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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMsbl IO OMOJIOTUN TEOPETUUECKYIO OCHOBY
Ui OTMpENeNeHUs MOAX0A0B K (DOPMUPOBAHUIO COJEPKAHUSI yueOHOTO
npeaMera «bHOJIOTHs) COCTaBUIIM: KOHLENTyallbHbIE MonoxkeHus @I'OC
COO o B3aMMOOOYCIOBJIEHHOCTH LEJIEH, COAEpPKAHUA, PE3yIbTaTOB
oOyueHuss M TpeOOBaHUM K YPOBHIO IOATOTOBKH BBIITYCKHHUKOB,
NOJIOKEHUsT 00 oOoOmMX LensX M MIPUHLHUIAX, XapaKTepU3YHOLIUX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro o00Iero oO0pa3oBaHHS B
Poccutiickoii deneparuu, a TakkKe MOJOKEHUS O CIENU(PUKE OMOJIOTHH,
e€¢ 3HAUEHUMU B [IO3HAHUM JKUBOM MpupoAbl U  oOecredyeHuu
CYLIECTBOBaHMs 4dejoBeueckoro obmiectBa. CorigacHO Ha3BaHHBIM
MOJIO)KEHUSIM, OIpPEAETCHbl OCHOBHbIE (YHKUHMHM MPOrpaMMBbl 11O
Ouosyoruu u e€ CTpPyKTypa.

[TporpamMma mo 6monoruu 1aéT MpeAcTaBIeHUE O Mesx, 00 oomei
cTpateruu OOyuY€HHUs, BOCIHUTAHUS M  pPa3BUTUSA  OOyyaroUIMXCA
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenser o0s3aTeabHOE
MIPEAMETHOE COACPKAHUE, €T0 CTPYKTYPY, pacipeesieHue 1o pasienaaM u
TeMaM, PEKOMEHIYEeMYyI0 TMOCIeA0BATEIbHOCTh HW3YYCHHSI Y4eOHOTO
Marepuala ¢ y4€TOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKKA 00pa30oBaTENbHOIO IpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
00yyYaroImmxcs.

B nporpaMme mo OMOJIOTMM TaKXe€ YYWUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM ~ JIMYHOCTHBIM, METAlpPEeIMETHbIM M  MNPEIMETHBIM
pe3ynpraTaM oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-
MIO3HABATEJIbHON J1€ATEIbHOCTH/yUeOHbIX JIEUCTBUH OOyyarommxcs I10
OCBOEGHHIO COJIEpPKaHUsl OMOJIOTHIECKOTO 00pa30BaHUsl.

B mporpamme mo Ouomorum (10-11 kmaccel, 6a30BBI ypOBEHB)
peain30BaH MPUHIUI [PEEMCTBEHHOCTM B M3yY€HUU OHOJIOrHUW,
Onarofaps yeMy B HEll IpOCMaTpUBAETCSl HAIIPABICHHOCTh HA Pa3BUTHE
3HaHUH, CBSI3aHHBIX C  (OPMHPOBAHHEM  €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHUS, LIEHHOCTHBIX OPUEHTAIMH JIMYHOCTH, HKOJOTHYECKOTO
MBIIIJICHHSI, TPEJICTaBICHUA O 3J0POBOM 00pa3e *KU3HU U OEpekKHBIM
OTHOLIEHHEM K OKpYXKarollerd npupoaHou cpene. Iloatomy Hapsny c
U3y4eHHEM OOLIEOMONIOrMUECKUX TEOPUM, a TaKKe 3HAHUU O CTPOCHUH
’KUBBIX CHUCTEM Pa3HOI'O paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TIPOIECCOB B TMporpaMMe MO OWONOTHM YJEJICHO BHUMaHHE
WCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHUW B TOBCEAHEBHOM XU3HU IS



pelleHrsT TPUKIATHBIX 3aJad, B TOM 4HCIE: NPOPUITAKTHKU
HACJEJACTBEHHBIX  3a00JIEBAHMI  YEJIOBEKa, MEIUKO-T€HETHUYECKOro
KOHCYJbTUPOBaHUs, OOOCHOBAaHUS HKOJIOTUYECKU I€I€CO00Pa3HOro
NOBEJCHUA B OKpYXKaloLeld MPUPOAHON cpele, aHauu3a BIMSHUS
XO35IUCTBEHHON J€ATEIbHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOAHBIX U
HCKYCCTBEHHBIX OSKOCHUCTEM. YCWICHHE BHUMaHHUS K MPHUKIAJIHON
HaIpaBJI€HHOCTH Yy4yeOHoro mnpeamera «buosorus» MNpOIUKTOBAHO
HEOOXOUMOCTBIO OOECIeUeHUs1 YCIOBUM Uil pELIeHUs OJHOW U3
aKTyaJIbHBIX 3ajlad IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npeanonaraet  GpopMuUpoBaHUE Yy OOYyYaKOIIMXCS  CIOCOOHOCTH
aJanTUpPOBaTbCA K  M3MEHEHUSAM  JAHHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHE cpegHero ooOuero oOpa3oBaHUS 3aHUMAET
BakHoe Mecto. OHa obOecrneunBaeT (OPMUPOBAHHE Y OOYUYaAKOLIUXCS
MPECTaBICHU O HAy4HOW KapTUHE MHpa, pacumpser u o00o0maeT
3HAaHUA O KUBOW MPUPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3ali U HBOJIIOLUHU, CO3Ja€T YCIOBHS JUIS: MO3HAHUSA 3aKOHOB
KUBOM mpuponbl, QopMupoBaHusi (YHKIIMOHATILHON TI'PaMOTHOCTH,
HABBIKOB 370pPOBOr0 M 0€30MacHOro o0pa3a KU3HU, KOJIOTHYECKOTrO
MBIIJICHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

bonpmioe 3HaueHwe OWONOrUS HMMEET TaKXKe [UJIsl PElICHHS
BOCIIMTATEIbHBIX U Pa3BUBAIOLIUX 33/1a4 CPEIHEro 0011ero oopazoBaHus,
coupanuzanuu odydaromuxcs. M3ydenwe Ouonorun oOecreurBaeT
yCIIOBUS AJis1 (POPMUPOBAHMS UHTEIIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYyIbTYpbI, CHOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUW C MPEACTABICHUSMU U3 APYTUX
yu4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU M reorpadum.
Ha3BanHble TONOXKEHHA O TPEeAHA3HAYCHWH YYeOHOro TmpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUIsSl ONPEIETIECHUS TIOJIX0/I0B K 0TOOpY H
CTPYKTYpPUPOBAHHUIO €TO COACPKAHUSI, IPEACTABIEHHOTO B IPOrpaMMe 10
OMOJIOTHH.

OTt60p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAa, B
COOTBETCTBUM C KOTOPBIM OOydYarouuecs IOJDKHbI OCBOWTH 3HAaHUSA H
yMEHUS, 3HauUMble Uil (opmMupoBaHMS ~ OOmIIEH  KYJBTYpHI,
ONPENEIAIONIME AJEKBAaTHOE IIOBEJICHUE YEJIOBEKAa B OKPYKAIOIIEH
OPUPOIHOM cpene, BOCTpeOOBaHHBIE B IOBCEJAHEBHOM JKM3HU W
MpakTUYecKor aesTenbHOCTH. Ocoboe MECTo B ATOM CHCTeMe 3HaHUU



3aHAMAIOT DJIEMEHTBI COJICP)KAHUSA, KOTOPBIE CIIy)KAaT OCHOBOM JJIsi
(dhopMHUpOBaHUS TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE  MHUpa WU LIEHHOCTHBIX ~ OpUEHTalUMSAX  JIMYHOCTH,
CIIOCOOCTBYIOIIUX TYMaHU3AIMK OUOJIOTHYECKOTO 00pa30BaHMUS.
CTpyKkTypupOoBaHHE  COACpKaHUS  y4yeOHOro  marepuaia B
nporpaMMe 10 OHMOJOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYCHUS 3HAHUHN 00 OTIMYUTEITBHBIX OCOOCHHOCTSIX KUBOUM MPUPOJIBI, O
€€ YpPOBHEBOM OpraHM3alMU U DBOJIOLUUHU. B COOTBETCTBUU C 3TUM B
CTpPYKType ydeOHoro mpeamera «buonorus» BbIIEIEHBI CIEAYIOIIHNE
coaepkarenbHble TUHUM: «buonorns kak Hayka. MeToasl Hay4dyHOrO
no3HaHus», «Kietka kak Ouojoruueckas cucreman, «OpraHu3M Kak
ounonoruyeckasi cucrema», «CucrtemMa ¥ MHOToOOpa3ue OpPraHUYeCcKOro
MHpPa», «IBOJIOLUS KUBOM MPUPOIBD», «IKOCUCTEMBI U MPUCYLIUE UM

