHUS
OTHOCUTEJIBLHO  BBIMIOJIHEHUS  MpejjiaraeMod  3ajJadd, y4YUTHIBAThH
MHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN JAPYTUX YUaCTHUKOB UAJIOTA UITU
JTUCKYCCHUN);

pacmo3HaBaTh HeBepOajdbHBIE CpEACTBA OOIIECHUS, TOHUMATh
3HAYCHWE  COIMANBHBIX  3HAKOB, TMPEANOCHUIIOK  BO3HUKHOBCHHS
KOH()JIUKTHBIX CHUTyallUil, yMEThb CMT4aTh KOH(DIUKTHI W BECTH
MIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMUA CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHS,
MOHUMAaTh HaMEpPEHUs JPYTuX JIOJeH, TPOSBISITh YBAKHTEILHOE
OTHOULIEHUE K COOECETHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOU BO3paKCHUS;

pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO  TOYKY 3pEHUS C
HCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesSITeJIbHOCTD:

MOHUMATh U  HCHOJB30BaTh NPEUMYIIECTBA KOMAHAHOW W
WHJUBUIyaIbHOW pabOThl MPU PEHICHUH OUOJOTHUYECKOW MpPOOJIeMBbl,
O00OCHOBBIBaTh ~ HEOOXOJUMOCTH MPUMEHEHHUS TPYNHOBBIX  (opM
B3aUMOJICHCTBUS IPHU pEUICHUHU YUEeOHOM 3a1a4u;

BBIOMpPATh TEMATUKY M METOAbl COBMECTHBIX JEUCTBHM C Y4ETOM
OOIIIMX UHTEPECOB U BO3ZMOXHOCTEH KaK/10r0 WiIeHA KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOM JESTeNIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JCHCTBUSA MO €€ JOCTHIKEHHUIO: COCTaBIATH IUIaH



NeUCTBUM, pachpeneisiTb pojd C Yy4ETOM MHEHUW YYaCTHUKOB,
00CYXIaTh Pe3ynbTaThl COBMECTHON paOOTHI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJOro Yy4acTHUKA
KOMaH/Ibl B OOIIUI pe3ybTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaratb HOBbIE MIPOEKTHI, OIEHUBATh UJICH C TTO3ULIMY HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYUIECTBJISATh  MO3UTHUBHOE  CTPATETMYECKOE TOBEIACHUE B
Pa3IUYHBIX CHUTYallUsSX, NPOSBISATH TBOPUECTBO M BOOOpakeHUE, ObITh
WHUIIMATUBHBIM.

OBJaieHne YHUBEPCATBHBIMH PEryJSSTUBHBIMU JI€iiCTBUSAMM:

1) camoopranusanus:

MCII0JIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl BBISABICHUS MPOOJIEM U
WX PELICHUS B )KU3HCHHBIX U YUYCOHBIX CUTYaAIUSX;

BBIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM LENIeBbIE W
CMBICJIOBBIE YCTAHOBKHU B CBOUX JIEUCTBUSX U MOCTYMKAX MO OTHOIICHUIO
K JKUBOUW MPUPOJE, CBOEMY 3/I0POBbIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBJISATh IMO3HABATEIbHYIO JEATEIIbHOCTD,
BBISIBJIATH MPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHOM IEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEIICHHs] MPOoOJIEMBbl C YYETOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN 1 MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacHIMpsiTh paMKd Y4YEOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOpP, AapPryMEHTHpPOBATh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh  (DOPMHUPOBAHUIO U  TPOSIBICHUIO  IIHMPOKOU
SPYIULIMM B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTenbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaThb OIIEHKY HOBBIM CHUTyalusM, BHOCHUTb KOPPEKTHUBBI B
JeSATENbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LIETSM;

BJIQJICTh HAaBbIKAMHU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAaHMS
COBEPUIAEMBIX JICVCTBUN U MBICIUTEIIBHBIX MTPOIIECCOB, X PE3YJIHTATOB U
OCHOBAaHMM, MCMOJIH30BATh HNPUEMBI PEPIICKCUU ISl OLICHKU CUTYalluHu,
BBIOOpA BEPHOTO PELICHUS;



YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110
UX CHUKEHHIO;

IIPUHUMATh MOTHUBBI W ApryMEHTBl JpyIMX IIpU  aHAIU3E
pEe3yIbTaTOB IEATEIbHOCTH;

3) npuHsATHE Ce0HA M APYTUX:

MPUHUMATh ce0sl, IOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

[IPUHAMATh MOTHUBBI ~M apryMEHTBl JPYyIMX I@pU aHAIN3E
pEe3yIbTaTOB IEATEIbHOCTH;

IpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OIIMUOKU;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C TO3UIUH APYTrOTro
YEJI0BEKa.

HPEIMETHBIE PE3YJIBTATDI

IIpenmetHsbie pe3ynbTaThl 0OcBoeHUs MporpamMmbl COO no 6uonoruu
Ha 0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue A yaeOHOro mpeameTa
«buonorus» HayyHble 3HAaHHA, YMEHHS M CHOCOOBI JEUCTBUI TIO
OCBOCHMIO, HWHTEPHpPETallud M MpPeoOpa3oBaHUIO 3HAHUM, BUIBI
JEATENBHOCTH I10 MOJYYEHUIO HOBOI'O 3HAHUSA U NPUMEHEHHIO 3HAaHWU B
Pa3IUYHBIX YYEOHBIX CHUTYyallMsIX, a TAaKXE B PEabHBIX >XU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Owomoruedd. B mporpamme mpenMeTHbIe
pe3yIbTaThl MPEICTaBICHBI TI0 TOaM 00yUYEeHHUSL.

[IpeameTHble  pe3ynbTaTbl  OCBOEHUsI  y4eOHOro  mpeameTa
«buonorus» ¢ 10 knacce NOIKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTh 3HAaHUU O MECTE U pOJIM OMOJIOTUU B CUCTEME
Hay4YHOI'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KApTUHBI MUpa U HAy4HOIO MHUPOBO33PEHUS, O
BKJIQJ€ POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oounosnoruv, (QyHKIUOHAIHHOW TPAMOTHOCTH 4YEJIOBEKa I PEIICHHUS
KU3HEHHBIX 33/1a4;

YMEHUE pPaCKphIBaTh COJAEpPKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHSTHUI: KU3Hb, KIETKA, OpraHu3M, MeTa0oinu3M (0OMEH BEUIECTB H
IpEeBpalleHUEe SHEPruu), TOMEOcTa3 (CaMOperyisiuus), YpOBHEBasd
OpraHu3anus >KMBBIX CHUCTEM, CAMOBOCIPOM3BEJEHUE (PENpOTyKIus),
HACJEACTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE;

YyMEHHME  M3JlaraTh . OuoOJOrhYeckue  Teopuu  (KIEeTOYHas,
XpOMOCOMHAsi, MyTalMOHHAs, LIEHTpaJdbHasl J0rMa MOJEKYJSIPHOU
ouonoruun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. Basuiosa) u



ydeHus (0 MLEHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii H. . BaBuiioa), onpenensiTe rpaHUIbl UX NPUMEHHUMOCTH K
’KUBBIM CUCTEMaM,;

YMEHHME BIJIAJIETh METOJaMH HAyYHOrO TIO3HAHHUA B OHOJIOTHH:
HAOMIOJICHUE W OMNMHUCAHHWE >KUBBIX CHCTEM, TNPOIECCOB M SIBICHUM,
Opranm3aiyisi M  MpOBEIEHUE  OWOJIOTMYECKOTO  IKCIEPUMEHTA,
BBIJIBI)KCHUE THIIOTE3HI, BBISIBJICHHE 3aBUCHUMOCTH MEXTY
HCCIIETyEeMbIMU BEJIMYMHAMU, OOBSICHEHHE IONYYEHHBIX pPE3YJIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHITHUH, TEOPUH U 3aKOHOB, YMEHUE JI€aTh
BBIBOJIbI HA OCHOBAHUY TIOyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK
IPOKAPUOT U  OSYKApHOT, OJHOKJIETOUYHBIX U  MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHA BEILIECTB U MPEBpAIlICHUs
SHEPruM B KJETKe, (POTOCHMHTE3a, IJIACTHUYECKOTO U 3HEPreTUYECKOrO
oOMeHa, XeMOCHHTE3a, MUT03a, ME03a, OTI0I0TBOPEHUS, PA3MHOKECHHSI,
WHJUBUTyaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3);