3aKOHOMEPHOCTI.
Lene usyuyenuss yudeOHoro mnpenmera «buonorus» Ha 0a30BoM
YpOBHE — OBJIaJicHUE OOYyYaIOIUMUCS 3HAHUAMH O CTPYKTYpHO-

(YHKIIMOHAJIBHOW OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO paHra u
npUOOpeTeHue yMEHMH HCHOIb30BaTh ATH 3HAaHUSA JJIsl TPaMOTHBIX
JICUCTBUM B OTHOLIEHUM OOBEKTOB JKMBOM MPHUPOABI U PELICHUS
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
0a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 33/]1a4:

OCBOEHHE OOYyYaIOLIUMUCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKUX
TEOpUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBUIIaX,
CITy>KaIllliX OCHOBOW i1 POPMHUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-
HAayyHOM KapTHUHE MHUpPA, O METOJaX HAy4yHOro MO3HAHUs, CTPOEHUH,
MHOT0OOpa3suM U OCOOCHHOCTSAX JKUBBIX CHUCTEM pa3HOTO YPOBHS
OpraHM3aIlNH, BBIJAIONINXCS OTKPBHITUSAX M COBPEMEHHBIX MCCIIETIOBAHUSIX
B OMOJIOTHH;

(dbopMupoBaHue y oOyJaromuxcs M03HABATEJIbHBIX,
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B IpOLIECCE aHalIM3a
JaHHBIX O IYTSAX Pa3BUTHS B OWOJIOTMM HAy4HbBIX B3IJIAJIOB, UACH U
MOJIXOJIOB K M3yUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNY;

CTaHOBJICHHE y 00ydaromuxcs oOIeil KynbTypbl, QYHKIIMOHAIBEHOMI
IrPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATh M OIICHUBATh SIBJICHMUS
OKpY>KaIOIlIEro MUpa >KMBOW MPUPOJbl HA OCHOBAHWU 3HAHUU U OIBITA,
MOJIyYEHHBIX IIPU U3YYEHUH OMOJIOTHY;



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

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM
KUBOH TIPUPOIBI, HEOOXOAUMOCTH OEpEKHOTO OTHOIIEHUS K HEH,
COONIOCHNUA OJTUYECKUX HOPM TIPU TPOBEACHUU OHOJOTUYECKUX
HCCIICIOBAHUN;

OCO3HAHWE IICHHOCTH OHMOJIOTMYECKUX 3HAHUN I TOBBIIICHUS
YPOBHS JKOJIOTHYECKOW KYJNBTYphI, s (HOPMHUPOBAHHS HAYyYHOTO
MHUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMH B TOBCEIHEBHOU
KU3HU JJIS OIICHKU TIOCIICJICTBUN CBOEH JIEATENLHOCTH 10 OTHOIICHHUIO K
OKpyXXarollel cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE U
cobmoienre Mep MpoUIaKTHKU 3a00JICBaHHA.

B cucreme cpennero obmero oopazoBanus «buonorusy, nzyuaemas
Ha 0a30BOM YpOBHE, SIBIIAETCS O0S3aTENbHBIM YUE€OHBIM MPEIMETOM,
BXOJSIIUM B COCTaB mpeaMeTHoW obnactu «EcTrecTBeHHO-HAay4YHbIE
IPEAMETHD.

st m3ydeHuss OWOIOTHM Ha 0a30BOM YPOBHE CPEIHEro OOIIero
obOpazoBanus otBojgutcst 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heziento).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorust kak Hayka. CBsa3b Ouosiornn ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMU U JPYIMMHM €CTECTBEHHBIMM HayKamu, ¢uiocoduei,
ATUKOW, ACTETUKOW W mpaBoM. Ponp Ouonormun B (HopMHupoBaHUH
COBPEMEHHOM HayYHOU KapTUHBI Mupa. CucTeMa OMOJIOTHIECKUX HaYK.

MeToapl O3HAHUS KMBOW MPHUPOABI (HAONIOAEHNE, SKCIEPUMEHT,

ONMCaHUE, U3MEPEHHE, KJ1accupuKanus, MOJICJIMPOBAaHUE,
CTaTUCTHYECKasi 00pabOTKa TaHHBIX).
JlemoHcTpanuu:

IToptpetsi: U. lapBun, I'. Mennens, H. K. Konbsuos, [[x. YorcoH u
@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MPUPOJIBD.

JlaGopaTopHblie ¥ NpakTHYecKue padoTbl:

[TpakTuyeckas padora Ne 1. «Mcnonb30BaHue pa3IMUHBIX METOIOB
MIPU U3yYECHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U X OPraHU3aIMs.

JKuBble cuctemMbl (OMOCHCTEMBI) KaK MpeaMEeT U3YICHUS OMOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CpoiicTBa OmMocucTeM W UX pa3HOOOpaszue. YPOBHH OpraHHU3aIUH
OuocucTeM: MOJEKYJISAPHBIN, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, HKOCHUCTEMHBII (OMOTeO1IeHOTUYECKHUIA),
onochepHbIi.

JlemoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHBIE NPU3HAKUA KU3HU», «YPOBHH
OpraHU3alUU KUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. XumMuuyecKkuii COCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM  COCTaB  KIETKH.  XUMHYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boja 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanne
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEPHI
OenkoB. HezaMeHnMbIE M 3aMEHIUMBIC AMHHOKHCIIOTBI. AMHHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYypbl O€JIKOBOW MOJEKyIbl (NEepBUYHAS,



BTOPUYHAS, TPETUYHAsI M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoOlcTBa OeNKOB. bronorndeckue GyHKINHA OSITKOB.

®depMeHTHI — OHuonoruueckue karaauzatopsl. CTpoeHue pepmeHTa:
aKTUBHBIM  1EeHTp, cyOcTpatHas cneuu@uuHocTb. KogepMeHTHI.
Buramunbl. OTinuus GepMEeHTOB OT HEOPTAaHHUECKHUX KaTaIU3aTOPOB.

YrieBoasl: MOHOCaxapubl (TIK0K03a, pubo3a U JE€30KCHpU003a),
nucaxapubl (caxaposa, JIAaKT03a) U morcaxapuibl (Kpaxmal, TJIUKOTEeH,
Hesutoa03a). buonornueckue GyHKIUU YriIeBOJOB.

JIunu bl TPUTIIULEPUABL, bocomunusl, CTEPOUJIBI.
['unpodunsHO-THAPOPOOHBIE  cBOMcTBAa. buonormdeckne  QyHKIUH
munuaoB. CpaBHEHHE YTIEBOJIOB, OCIKOB WM JIMMHUIOB KaK UCTOYHUKOB
DHEPI'UHu.

Hyxknennoseie kucnotsl: [JHK u PHK. Hykneoruasl — MOHOMEpBI
HyKJIenHOBbIX Kuciaor. Crpoenume u ¢ynkuun JIHK. Crpoenue u
¢bynaxun PHK. Buast PHK. AT®: crpoenune u GyHKIUN.

[utonoruss — Hayka o kjnetke. Kiietounass Teopus — mnpumep
B3aMMOJCHCTBUS uJed U (AKTOB B HAYyYHOM [O3HAHUU. MeTo.bl
U3Y4YEHUS KIIETKH.

Knetka kak menoctHas xuBas cucrema. OO1ue npusHaku KJIETOK:
3aMKHYTasi HapykHas meMOpana, mouiekysbl JIHK kak renerudeckuii
anmnapar, CUCTeMa CUHTe3a Oenka.

Tunel  KJIETOK:  3yKapHOTHYECKas W MPOKAPUOTHYECKAs.
Oco0OeHHOCTH CTPOEHUsl MPOKapuoOTHUECKOM KileTkU. KilerouHas creHka
Oaktepuii. CTpoeHHE DYKapHOTHUECKOW KICTKH. OCHOBHBIC OTIHYHS
PACTUTENBHOU, ’KUBOTHOW U TPHUOHOMN KIIETKH.

[IoBEpXHOCTHBIE  CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKAa,
IIIMKOKANUKC, uX QyHkiuu. [Ina3zMaruyeckass MeMmOpaHa, e€ CBOICTBa U
¢bynakun. Huromnasma u e€ opranousl. OgHOMEMOpPaHHBIE OPTaHOUIBI
knetku: OIIC, ammapar [onbmxu, sm3ocoMbl. [lomyaBTOHOMHBIE
OpraHOMJbl KJIETKM: MHTOXOHJpHUHM, IutacTuabl. IIpoucxoxnenue
MUTOXOHJpHUM U mactua. Buael mnactun. HememOpaHHble opraHOUIBI
KJIETKU: puOOCOMBI, KJIIETOUHBIN LEHTP, LEHTPUOIH, PECHUUKH, KTyTHKH.
QyHKIIMY OPraHOMIOB KIETKU. BKItOYeHus.

Anpo — perynaTtopHeli HeHTp KieTku. CTtpoeHue snapa: saepHas
000J104Ka, KapuoIia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBIL.

TpaHCOPT BEIIECTB B KIIETKE.

JlemoHcTpanuu:



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

Juarpammel: «PacnpeneneHne XUMUYECKHX JIEMEHTOB B HEKHBOM
npupone», «PacrpeneineHne XuMHUUECKUX 3JIEMEHTOB B dKUBOUW MPUPOIEY.

Tabmuet u  cxeMmbl: «llepuoanueckas TaOIUIIa XUMHUYECKUX
aneMeHToBy, «CTpoeHue MOJEKyJbl BOAb», «buocuHTes Oenkay,
«CtpoeHue Moisekyinbl Oenka», «Ctpoenue pepmenra», «HykinenHoBble
kucnotel.  JHK», «Ctpoenne wmomsekyinsl AT®O», «CrpoeHune
AYKapUOTUYECKOUN KIETKN», « CTPOCHUE KUBOTHOU KIETKW», «CTpoeHue
pacTUTENIBHOW  KIETKW», «CTpoeHHe NpPOKapUOTHYECKOM KIIETKW»,
«CTtpoenue spa KIETKN», « Y IIeBOAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJIOBaHUE IS
MIPOBEICHHUS HaOJII0ICHUH, M3MEPEHUN, AKCIIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, ’KUBOTHBIX U OAKTEPUAIIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

Jlabopatopuass pabora Ne 1. «/3ydyeHwe KaTaIUTHICCKOM
aKTUBHOCTU (DEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIM KaTanas3bl)y.

JlabopaTtopHas padota Ne 2. «3yueHnue cTpoeHHs KJIETOK PaCTeHHH,
KUBOTHBIX W  OakTepuil  MOJ,  MHUKPOCKOIIOM Ha  TOTOBBIX
MHUKpoMpenapaTax U UX OIMUCaAHUE.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BelecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUMA
OOMEH) M AUCCUMWIAIUS (SHEPreTUYECKHii OOMEH) — JIB€ CTOPOHBI
€IMHOTO TIpoliecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPruM B MOHUMAHUU METa00IM3MA.

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

®dortocunrte3. CBeToBas U TeMHOBas ¢a3bl QorocuHTe3a. Peaximm
dotocurTe3a. DPdekTnBHOCTh (oTOCHHTE3a. 3HaUYeHHE (OTOCHHTE3a
JUIsl KU3HUM Ha 3emsie. BriusiHue ycioBuii cpenbl Ha (GOTOCHHTE3 U
CIIOCOOBI MOBBIIEHUS €r0 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3.  XEMOCHUHTE3UPYIOIIHE  OakTepuu.  3HAYCHHUE
XEMOCHHTE3a JIJIs1 )KU3HHU Ha 3eMII€.

DHepreTHdeckuii  oOMEH B KIEeTKe. PacimernsieHue BeIiecTs,
BBIJICJICHUE W  AKKyMYyJIHPOBAaHUE DSHEPrUM B  KIETKE. OTalbl
sHepreTuyeckoro obmena. [nukonus. bpoxkeHne ©  €ro  BHJBL
KucnopogHnoe okucneHue, Wiy KIETOYHOE AbIXaHWe. OKHCIUTEIbHOE
dbochopunrpoBanue. IHPEKTUBHOCTS YHEPTETUIECKOTO OOMEHA.



Peakumu matpuunoro cunaresa. ['enernueckas nnpopmanus u JJHK.
Peanuzamus renernueckoit napopmanmu B kKieTke. [ eHeTnyeckuit Ko u
ero cBorictBa. TpaHckpunius — Matpuunbiil cuHTe3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Ortambl TpaHcasanuu. KoaupoBaHue aMUHOKHUCIOT.
Ponb pubocom B 6mocunTe3e Oernka.

Hexknerounsie Gopmbl KU3HH — BUPYCHL. VcTopus OTKpBITHS
BupycoB (/[. Y. IBanoBckwuii). OCOOEHHOCTH CTPOEHUSI U >KU3HEHHOIO
1yKiIa BHUpycoB. bakrtepuodaru. bonesnu pacTeHud, >KUBOTHBIX U
YeJIOBEKa, BBhI3bIBAEMbIE BUpycaMu. Bupyc ummyHonedUIIMTa YeIoBEeKa
(BUY) — Bozoyautens CIIM/{a. OOpaTHasi TpaHCKpHUIILIKSA, peBepTa3a u
uHTerpasa. [IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIEBaHUN.

JemoHncTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubpr u  cxembl: «Tumbsl maTaHus», «Metabonuzmy,
«MuTtoxoHIpus», «OHEPreTUYECKUM oOMeHn», «Xnopomnuacr»,
«Dotocunte3», «Ctpoenne JIHK», «Ctpoenme m (GyHKIIMOHUPOBAHHE
reHa», «Cunrte3 Oenka», «l'eHernueckuii koa», «Bupycem,
«bakrepuodarny, «CtpoeHue u >xku3HeHHbIM nmkia Bupyca CIIN/a,
O6akrepuodaray, «Pemukarus JJTHK.

O6opynoBanme: Momenu-anmumkanuu  «Ynapoeane JIHK m
TpaHCKpunuus», «buocunTe3 Oenkay, «CTpoeHue KIETKW», MOJEIb
ctpykrypsl JJHK.

Tema S. Pa3smHOoKeHMe W HMHIAUBHAYAJbHOE PpPa3BUTHE
OPraHM3MOB.

Krerounplii 1IUKII, WM JKU3HEHHBIM MUK KieTku. WHTepdaza u
muto3. [Iponeccsl, npoTekatonie B uHTepdasze. Permnukanus — peakius
MarpuuHoro cuHre3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA0Op
— KapuoTuil. JIUTUIOMAHBI W TaIUIOMIHBI XPOMOCOMHBIE HAOOPBHI.

XpomaTu/Ibl. [Hutonoruueckue OCHOBBI Pa3MHOXEHUS "
WHAVMBUYaJIbHOTO Pa3BUTHS OPTraHU3MOB.
Henenne knetku — wMuTo3. Cragum wmurtosa. [Ipormeccsl,

IIPOUCXOMSIINE HA Pa3HbIX CTaAMSIX MHTO3a. bHoIOrHueckuii cmbICi
MUTO3A.

[Iporpammupyemasi rudesb KIETKU — aromnTo3.

@®opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrosnoe M MmosnoBoe. Bujel
Oecroysioro pa3MHOMKEHHUS: [€JI€HHE HaJBOE, I[OYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE /IS CEJIEKIIMH.



[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. [Iporecchl, MpoucXoasiue Ha CTaAUsAX
mero3za.  lloBegenne  xpomocom B Menose.  KpoccunHrosep.
buonornueckuit CMbICIT M 3HAYEHUE MEW03a.

['amerorene3 — mporecc 00pa3oBaHUs TMOJIOBBIX KIETOK Yy
AKUBOTHBIX. [l0JIOBBIE XKene3bl: CEMEHHUKM M au4HUKU. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KIJIETOK — TraMeT (CrepMaTo30uf, SUICKIeTKa) —
cnepmartoreHe3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SUIIEKICTOK H
cnepmaro3on1oB. Omnonorsopenue. [lapreHorenes.

WuauBuayanbHoe  pasButhe  (OHTOreHe3).  OMOpHOHAIBHOE
pazBuTHe (3MOpHoOreHe3). Otanbl SMOPUOHAIIBHOIO  Pa3BUTHS Y
MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPyJsILMsl, OpraHOI€HEs3.
[TocTamMOpuoHanbHOE pa3BUTHE. THIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE
OpPraHu3MoB, (haKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOCTBA.

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

JemoHncTpanuu:

Tabmuubr u  cxembl: «DOpMBI  pPa3MHOXKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHUiD», «BereratuBHOE
pa3MHOXKEHHE pacTeHuit», «J/lenenue kietku Oaktepuit», «CTpoeHue
IIOJIOBBIX KJIETOK», «CTpOeHHEe XpOMOCOMBD», «KII€TOUHBIA LHKIDY,
«Pemmkamua  JIHK», «Mwuto3», «Meio3», «lIpssMmoe u Henpsamoe
pa3BuTHe», «'aMeToreHe3 y MICKOMUTAIOUX U YesloBeKay, « OCHOBHbIE
CTaJIMM OHTOTEHE3a.