YMEHHE TPUMEHATh IOJyYEHHbIE 3HaHUS [ OOBSCHEHUS
OMOJIOrMYECKUX MPOLECCOB M SIBJICHHUM, JUIsl NPUHATHS TNPAKTUYECKUX
pElIeHU B MOBCEIHEBHOM JKU3HM C I1I€JIbI0 o0ecriedyeHus: 0€301acHOCTH
CBOETO 3/IOPOBBSI U 37J0OPOBBSI OKPYKAIOLIUX JIIOJIEH, COOMIOCHUSI HOPM
IPaMOTHOTO TOBEJCHUS B OKPYKAIOMIEH MPUPOAHON cpesie, MOHUMaHHe
HEO0OXOJUMOCTH HUCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOW OMOJIOrUH U
OMOTEXHOJIOTUH U1 PallMOHATIBHOIO IPUPOIOIOIb30BaHUS;

YMEHHE peliaTh 3JEeMEHTApHBIE TeHETUYECKUE 3a/ladyll Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHME, CIEIJICHHOE HAacleOBaHUE, COCTAaBIIAThH
CXEMbl ~ MOHOTHMOpPUIHOIO  CKpEIlMBaHWsA i MpPeICKa3aHus
HACJIeJOBaHUsI PU3HAKOB Y OPTaHU3MOB;

yMEHHE BBINIONHATH JabOpaTOpHbIE W TMPAKTUYECKHUE pPabOTHI,
co0momaTh mpaBwia mnpud pabore ¢ y4eOHBIM H  J1abopaTOPHBIM
00opy1oBaHUEM;

YMEHHME KPUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH HHPOPMALIIO
OMOJIOrMUYECKOI0 COJIEpKaHus, BKIIOYAIOIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pa3INYHBIX HCTOYHUKOB (CpeICTBa MaccOBOM HH(pOpMAIUU, HAYIHO-
NOMYJSIPHBIE  MaTepuaibl), ATHYECKHE  aCleKThl  COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTHH, MEIMLIMHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh  COOCTBEHHbIE IUCHBMEHHbIE M  YCTHbIE
cooOmieHus, 00001as OUOJOTUYECKYI0 HMH(POpPMAIUI0O M3 HECKOJBKUX
HMCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHITUIHBIN anmapar OHOJIOTHH.



[IpenMeTHble  pe3yJibTaThl  OCBOCHHUS ~ Y4ye€OHOTO  MpeaMeTa
«buonorusa» ¢ 11 knacce NOMKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME
HAay4YHOT'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUW KapTHHBI MHUpPAa U HAYYHOIO MHUPOBO33PEHUS, O
BKJIQJIE POCCHUHCKHX U 3apyOeXHBIX YYEHBIX-OMOJOrOB B pa3BUTHE
Oouwosorny, (QYHKIIMOHATHHOM TPAMOTHOCTH 4YEJIOBEKA I PEIICHUS
KU3HEHHBIX 33/1a4;

YMEHHUE PACKphIBaTh COJIEp)KaHHE OUOJIOTHYECKUX TEPMHHOB H
MOHATUM: BHUJ, TOMYJSIUA, TE€HOPOHM, HSBOJIOLMS, JBWXYIIHUE CHUIIBI
(dakToph) ABOJIIOIUH, MPUCIIOCOOJICHHOCTh OpraHu3MOB,
BUJI000pa30BaHue, dKOJOTUYECKHE (haKTOPBI, SKOCUCTEMA, MPOIYIIEHTHI,
KOHCYMEHTBI, PEIYyLEHThI, LENH MNUTAHUS, SKOJOTMYECKas MUpPaMHJA,
ouoreorieHo3, Ouocdepa;

YMEHHE H3JlaraTh OMOJIOTUYECKHE TEOPUU (DBOJIOIMOHHAS TEOPUS
Y. JlapBuHa, cHUHTETHYECKass TEOpPUS DBOJIOIMU), 3aKOHBl H
3aKOHOMEpHOCTH (3apozpimieBoro cxojactsa K. M. bapa, uepenoBanus
TJIABHBIX HarpasiieHuil u mytei spomonuu A. H. CeBeprioBa, yueHus o
ouochepe B. . Bepnanckoro), onpeaenars rpaHullbl UX TPUMEHUMOCTH
K JKUBBIM CUCTEMAaM;

YMEHHME BIIaJIETh METOJAMU HAy4YHOTO IO3HAHUS B OHOJOTHH:
HaOJIIOZICHUE W OIKMCAHUE KUBBIX CHCTEM, MPOIECCOB W SBJICHUMH,
opraHuzanuss W  TpPOBEJIEHHE  OHOJIOTMYECKOTrO  DIKCIIEPUMEHTA,
BBIJIB)KCHUE TUIIOTE3HI, BBISIBJICHUE 3aBUCUMOCTH MEXKITY
HCCIIETyEMbIMU BEIMYMHAMU, OOBSICHEHHE IOJIYUYEHHBIX PE3YJIhTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MMOHATHUHI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE  BBIICNATh  CYHIECTBEHHbIE  MPHU3HAKH  CTPOCHUS
OMOJIOTUYECKNX  OOBCKTOB:  BHUAOB,  TMOMYJISAIUNA, MPOAYIECHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0II€HO30B M SKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB: HACIEJCTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa,
BUJI000pa30BaHUsl,  MPUCIOCOOJICHHOCTH  OpPraHU3MOB,  JIEUCTBUS
DKOJIOTHYCCKUX (PAKTOPOB HA OPTaHW3MBI, TIEPEHOCA BEIIECTB M MOTOKA
SHEPrUU B AKOCHCTEMAaxX, AHTPONMOTCHHBIX H3MEHEHUU B JKOCHUCTEMAaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHUX IIUKIIOB B
ouocdepe;

YMEHUE TPUMEHSATHh T[OJYyYEHHbIE 3HaHUS JUIsi  OOBSICHEHUS
OMOJIOTUYECKUX TPOIIECCOB W SBJICHHWM, NJIS TPUHATHS TPAKTUICCKUX



pEIlieHN B MOBCETHEBHON JKU3HM C IENIbI0 00ecrieueHus: 6€30MacHOCTH
CBOETO 3[IOPOBBS U 37J0POBBSI OKPYKAIOLIUX JIIOJIEH, COOMIOCHUSI HOPM
IPaMOTHOTO TOBEJICHUS B OKpYKaloleh MPUPOHON cpeje, TOHUMaHue
HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTIKEHUM COBPEMEHHON OUOIOruu
IS PaliMOHATBHOTO TIPUPOIOTIOIB30BAHUS;

yMEHHE peliaTh 3JeMEHTapHbIe OMOOTHYECKUE 3a7aur, COCTABISATh
CXEMbI [IEpeHOoca BEIIECTB U IHEPTUU B IKOCUCTEMaX (I[eNU MUTaHUsA);