ObopynoBaHHMe: MUKPOCKOI, MHUKporpenapaTsl «CrepMaTo30U/ bl
MJIEKOIIUTAIOLIErO», «SHIeKneTka MIIeKonuTampmero», «Kapuokusnes B
KJIETKaX KOpelIKa JIyKa», MarHuTHas MOJeNb-alIuiuKanus «Jlenexnue
kieTkm», moaens JIHK, Mmogens metadaznoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JIaboparopHass pabora Ne 3. «HaOmroneHune MmuTo3a B KIIETKax
KOHUYMKA KOPEUIKA JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

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

Tema 6. HacsienCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeameT u 3amauu reHeTUKU. VIcTOpus pa3BUTHsS IE€HETUKH. Poub
LUTOJIOTUM U HMOpPUOJIOTMM B CTAHOBJICHMM T'€HETHKU. Bkiag
POCCUICKHUX M 3apyOEKHBIX YYEHBIX B Ppa3BUTUE TE€HETUKH. MeToabl



TEHETUKU (THOPUAOJOTUUECKUN, ITUTOTCHETUYECKUM, MOJIEKYISPHO-
reHeTuueckuil). (OCHOBHBIE TE€HETHMYECKUE TOHATUA. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIEAOBAaHUS NPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoOHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH CIMHOOOpa3Hs
ruOpuIoB TEepBOro TNOKojJeHUsA. IIpaBuno goMUHHUpPOBaHMS. 3aKOH
paciieruieHdss npu3HakoB. [wmmore3a wyuctoTrel ramer. llomHoe wu
HETIOJIHOE JIOMUHUPOBAHUE.

HuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBHUCUMOTO HACJIEIO0BAHMUS
MpU3HAKOB. [luTOoreHeTnyeckne OCHOBHI AWUTHOPHIHOTO CKPEIIMBAHUSI.
Ananuzupyromiee CkpemuBaHue. lcnons3oBaHue aHANM3HUPYIOLIETO
CKpENIUBAHUS JUIsl ONIPEACIICHUS TE€HOTHUIA OCOOH.

CuemienHoe HacnejoBaHue mnpuszHakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAacCJI€JOBaHUIO T'€HOB. HapylieHue cueruieHuss reHoB B
pe3yapTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETUUECKNE KaPTHI.

I'enetnka mosa. XpOMOCOMHOE ONpPEAEICHUE MMOJa. AyTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTEPOraMEeTHbIE OPraHU3MBI.
HacnenoBanue nprusHakoB, CLENJIEHHBIX C MTOJIOM.

N3menunBOoCTh. Buabl HW3MEHYMBOCTH: HEHACICICTBEHHAs U
HacleACTBeHHasA. Ponb cpenbl B HEHACIEACTBEHHOW W3MEHYHBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUMBOCTU. BapuannoHHbIN
pAl W BapuauMoOHHas KpuBaid. Hopma peakuuu  Mpu3HaKa.
KonnuecTBeHHBIE M KAYECTBEHHBIE MPU3HAKHM M WX HOPMA PEAKIIUU.
CpoiicTBa MOIU(DUKAITMOHHOW H3MEHINBOCTH.

Hacnencreennas, 1GRI0 T€HOTUIUYECKAas, W3MEHYUBOCTb.
KombOunaTuBHas M3MEHUHMBOCTh. Mel03 M IOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHOM  W3MEHYMBOCTU.  MyTallMOHHAasT  W3MEHYUBOCTbD.

Knaccudukanus mytanuii: TeHHBIC, XpPOMOCOMHEIE, TeHOMHBIE. YacToTa
U OpUYMHBl MyTanui. MyTtareHHsie (akTopbl. 3aKOH TOMOJOTHYECKHUX
psSA0B B HaclieACTBeHHOM n3MeHunBocty H. 1. BaBusoga.

BHesimepHas HacIe1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka denoBeka. Kapuorun uyenmoBeka. OCHOBHBIE METOJIBI
TC€HETUKH YEJI0BEKA: reHeaJIOTHYeCKU, OJIM3HEIIOBBIM,
IIUTOTEHETUYECKUH,  OHOXMMHUYECKHH, MOJCKYISIPHO-TEHETHUYCCKUM.
CoBpeMeHHOE OIpeIesICHNE TeHOTHUIIA: MOJJHOT€HOMHOE CEKBEHUPOBAHME,
FCHOTUIIUPOBAHUWE, B TOM 4ucie ¢ 1nomompro [II[P-ananu3a.
HacnencrBennbie 3a00JeBaHus YeIOBEKa: I'eHHBIC OOJIE3HH, OOJIC3HU C



HACJIEJICTBEHHOM MpPEeapaclo0oKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comartnyeckue W TreHepaTuBHble MyTaluu. CTBOJOBBIE  KIJIETKHU.
[Ipununel 310poBOro obpasza KU3HHU, AUATHOCTUKU, MPOPUIAKTUKH U

JICUYCHUS TE€HETUYECKUX OO0JIE3HEH. MenHuKo-reHeTHYECKOe

KOHCYJIbTUPOBAHHUE. 3HaueHUE MEIUIUHCKOU T€HETUKHU B

MPEOTBPAIICHUH U JICYCHUN T€HETUUECKUX 3a00JICBaHUI YeIOBEKa.
JlemoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®@pu3s, C. C. UeTBEepUKOB,
H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumsr u cxembl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €T0
IUTOTCHETUYECKAass  OCHOBa», «3aKOH  pACHICIUIEHHSI HW  €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TameT», «Jurubpumnoe
CKPEILIUBAHUEY, «I{uromornyeckue OCHOBBI TUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3aumMoAenucTBUEe aJUICIIBHBIX T'E€HOBY,
«l'eHeTHUECKHEe KapThl PACTEHUM, KUBOTHBIX M YEIOBEKa», «l'eHeThKa
mona», «3aKOHOMEPHOCTH HACIIECIOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTtumnbsl 4yenoBeka W IKHUBOTHBIX», «BHIBI HW3MEHUHUBOCTHY,
«MoaudukanuonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-daxropay,
«I'eHeTHKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBanue: MO/JIENT-ANTUINKALAN «MoHorubpuaHoe
ckpeuiuBaHue»,  «Hemonnoe — gomuHupoBaHue»,  «JurmbpuaHoe
CKpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOI M MUKpOIIpenapar
«/po3odpuna» (Hopma, MyTtanuu (HOpMBI KPbUILEB W OKpPACKH Tela),
repOapuii «['opox moceBHOI.

JlabopaTopHbie U MIpaKTHYECKHEe PadOThI:

Jlabopatopnass pabora Ne 5. «M3ydenuwe  pe3ynbTaToB
MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS y Jpo30puiIbl Ha
FOTOBBIX MUKPOIIPEINApaTax».

Jlabopatopnas pabora Ne 6. «UM3ydyeHue MoauduKarmoOHHON
W3MEHUYMBOCTH, IIOCTPOCHUE BApPUALIMOHHOIO pPsAda W BapUALMOHHOMU
KPUBOW.

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

[TpakTuyeckas padota Ne 2. «CocTaBiieHHE U aHATU3 POJTOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuyst Kak Hayka M TMPOLECC. 3apOXKIACHUE CEIEKIUU H
nomectukanua. Yuenne H. M. BaBuioBa o neHTpax MpOUCXOKICHHS H



MHOTOOOpa3usi KyJbTYPHBIX pacTeHuid. LIeHTphl MpOMCXOXKACHUSA
JOMAIIHUX )KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpemeHHbIE METOABI CeleKIUU. MaccoBbld U WHIUBUIYAJIbHBIN
oTOOpHl B CEJEKIMU pacTeHU M KUBOTHBIX. OIllEHKa 3KCTepbepa.

brnuskopoacTBEHHOE CKpelmuBaHue — WHOpuAWHT. Ywucras JIUHUSL.
CkpemBaHue 4YHCTBHIX JHHMHA. ['eTrepo3uc, WM TUOpUIHAS CHTIA.
Heponcreennoe CKpELIMBAaHUE — ayTOpU/JIUHT. Otnanéuuas

rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 U IMOJy4YeHUe
MOJUIUIONIOB.  JIOCTHMKEHHSI CEJICKUMU PACTEHUM, JKUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHonoruss kak OTpaciib MPOU3BOJCTBA. ['€HHAsT MHKECHEPHUSI.
Oranbl co3nanusi pekoMOuHanTHOM JIHK M TpaHCreHHBIX OpPraHU3MOB.
Knerounass wnxenepus. Kiiletounble KynabTypbl. MUKPOKIOHAIBHOE
pa3sMHOXeHUEe  pacTeHnil.  KioHMpoBaHHE  BBICOKOIPOIYKTHUBHBIX
CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKUE M OATHYECKUE
npo6iembl. MO — reneTudecki MOAU(PHUITMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpets: H. U. Basunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M.
@. MBaHOB.

Tabmuupr u  cxembl: Kapra «lleHTpbl MPOUCXOXKACHHUS H
MHOTOO0pa3usi  KyJIbTYpHBIX  pacTeHuit», «llopombl  momamrHmX
KUBOTHBIX», «CopTa  KyJbTYpHBIX  pacTeHui», «OtrnanéHHas
rubpuan3anus», «Padbotel akagemuka M. @. ViBanoBay, «Ilonumionausy,
«O0OBEKTHI OMOTEXHOIOTHIY, «KJIeTOUHBIC KyIbTyphl U KJIOHHUPOBAHUE,
«KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOJIOB U KOPHEIUIOAOB JUKUX (QOopM H
KYJbTYPHBIX COpPTOB pacTeHuid, repOapuii «CeabCKOX035HCTBEHHbIE
pacTeHus.

JlabopaTopHbie U MIpaKTUYECKHEe PadOThI:

Oxkckypeust «OCHOBHBIE METObI U IOCTHKEHUS CEJIEKIIUN PACTEHUI
M OKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epmy,
COPTOMCHBITATENFHBIN YYacCTOK, B TEIJIMYHOE XO3SHCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoIIOIIMOHHAA OMOJIOTHSA.



[Ipennocwuiku BO3HUKHOBEHUS 3BOJIFOIIMOHHOMN TEOPUMU.
OBOJIIOIIMOHHAsE Teopusi W €€ Mecro B Ouosoruu. BiusiHue
ABOJIIOIIMOHHOM TEOPHUH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBunerenscTBa HBOJIIOLIMH. [TaneoHTONOrNYECKHE:!
MOCJIEAOBATEILHOCT  TMOSIBJICHUS BUJOB B  MaJlCOHTOJIOTHYECKOU
JeTONHCH, TiepexomaHbie (GopMbl. buoreorpadguveckue: CXOACTBO U
pazimuuue GayH v (paop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pas3inyusi 3MOPHOHOB pPa3HBIX
BHJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIC, PYJUMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJIEKYIISIPHO-
OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB HACIIEJCTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

DBOJIIOLIMOHHAS Teopus 4. JlapBuHa. [Ipennoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. JIBMKyIIME CUJIBI 3BOJIOLUU BUIOB IO
HapBuHy (M30BITOYHOE PA3MHOXKEHUE TIPU OTPAHUICHHOCTH PECYPCOB,
HeomnpenenéHHass  M3MEHUYMBOCTh, OOppbda 32  CYLIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnyeckas Teopust dpoimoruud (CTD) m  e€ OCHOBHBIC
MTOJIOKEHHSL.

MuxkposBosonus. [Tonymnsius kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cwibl (GakTopsl) SBOJTIONWA BHAOB B IPHUPOJIE.
MyTalmoHHbIE ~ Tpollecc M KOMOMHATHBHAS ~ W3MEHYUBOCTb.
[TonynsuroHHbBIE BOJIHBI U ipei( reHoB. M30sius 1 MUrpanus.

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

[Ipucnoco0GaeHHOCTh OpPraHU3MOB KakK PE3yJbTaT  JBOJIIOIUH.
[Ipumepsl  mpucnocobsieHuid 'y  opraHu3MoB.  ApoMopdo3sl U
U0 A Tall| Y.

Bun u BumooOpazoBanue. Kpurepunm Buma. OcHOBHBIE (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

Makpo3BOJTIOIUSI. Dopmbl ABOJIIOLINHU: dbuneTuyeckas,
JTUBEPreHTHAsl,  KOHBEpPreHTHas, mapasuienbHas.  HeoOpaTuMocTh
ABOJIIOLIUU.

HpOI/ICXO)KI[eHI/Ie OT HCCIICIUAIIN3UPOBAHHBIX IMPCAKOB.
[Iporpeccupyroiias cnenuanu3anysa. AJIanTUBHAS paIndalysl.
JlemoHcTpanuu:

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



Tabmuupbl 1 cxeMbl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiiey,
«3apoApIllIA MMO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOpMBI
00pbOBI 3a cyliecTBOBaHUE», «EcrecTBeHHBI 0TOOpPY», «MHOroobpasue
COpPTOB pacTeHui», «MHoroodpasue nopoja KUBOTHBIX», «Ilomynsuuny,
«MyTauuoHHass HM3MEHYUBOCTBHY, «ApomMopdo3sl», «anoananrauuny,
«OO0mas nerenepamusy, «JBmwkymue cuibl 3Bomronuny, «Kapra-cxema
MapmpyTta nytemectBus Y. JlapBuHa», «boppba 3a CyliecTBOBaHHEY,
«IIpucnocobseHHOCTD OpPraHU3MOBY, «I'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOe BUA0O0OPA30BAHUEY.

ObopynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IWYHBIMU THUIIAMHU
OKpack#, HaOOp MIOMOB M ceMsH, Koiekius «llpumepsl 3amuTHBIX
IPUCTIOCOOJIEHUM Y JKUBOTHBIX», MOJENIb «OCHOBHBIE HANpaBICHUS
ABOJIIOLIMMY», O0BbEMHAst Mojaenb «CTpoeHue TOJOBHOIO — MO3ra
ITI03BOHOYHBIX).

buoreorpaduueckass  kaprta  mupa,  Koutekius — «Dopmbl
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTEHUI», MOJENb alllIMKALUS
«IIepexkpéct XpoMOCcOM», BIIaKHbIE ITpenapaTthl «Pa3BuTre HACEKOMOIo»,
«Pa3ButHe IATymKu», Mukpornpenapar «/Ipozoduia» (Hopma, MyTaiuu
(OpMBI KPBUIBEB M OKPACKH TEJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

Jlabopatopnas padora Ne 1. «CpaBHeHue BHIOB IO
MOP(}OIOrHuEeCcKOMY KPUTEPHION.

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

Tema 2. Bo3HUKHOBEeHUE H Pa3BUTHE KU3HHU Ha 3em.Jie.

JloHaydHbIE TIPEACTABICHUA O 3apOKICHUM Ku3HU. HayuHble
TMIOTE3bl BOBHUKHOBEHUS JKU3HM Ha 3emiie: abMOreHe3 U MaHCIEPMUSL.
XuMuueckast 3BONIOLUSA. AOMOT€HHbIN CUHTE3 OPIraHMYECKUX BEIIECTB U3
HEOPTaHUYECKUX. OKCHEPUMEHTAJIBHOE IIOATBEPKICHUE XHUMUYECKOU
sBostolMU. HavanbHble 3Tambl OnosiorHMyeckoil 3Bostouuu. l'umoresa
PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
nporokieTku. IlepBele kieTkm W ux J3Bomouus. DopmupoBaHHE
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zButne xu3Hum Ha 3emiie 1o 3paM u nepuoaaM. Kartapxemn.
Apxelickas u npoTepo3oiickas 3pbl. Ilaneo3olickas spa U €€ NEepUOIbL:
KeMOpHUHCKHA, OPJOBUKCKUH, CUJIyPUHCKHUH, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.



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

XapaKkTepuCTUKa KIMMaTa U T€OJIOTUHYECKHUX IpolieccoB. OCHOBHBIE
ATamnbl BOJIIOIMKU PACTUTEILHOIO U JKMBOTHOTO MHpa. ApomMopdo3sl y
pacTeHuid W JKUBOTHBIX. [losBIEHHME, pacuUBET W BBIMUPAHWUE TPYMII
YKHABBIX OPraHU3MOB.

Cucrema OpPraHMYECKOrO0 MHUpa KakK OTPAKEHUE HSBOJIOLMH.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSA  YEJNOBEKAa. AHTpONOJIOrus Kak Hayka. Pa3Burue
MPEJICTABIICHUN O NPOUCXOXKACHUM 4YeJIOBEKa. MeToapl Uu3ydYeHUs
aHtporiorene3a. (CxolacTBa W pa3dyudsl YEJIOBEKAa H  KMBOTHBIX.
CucreMaTH4eCcKO€E MOJIOKEHUE YETIOBEKa.

HBuxymue cunbsl (paxTopel) anTpomnoreHne3a. HacnencrtBennas
M3MEHYHMBOCTh U €CTECTBEHHBIM 0TOOp. OOIIEeCTBeHHBI 00pa3 >KHU3HHU,
W3TOTOBJIEHUE OPYAUN TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU JBOJIIOLINMU YEJIOBEKA: aBCTPAIONMUTEKH,
Yenosek ymenslil, YenoBeK NpsiMOXoasaini, YeloBeKk HeaHAepTaIbCKUN,
Yenosek pasymHbil. Haxogku  UCKomaeMbIX  OCTaTKOB, BpeMms
CYILIECTBOBAaHMsI, 00JIACTh PACHpOCTpaHEHUsI, 00bEM T'OJIOBHOTO MO3ra,
00pa3 >KU3HU, OPY/IHUsl.

YenoBeueckue pacbl. OCHOBHBbIE OOJIBIIKME PaChl: €BPONEOUIHAS
(eBpa3uiickas), Herpo-aBCTpaouHas (IKBATOpPUAIbHAS), MOHTOJIOMTHAS
(a3uarcko-amepukanckas). YepTsl MpUCIOCOOJICHHOCTH MPEACTaBUTENCH
YEJIOBEUECKHX pac K  YCJIOBUSM  CyHIECTBOBaHUA.  EMWHCTBO
yenoBeuecknx pac. Kpurnka pacusma.

JemoHncTpanuu:

[Toptpetsr: @. Pean, JI. [lactep, A. . Onapun, C. Mumiep, I
Opu, Y. lapBun.