YMEHHUE BBIMOJIHATE JIa0OpaTOpHBIE M TPAKTHUYECKUE padoThl,
coOmoaTh MpaBWia Ipu padore ¢ Y4eOHbIM U J1aOOPaTOPHBIM
000pyI0BaHUEM;

yMEHWE KPUTUYECKH OICHUBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COACPIKAHMS, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CpElICTBA MacCOBOW HMH(pOpMAIUU, HAYIHO-
MOMYJIIPHBIE MaTepHalibl), paccMaTpUBaTh IOO0ATBHBIE IKOJIOTHUECKUE
mpoOJIeMbl  COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHWIO K HHUM
COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE TUCBMEHHBIE U  YCTHBIC
coo0mieHusi, 00o0m@as OHOJOTUYECKYI0 WH(OpPMAIMI0O W3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO UCII0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
HanmenoBanmue pa3jiesioB U TeM undposbie
Ne n/m P Kontposabn | IlpakTuueck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypcsbl
1 buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBble cuCTEMBI M UX OpraHu3anus 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
4 XK 6
HSHCACATENRHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 PasMHOXKEHUE U MHAUBUYaIbHOE 5 1 bubnuorexa [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3MEHYHNBOCTH g 15 bubmmoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opraHu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 14 0 4

ITPOI'PAMME



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

11 KVIACC

KosimyecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBbie
Ne ni/mt P KoHnTtpoibH IIpakTHYeck (mupp )
NMPOrpamMmbl Bcero o0pa3zoBaTtejibHbIE
ble padoThI ue padboThbl
pecypchl
1 DBOJIONUOHHAS OUOJIOr U 9 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U Pa3BUTHE )KU3HU Ha 9 0.5 butnnorexa [JOK
3emie | https://m.edsoo.ru/7f41cc74
3 Opra"nu3Mbl U OKpyIKaroIas cpeaa 5 1 buGnnorexa LIOK
p Py B pea https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa ¥ DKOJIOTHUYECKUE 9 bubmuorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
> Peseparoe Bpems 3 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 0 )5

[TPOT'PAMME



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




HOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@ppoBbIe
Tema ypoka Kontpo | Hpakruu | Jar uudp
n/n Bcero JIbHBbIE ecKue H3YyYCHUSA 06pa30BaTeJIbele
padoThI padoThI pecypcol
bu6mmotexa [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
02.09.2024 https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU HPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcronp30BaHNEe pa3IMYHBIX 1 0.5 bubmmorexa [TOK
P ' 09.09.2024 | https://m.edsoo.ru/863e6122
METO/IOB IPU U3YUYEHUU
OMOJIOTUYECKHX O0BEKTOBY
3 buonoruueckue cuctemsl, MpoLECChI | bubnuorexa [JOK
U UX U3y4YEHHE 16.09.2024 | https:/m.edsoo0.ru/863¢6564
4 XUMHUYECKUH cOCTaB KIIeTKU. Bona u 1 bubnuorexa [JOK
MUHEpPaAJIbHBIE COJIU 23.09.2024 | https://m.edsoo.ru/863e674¢
bu6mmoreka [{OK
5 b .C 0 1
BITKH, LOCTAB 1 CTPOSHHE DOIKOB 30.09.2024 | https://m.edsoo.ru/863e6b72
depMeHThl — OMOJOTUYECKHE
katanuzaTtopsl. JJabopaTopnas pabora
6 No 1 «M3yuenune kaTaJluTUYECKON 1 0.5 Bubuge®ica TOK
B vl ' 07.10.2024 | https://m.eds00.ru/863e6b72

aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMmIIa3bl WIK KaTajaas3bl)»



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

bubmuoreka [JOK

KJICTKaX KOHYMKA KOPCHIKA JIYKa Ha
I'OTOBBIX MHUKpOIIpCIIaparax»

7 YIIeBOBL. Sl 14.10.2024 | https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hyxennostie kneaotsl. ATO 21.10.2024 | https://m.edsoo.ru/863e6d5¢c
9 Hctopus u MmeToabl U3y4EeHUS KIIETKH. bubnuotexa [JOK
Knerounas Teopus 11.11.2024 | https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa 18.11.2024
CtpoeHue 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
. 25.11.2024
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpenapaTax u ux
OTHCaHUE
bubmuoreka [JOK
12 Obmen semecTs wigyéTabomm 02.12.2024 | https://m.eds00.ru/863e766¢
bubmuoreka [JOK
1 K
3 OHTPOLHA paboTa 09.12.2024 | https://m.edsoo.ru/863e7¢98
14 doTtocuHTE3. XEMOCUHTES. bubnuotexa [JOK
DHepreTuveckii o0OMeH 16.12.2024 | https://m.edsoo.ru/863e7aae
’KuzHeHHbIN LMK KISTKU. [leneHue
KJIeTku. Muto3. JlabopaTopHas BuG 110K
noImoTeKa
15 0 0 3 «Hab 0.5
pabora Ne 3 «Habmoggrne muto3a B 23.12.2024 | https://m.edsoo.ru/863e7dc4