Tabmumer u cxembl: «Bo3aukHOBenne COIHEYHOM CHCTEMBI»,
«Pa3ButHe opranmyeckoro mupa», «PacturenpHas kieTka», « KuBoTHas
kietka», «lIpokapuotnueckas kierka», «CoBpeMeHHas cucTeMa
OpraHuyYecKoro mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHUS
YeloBeKa M YeJIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTUYECKUX HAXOJOK TMPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moau», «/peBHue moauw», «llepBble CcOBpeMEHHBIE
oAy, «HemoBeueckue pacobly.

O6opynoBanue: myispku  «lIpoucxoxkaeHue yenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HeaHIepTalblia, KPOMAHbOHIIA), CIICTIKU



WM U300paKeHNsT KaMEHHBIX OPYIUi MEepPBOOBITHOTO YeIOBeKa (KaMHU-
qyonmnepsl, pyousna, ckpebia), reoXpoHoJoruyeckass Tabiuia, KOJUICKIUS
«DOpMBI COXpaHHOCTH UCKOITAEMbBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTHYecKue padoThbl:

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

OKCKypcusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KpPAeBEIUECKUI My3€eil).

Tema 3. Opranu3mbl U OKpYy KaOas cpeaa.

DKOJOTUSl KaK HayKa. 3aJadyd M pa3lelibl dKOJOruv. MeTobl
JKOJIOTUYECKAX  MCCIEIOBAHUNA.  DKOJOTMYECKOE  MHPOBO33PEHUE
COBPEMEHHOI'0 YEJIOBEKa.

Cpensl oOuTaHMSI OPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYyIIIHAS,
MMOYBEHHAs!, BHYTPUOPTraHU3MEHHAsI.

Oxonornyeckue  ¢daktopsl.  Kiaccudukanuss — 3KOJIOTHUUECKUX
(dakTOpoB: abmMoTHUYECKHE, OMOTHYECKHE W aHTPOTOTreHHBIC. JlelicTBue
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuoTtnueckue  (akTOpbl:  CBET, TEMIlepaTypa, BIAXKHOCTb.
®oronepuonusm.  [lpucrnocoOneHuss  opraHu3MOB K JCHCTBUIO
abmotnuecknx (hakTopoB. bruomorudeckue puTMel.

buotnueckue ¢aktopel. Buabl OHOTHYECKMX B3aMMOJCHCTBUIA:
KOHKYPEHIIMs, XWIIHUYECTBO, cUMOUO3 U ero Qopmel. [lapazutusm,
KOoIepanus, MYyTYyaJIn3M, KOMMEHCAIIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNU3M, HEUTpanu3M. 3Ha4eHHE OMOTUYECKHX
B3aMMOJICUCTBUN VISl CYILIECTBOBAaHUS OPraHU3MOB B MPUPOIHBIX
COO0O01IECTBAX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKH  TOIMYJISLHH. OcHoBHBIE
MoKa3aTeld TMOMYJALUU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTbh,
CMEPTHOCTb, MPUPOCT, MUTPalUs. JIMHAMUKA YUCIEHHOCTU MOMYJISAINU U
e€ peryinus.

JlemoHncTpanuu:

[Toptpetsr: A. I'ymGonsar, K. ®@. Pynbe, 3. I'ekkenb.

Tabmuupr u cxemsl: kapta «llpupognbsie 30HBI 3eMuan», «Cpensl
oOuTaHUS OPraHUu3MOBY, «DoTonepuoau3m», «Tommynsummy,
«3aKOHOMEPHOCTH POCTAa YMCIEHHOCTH TMOMyJIAlUH UH(DY30puu-
Tybenbkny, «Iluiessie nemnmy.

JlaGopaTopHblie U NpakTH4ecKue padoThbl:



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

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

[Ipaxktnueckas pabora Ne 2. «Iloacd€r TIOTHOCTH TOIYJISIIHI
Pa3HBIX BUJIOB PACTECHUI.

Tema 4. CooOuiecTBa M 3KOJOTHYECKHE CUCTEMBbI.

Coo0bmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3A:
BUJIOBAsA, IMPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
TOMHUHAHTEL. CBs13U B OMOIIEHO3E.

Dxosiornyeckue cucrteMsl (3kocuctemsl). [TonsTue 06 s3xocucTeMe u
OHMoreoIeHo3e. OyHKIIMOHAIbHbBIE KOMITOHEHTBI HKOCHUCTEMBI:
MPOJIYIIEHThI, KOHCYMEHTHI, peAylleHTbl. KpyroBopoT BEIIECTB U MOTOK
AHEPruu B dKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
ITumeBsie nenu U cetd. OCHOBHBIE MMOKA3aTEIN YKOCUCTEMBI: OHoMacca,
MPOMYKIUS. ODKOJIOTHYCCKHAE TMMHUPAMUIBI: TPOIYKIIUH, YHCICHHOCTH,
ouomaccel. CBOICTBA HSKOCHCTEM: YCTOWYUBOCTH, CaMOPETYJISIIHS,
paszButue. Cykueccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKocHcTema
XBOMHOTO WJIM IITUPOKOJIMCTBEHHOTO JIeca.

AHTPONIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buonornyeckoe u  XO3SHUCTBEHHOE 3HAYCHUE 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
ouocdepsl Kak ra00aTbpHON AKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE W
oOpatHas cBs3b B Ouocdepe.

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

UYenopedecTBo B Ouochepe 3emiid. AHTPOIIOTEHHBIE U3MEHEHUS B
ouocdepe. ' mobaTbHBIE IKOJIOTHIECKUE TTPOOTIEMBI.

CocyuiecTBoBaHHE TNpUPOABI U 4enoBedyecTBa. (CoxpaHeHHE
O0nopazHooOpa3usi Kak OCHOBa YCTOWYMBOCTH Ouocdepsl. OcHoBa
pPallMOHAJIIBHOTO  YMpaBIEHUS  NPUPOAHBIMH  pecypcaMh UM HX
UCIIONIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa IPUPOJIBIL.

JlemoHcTpanuu:



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

Tabmumel 1 cxembl: «lIumesBple nenm», «buomeHO3: cocTtaB H
cTpykTypa»,  «llpupomnble  coobmectBa», «llemu  nuraHusAY,
«Qkosornyeckass nupamuna», «buochepa u uenosek», «IkocucTema
HIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOTO Jiecay, «bruoneHnos
BOJOEMAY», «ATpoLeHO03», «lIpuMepHbIE aHTPOIIOrE€HHBIE BO3AECHCTBHS HA
pupony», «BakHENIINE NCTOYHUKY 3arpsI3HEHUS BO3yXa U TPYHTOBBIX
Bom», «llouBa — BaxHeimas cocraBisionias Ouocdeprl», «DPakTOpbI
Jerpasanuu I10YBY», «ITapHUKOBBIN apdexT», «DaxTopsl
PaAMOAaKTUBHOTO  3arpssHeHust Ouocdepp», «OOmas CcTpykTypa
ounocdeps», «PacmpocTpanenue xu3Hu B 6uochepe», «O30HOBBIN dKpaH
ouocoeps», «kKpyrosopot yriepoaa B 6uochepe», «Kpyrosopor azora B
IIPUPOLEY.

O6opynoBaHue: MoOJeNb-alIUIMKaKUs « TUNU4HbIE OHOLEHO3BIY,
repOapuii  «PacTutenbHBIe COOOIIECTBa», KoJUeKIuH «buomenosy,
«BpenuTenu BaXXHEHIINX CETbCKOXO3IUCTBEHHBIX KYIbTYpPY, Tepoapuu u
KOJUICKIIUM PACTEHUM U JKUBOTHBIX, IIPUHAUICKAIME K Pa3HbIM
DKOJIOTMYECKUM TIpymmaM oaHoro Buzaa, KpacHas knura Poccuiickoi
®denepanyu, N300paxeHHs! OXpaHAEMbIX BUAOB PACTECHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBLI 110
BMOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao ®I'OC COO, ycranaBiauBaroTCsl TpeOOBAHMS K Pe3yJibTaTaMm
OCBOEHHUS OOYy4YarOUIMMHUCS TpOorpaMM CpeaHero oOuero oO0pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B  cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHUSA IIpeaAMETa
«buonorus»  BBIIENEHBI  CIEAYIOLIME  COCTABISIOIIME:  OCO3HAHHE
O0OyYarOIIMMUCS POCCUMCKON TPa)KJaHCKONW HMIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAaMOCTOSITEIBHOCTA M CaMOONPEACIICHUIO, HAJIWYNe
MOTHBallMM K OOyYEeHHMIO OHWOJIOTHM, ILI€JICHANPaBICHHOE  Pa3BUTHE
BHYTPEHHHMX YOEXKJICHUI JUYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPAJAHMINKA Pa3BUTHS OMOJOTHUECKOTO 3HAHHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYarOMIMXCSI PYKOBOJICTBOBATHCSA B CBOEH JEATEIHLHOCTH
LIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMHU, MPUCYIIUMU CUCTEME
OMOJIOTHMUECKOro O00pa30BaHMsl, HAJIMYUE JKOJOTHYECKOTO IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIugyHOCTHBIE  pe3yibTaThl  OCBOEHHMS  mpeaMmera  «buonorus
JIOCTUTAIOTCSI B €JIMHCTBE Y4YEeOHONW M BOCIMTATEIBHON JIESITEILHOCTH B
COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMH COLMOKYJIbTYPHBIMH,
HCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMHU, TMPUHSITHIMU B
oOlIecTBe MpaBuUjaMyd U HOPMAaMH MOBEACHHS M CIHOCOOCTBYIOT IMpOLIECCaM
CaMOIIO3HAaHUs, CAMOBOCIUTAHUSA U CAMOPA3BUTHS, PA3BUTHS BHYTpPEHHEU
MO3UIMU JIMYHOCTH, MAaTPUOTU3MA, YBAKEHHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TPyJa U CTapilieMy MOKOJEHUI0, B3AMMHOTO YBaXXEHUsI, OEPExKHOTO
OTHOIIICHUS] K KYJIbTYPHOMY HACJCIUIO U TPAJAUIUSIM MHOTOHAIMOHATIHLHOIO
Hapojaa Poccuiickon denepanuu, NpupoJIe U OKPYKArOIIEH cpee.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «buomorus»
JOJKHBI ~ OTpa)kaTh ~ TFOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCSl C(HOPMUPOBAHHONW BHYTPEHHEW MO3MUIMEH JMYHOCTH,
CHUCTEMOU IIEHHOCTHBIX OPUEHTAIUM, MO3UTHUBHBIX BHYTPEHHUX YOEKIICHUIA,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHUHUCKOTO OOIIEeCTBa,
pacliMpeHre >KU3HEHHOrO OIbITa W OIbITa ACATEIbHOCTA B MPOLECCE



peanu3anuyi OCHOBHBIX HAINPaBJICHUN BOCIUTATEIHLHOW NEATEIHHOCTH, B TOM
YHCIie B YaCTH:
1) rpaxaaHCKOro BOCIIMTAHMS:

C(OPMUPOBAHHOCTh TPaXJAHCKOW MO3ULIMU  OOy4aromlerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBa)KCHHE
3aKOHa U MPABOTOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH MPU CO3AAHUU
yu4eOHBIX TMPOEKTOB, pELICHUH Y4eOHBIX M IO3HABAaTEJIBbHBIX 3aj]ad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTpPEAEIATh COOCTBEHHYIO MO3UIMIO MO0 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME  y4YUThIBaTb B  CBOMX  JCHCTBUSIX  HEOOXOJUMOCTH
KOHCTPYKTUBHOTO B3aWMOJAEWUCTBUS JIOAEH C pa3HbIMU yOEKICHUSIMH,
KyJIbTYPHBIMHU [ICHHOCTSIMU M COITUAIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBIMIOJHEHUS
yueOHBIX, IMO3HABATEIbHBIX WU HCCIEIOBATENIbCKUX 3aJ]a4, YBaKUTEIBHOIO
OTHOIIECHHS K MHEHHIO ONIOHEHTOB IpPU OOCYXIAEHHM CHOPHBIX BOIIPOCOB
OMOJIOrMUECKOT0 COJIEPIKaHNUS;

TOTOBHOCTh K TYMaHUTapPHON M BOJOHTEPCKOM e TENBHOCTH;

2) IaTPMOTHYECKOT0 BOCTINTAHUS:

COPMUPOBAHHOCTb ~ POCCHUMCKOW  TIpaKTAHCKOW  HUJEHTHUYHOCTH,
NaTPUOTU3MA, YBAXKEHHSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH IEpEN
Ponuuou, ropmocty 3a cBoM Kpau, cBOw PonnHy, CBOM S3BIK M KYJBTYPY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEIUI0 M MaMATHUKAM
IPUPOJIBL, TOCTHXKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
TpyZe;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHMCKHX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OMOJIOrMM, NOHMMAHUS 3HAYEHUS] OUOJIOTMH B MO3HAHUM 3aKOHOB
IPUPOJIbL, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

ujeiHas yoe:xx 1I€HHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3auure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHUE TYXOBHBIX IEHHOCTEN POCCUIICKOr0 Hapoa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAILIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHPYSICh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHME JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMIMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJMTEIISIM, CO3JIJaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU
C TpaauiusaMu Hapo1oB Poccuu;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIFOYAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CITOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHMMAaHUE SMOLMOHAIBHOTO BO3JICUCTBUS >KUBOW NIPUPOIBI U €€
LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHHUIO B pa3HbIX BHJIaX HCKYCCTBA,
CTpEMJICHHUE MIPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusznyeckoro BocnuTanus, GOPMHUPOBAHNUS KYJIbTYPbI 310POBbA
U SMOLMOHAJIBLHOIO 0J1arOMoJIy1usi:

MOHUMAHUE W pealn3alus 3J0pOoBoro M 0Oe30macHoro odpasza KU3HU
(3mopoBO€ MHUTaHHUE, COOJIOJIEHUE TUTMEHUYECKUX TMPaBHWI M HODPM,
cOQTaHCHPOBAHHBIN PEKUM 3aHATHA W OTABIXA, PETyJsApHas Qu3ndeckas
aKTUBHOCTbH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K
coOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHUMAHUE I[IEHHOCTU NPABUJI WHIUBUIYAIBHOTO W KOJUJIEKTUBHOTO
0€30macHOr0 TOBEACHHUS B CHTYAIUAX, YTPOXKAIOIIUX 3IO0POBBI0 W KU3HH
JIIOICH;

OCO3HaHWE  TMOCJIEACTBUM W  HENpPUATHS  BPEIHBIX  MPUBBIYEK
(yroTtpeOineHus aaKoroJsi, HAPKOTUKOB, KypEeHHUs);

6) TpPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEITEIBHOCTH TEXHOJIOTUYECKOW M COLMATIbHON
HaIpaBJICHHOCTH,  CIOCOOHOCTh  WHUIMHUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOHSATH TaKyIO JAEATEIbHOCTD;

WHTEpeC K pa3muyHbiM chepaM MpoheCcCHOHATBHONW NIEeATeILHOCTH,
yMEHHE COBeplIaTh OCO3HAHHBIA BbIOOp Oyaymieit mnpodeccud U
pean30BbIBaTH COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWI0O U CaMOOOpa3OBaHMIO Ha
MPOTSKEHUH BCEU KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJ1eCO000pa3HOe OTHOIIEHUE K MPUPOJE KaK MUCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIEeCTBOBAHUS;



MOBBILICHUE YPOBHS DKOJOTUYECKOW KYIbTYphI: MPUOOPETEHHE OIbITA
IJIAHUPOBAHMS TOCTYNKOB M OLEHKH HX BO3MOXHBIX IOCHEACTBUHI IS
OKPYXKAIOILEH CPEeNBL;

OCO3HaHHUE TJ00aIbHOIO XapaKTepa 3KOJOTMYECKUX MpoOJieM U myTel
UX pELIEHUs;

CIOCOOHOCTH MCIIONB30BaTh MPHUOOpETaeMble MPU M3yYECHUH OUOJIOTHU
3HAHUS U YMEHHsI IpPHU PEIICHHH NpOoOJeM, CBA3AHHBIX C PAllMOHAIBHBIM
IPUPOIONOIB30BaHUEM (COOIOJIEHUE TMpaBWJI TIOBEIEHUS B MPUPOE,
HaIIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHSI B DKOCHCTEMAX, OXpaHy BHJIOB,
aKOocHCTeM, Orocheps);

AKTUBHOE HENPHUIATHE JEHUCTBUM, IPUHOCAIINX BpEI OKPYXKAIOMIEH
OPUPOIHOM  cpeae,  yMEHHME  IPOTHO3UPOBATH  HEOIArONpUSTHBIC
DKOJIOTUYECKHE IIOCJIEJICTBHS IIPEANPUHAMAEMBIX NEUCTBUN u
IIpeIOTBpalIaTh UX;

HaJU4Me pa3BUTOrO HKOJOTMYECKOTrO MBIIUJIEHUS, HKOJIOTHYECKON
KYJbTYpbI, ONbITA JEATEIbHOCTH 3KOJOTUYECKON HANpPABIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI HMHM B  IIO3HABaTEIbHOM, KOMMYHUKATHBHOW U
COLIMAIIBHOM  IPAaKTHUKE, TOTOBHOCTH K YYacTUIO B  IPAKTHYECKOU
NEeATENBHOCTH 3KOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HayKd U OOILIECTBEHHOW MPaKTUKH,
OCHOBAaHHOTO Ha JMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEIO
MeECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM W UYHMTATEIbCKOW KYJIbTYphl —Kak
CpeZCTBa B3aUMOJCHCTBUS MEXKY JIOJIbMH U ITIO3HAHUS MUPA;