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

buocunres 6enka. Peaknus

bubmuoreka [JOK

16
MAaTPUYHOTO CUHTE3a 30.12.2024 | https://m.edsoo.ru/863e796e
17 Tpancnsanus — O6nocuHTe3 Oenka $yi0morexa OK
https://m.edsoo.ru/863e796e
13 Hexnerounsie popmbl :KkU3HU — bubnmnoreka [JOK
BHUPYCHI https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 DOpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubmuoreka [JOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
21 Jlaboparopnas pabora Ne 4 0.5 bubnmnorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NupuBuyansHOE pa3BUTHE Bbubnmnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnnorexa [IOK
HAaCJIEACTBEHHOCTH U N3MEHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUTHOE bubmorexa HOK
P ) pHaL https://m.eds00.ru/863e¢8878
CKpeIllMBaHUe
’5 JurubpugHoe ckpeluBanye. 3aKoH bu6imorexa LIOK

HE3aBHCHUMOI'O HACIICOJOBaAHUA

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



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

IIPU3HAKOB

CuerieHHOE HacleAOBaHUE
npu3HakoB. JJaboparopnas paborta No
5 «M3yueHue pe3yabTaToB

bu6mmorexa [IOK

26 MOHOTHOPHUIHOTO U JTUTHOPUIHOTO 0.5 https://m.eds00.1u/863e8c¢60
CKpelIuBaHus y Apo30(uiibl Ha
TOTOBBIX MUKpOTperapaTax»

7 I'enetuka nona. Hacnenoanue bu6mmorexa [{OK
MPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencrsennas
M3MEHYMBOCTh. JJabopaTopHas pabora

)8 Ne 6. Uzyuenue MmoandukamoHHON 0.5 bubnnorexa [IOK
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

HacnencTBenHnass U3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 0.5 bubanoreka [JOK
MyTalui y 1po30(Ubl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubmuoreka [JOK

30 Peneriia Hezoneka https://m.edsoo.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 110

31 teme «HaciaeacTBeHHOCTD U
W3MEHYUBOCTH OPTaHU3MOBY»

bubmanoreka [JOK
32 Cenekius Kak HayKa M MpOIEecc

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

1 Metobl U JOCTHKEHUS CCIICKITNHI 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
14 buorexnosorus kak orpacip 1 bubnuorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863¢9336
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KVIACC

KoaundecTBo yacoB DJIeKTPOHHbBIE
Ne ara ndpoBbIie
Tema ypoka Konrpo | Ilpakrumu | Har uudp
n/n Bcero JIbHBIE eCKHue H3YyYCHUSA 06pa30BaTeJIbele
padoThbI padoThbI pecypcbl
1 OBOJIIOLIMS U METOIBI €€ U3YUEHUS 1 Bubmorexa TOK
t A ya 02.09.2024 | https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS npeacTaBieHuit 00 | bubmuorexa [JOK
3BOIIOLAHN 09.09.2024 | https://m.edsoo.ru/863¢9570
bu6mmoreka [{OK
3 M 1
HKPOIBOTIOIHA 16.09.2024 | https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHNUIIA BAJA U DBOJIIOLNH.
4 HI;60 I;To HI;H abora Jl\io 1 1 0.5 bubnnorexa [IOK
patop P - ’ 23.09.2024 | https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BHJIOB I10
Mop(dooruueckoMy KpUTEpPHIO)
5 JIBroKy1ue Cuiibl (3J1IeMEHTapHBIE | bubnmnorexa [JOK
(haKkTOPHI) IBOTFOIIHH 30.09.2024 | https://m.edsoo.ru/863e¢9da4
bubmuoreka [JOK
E 7 1
6 CTECTBCHHEII OTOOp 1 ero dopub: 07.10.2024 | https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BOIIONUN:
MPUCIIOCOOICHHOCTh OPTaHU3MOB U
7 BU000pa3zoBanue. JlaboparopHas 1 0.5 Eubmigicxa IOK
R X patop S 14.10.2024 | https://m.edsoo.ru/863e91fde

pabora Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma H e



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

OTHOCHUTCIIBHOI'O XapaKTEpa»

Hanp ABJICHHUSA U ITYTU

bubmmoreka [{OK

YCJIOBCKA

2 MAaKpO3BOJIFOLIMH 21.10.2024 | https://m.edsoo.ru/863¢9¢cle

9 HeoOpatumocTs 3BOTIONNAN 11.11.2024

10 Ucropus xu3nu Ha 3emiie 1 METOIbI
€€ U3y4eHUs 18.11.2024

1 ['unioressl mponcxoXACHUS )KU3HUA HA bubnuorexa [JOK
3emiie 25.11.2024 | https://m.edsoo.ru/863eaSa6

12 PazButue xu3Hu Ha 3emie 1o 3pam u Bbubnuotexa [JOK
nepuoJiam 02.12.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.

13 [IpakTuueckas padora No 1 0.5 bubnuotexa [JOK
«M3ydyeHne HCKOIaeMbIX OCTaTKOB 09.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKIIUSX

14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpraHr4eCcKoro Mupa 16.12.2024 | https://m.edsoo.ru/863ea48e

bubmuoreka [JOK

15 Konrporeras padora 23.12.2024 | https://m.edsoo.ru/863eac2¢
DBOJIOIMS YeIoBeKa

16 (anTpomnorenes) . J{BUxKyuine cuiibl bubmmorexa LIOK

https://m.edsoo.ru/863ead44

(axTopsl) aHTpOHIOrEHE3a

17 OcCHOBHBIE CTaJIUU IBOTIOLUU



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

YenoBeueckue pachl U PUPOIHbIE

bubmuoreka [JOK

18
aJlarTanyy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001IeHME 10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HH Ha 3emMiie»
20 DKOJI0rus Kak HayKa
21 Cpenbl OOUTAHHS U YKOJIOTHUECKUE bubnmnorexa [JOK
(baxTOopBI https://m.edsoo.ru/863eafec
AbGuoTtndeckue hakTophbl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 ACTEeHHI U3 pa3HbIX MECT 0.5 bubmmorexa [TOK
P P ' https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padora Ne
4. «BnusiHME cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [{OK
23 buoTtnueckue dakTopbl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI
24 nomysiiun. [Ipaktudeckas padora Ne 0.5
2 «Iloacy€T MmIOTHOCTH MOIYJIALNI ’
Pa3HBIX BUJOB PACTCHUI
25 Coo01ecTBa OPraHu3MOB — bu6mmoreka [{OK
OHOLIEHO3 https://m.eds00.ru/863eb46a
%6 DKOJIOTUYECKHE CHCTEMBI bubnnoreka [[OK
(3K0cucTEMBI) https://m.edsoo.ru/863eb46a
27 OCHOBHBIE MTOKA3aTEIU YKOCUCTEMBI. bubmuoreka [JOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

DKOJIOTUYECKHE MUPAMUBI.
CgoiictBa 3xocuctem. Cykueccust

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

28 [IpupoaHbie SKOCUCTEMBI 1

29 AHTPOIIOTr€HHBIE 3KOCUCTEMBI 1

30 buocdepa — rimobanbHas 3xocucTeMa 1 bub6nnorexa LIOK
3emiun https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 bubnnorexa [IOK
ounocdepbl https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Ouocdepe 3emin 1

1 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnnorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011I€HHE TEMBI

34 «Co0011ecTBa ¥ SKOJIOTMUECKHAE 1
CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI

CETU UHTEPHET
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