NOHMMAaHUE cHeuU(PUKU OMOJIOTUH KaK HAayKH, OCO3HaHUs €€ POju B
(GbOopMUPOBaHNN PAIIHOHATHHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUH II€JIOCTHOTO
MPEICTaBICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPO/IBI, YEIOBEKa U
oOmiecTBa, B O3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M PELICHUH MpodieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUYUMOCTH  OHOJIOTMM Uil  COBPEMEHHOMU
[IUBUJIM3AIIUN: 00ECIICYCHUs HOBOTO YPOBHS PA3BUTHUS MEIUIIUHBI, CO3aHNE
MEPCIEKTUBHBIX OMOTEXHOJOTH, CIIOCOOHBIX peliaTh peCypcHbIe MPOOIEMbI
pa3BUTUSl  YEJIOBEUECTBA, IIOMCKAa MyTeH BBIXOJAa M3  IJI00AJIBHBIX
HKOJIOTMYECKUX TMpolieM u obecrneueHus mnepexoja K YCTOWYHMBOMY
Pa3BUTHUIO, PALMOHAJIBHOMY HCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(GhOpMHPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B IOTYYEHUH OWMOJOTHYCCKUX 3HAHUN B IEIAX
MOBBINICHUSI OOIIEH KyJIbTYphl, ©CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIIMOHAJIBHONW  T'PAMOTHOCTH  OOyYaroIIuxcs,
dhopMupyemMoit Ipu U3y4eHUU OUOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB IIO3HAHWS, WCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BATh MOJydaeMble 3HAHUS IS
aHanu3a W OOBSCHEHMS SIBIICHUW OKPYKAIOMIEr0 MHUpPAa M MPOHMCXOJSIINX B
HEM H3MCHEHHH, YMEHHE JiellaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS Ha OCHOBE
Hay4YHBIX (PAKTOB M UMCIOIIUXCS JAHHBIX C IEIbI0 MOJYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSATEIBLHO HCIIOIB30BATH OHMOJIOTMYECKUE 3HAHUS
JUISL pEIICHUS TTPOOJIeM B pEaJIbHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HaHHE IICHHOCTH  HAy4YHOM  JIeATEIIbHOCTH, TOTOBHOCTD
OCYIIECTBIATh  MPOCKTHYHD M HCCIEIOBATEIIbCKYI0  JACATEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIC;

TOTOBHOCTh W CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO W
caM000Opa30BaHMIO, K AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUH MO OHMOJIOTHUU B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeMeTHBIE  pe3yJbTaThl  OCBOCHHMSI  y4eOHOTO  MpeaMeTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC 11 (OPMHPOBAHUS MHPOBO33PCHHUS
00yJaromuxcsl MEKIUCIUIIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC
MOHATHS, OTPAKAIOIIUE 1IEIOCTHOCTh HAYYHON KapTHHBI MUpa U CIEHUPUKY
METO/JIOB TIO3HAHWS, HWCIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO,
DHEPTHUS, SBJICHHE, MPOIECC, CHCTEMa, HAyYHBIA (DAKT, TMPHUHIINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, WCCICIOBaHHME, HAOIIOICHHUE, M3MEpEHNE,
DKCIIEPUMEHT HW  JPYrux), yHUBEpCAJbHBIE  ydeOHBIE  JICHCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), OO0ECIICUMBAIOIINE
dhopmupoBanre GYHKITMOHATHHOW TPAMOTHOCTH U COIMAILHON KOMITETCHITHH
0o0y4Jaronuxcsi, CIIOCOOHOCTh OOYYArOIIMXCS HCIOJIh30BaTh OCBOCHHBIC
MEXKIUCIUIUTMHAPHBIC, MHPOBO33PEHYCCKUE 3HAHUS M YHHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COIIMATBHOMN MIPAKTHUKE.

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHS MPOrPAMMBI CPETHETO OOIIETO
00pa30BaHUsI TOKHBI OTPAKATh:

OBjiaseHue YHHBEPCAJbHBIMM Y4eOHBIMM IMO3HABATEJIbHBIMH
JefiCTBUSIMMU



1) 6a30BbIe JIOTHYeCKHE TeHCTBUSA:

CaMOCTOATENILHO  (OPMYJIUPOBATh M  aAKTyalIH3UpPOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MIPU OCBOCHUUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHaymm3a, cMHTE3a, CpaBHEHUS, KiIacCUHUKAIMKM, 000OIICHHs), PACKPHIBATH
CMBICIT OHMOJIOTHYECKUX TOHATHH (BBIACIATh WX XapaKTepHBIC IPU3HAKH,
YCTaHABIWBATh CBSI3U C APYTHMH MOHATHIMH ),

OTPENENATh LEIN ACATEIBHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUS, COOTHOCHUTH PE3YJbTAThl JIEATEILHOCTH C TOCTaBICHHBIMU
LEJISAMU;

WCITOJIB30BaTh OWOJIOTHYECKUE TIOHATHSA i1 OOBSCHEHUS (PAKTOB H
SIBJICHUM KUBOU IPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCCyKJeHUs (MHIYKTHUBHBIC, NIETyKTUBHBIC, IO
AHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBbIX
SIBJICHHSIX, (DOPMYITUPOBATh BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHATh  CXEMHO-MOJIEIbHBIE  CpPEACTBA  JJi  MPEJCTABICHUS
CYILIECTBEHHBIX CBSA3ECH M OTHOIICHUHN B U3y4aeMBbIX OMOJIOTMUECKUX 00OBEKTaX,
a TaKXe TMPOTUBOPEUU PA3HOTO POJIA, BBISABICHHBIX B Pa3IMYHBIX
MH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IIJIaH pelIeHUs] TpoOJieMbl € Y4€TOM aHaiIu3a
MMEIOIINXCS MaTePUATBHBIX M HEMATEPHUAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJIE/ICTBUIA EATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUU KM3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIQJICTh  HABBIKAMU  y4E€OHO-UCCIEIOBATEIbCKOM U MPOCKTHOMU
NEATENHPHOCTH, HaBBIKAMHU  pa3pelieHus TPoOIeM, CIOCOOHOCTRIO |
TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TTOUCKY METOJIOB PEIICHUS IPAKTUIECKUX
3a/iay, MPUMEHEHHIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

MCIIOJIb30BaTh PA3JIMUHBIE BUBI JCSITEIBHOCTU MO TMOJIYYECHUIO HOBOTO
3HAHWS, €T0 MHTEPIpETaliy, MPeoOpPa30BaHUI0 M NPUMEHEHHUIO B YUCOHBIX
CUTYaIHIX, B TOM YHCIIC TIPH CO3TaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHupoBaTh  HAYYHBIM  TUI  MBIIUICHUS, BIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJlauud B 0Opa3oBaTEIbHOMU
JEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISBJISITh IPUUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBATh 3aj1ady,
BBIJIBUTATh TUINIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI IS JOKAa3aTeIbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh IOJIYUYEHHBIC B XOJE pEIICHUA 3aJauyd PE3YJbTaThl,
KPUTHUYECKU OIIEHHWBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHCHHE B
HOBBIX YCIIOBHUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh  IICJICHANPABICHHBIM TOMCK TMEpPEeHOCa CPEICTB U
CIIoco0OB JIEUCTBUS B MPO(PECCHOHATBLHYIO CPEY;

yMETh TEPEHOCHUTh 3HAaHMUS B TO3HABATEIBHYI0O U IPAKTHYECKYIO
00J1aCTH KU3HEACATCILHOCTH,

yMEeTh UHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IIPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE WJCH, MNOpeajiaraTb OPUTHMHAJIBHBIE TMOJAXOAbI H
pelieHus, CTaBUTh MPOOJIEeMbI U 3aJadM, JOIYCKAIOIIUE albTepHATHBHBIC
pelIeHus.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCSA B PA3IUYHBIX HCTOYHUKAX HHOOpManuu (TEKCTe
y4eOHOro I0COOMs, HAyYHO-TIOMYJSAPHOW JIUTEpaTrype, OHUOJOTHUYECKUX
CJIIOBapsX W CIPABOYHMKAX, KOMIIBLIOTEPHBIX Oa3ax HaHHBIX, B MHTepHETE),
aHANMM3UPOBaTh WHGOPMAIMIO Pa3IUIHBIX BHJIOB U (OpM MpeAcCTaBICHHS,
KPUTHUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh U HENMPOTUBOPEUNUBOCTD;

(hopMyJIMPOBATh 3aMPOCH] U MPUMEHSATh PA3JIMYHBIC METOJIBI IIPH TTOHCKE
u oTOOpe Omosiorndeckor HHGOPMAIUU, HEOOXOJUMOM JJIs BBIOJIHEHUS
y4eOHBIX 3a/1a4;

pruoOpETaTh OTIBIT HCTIOJIb30BAHUS MH(POpPMAITMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHMH, COBEPIICHCTBOBATH KYJIbTYPY AKTHUBHOIO
KCTOJIb30BaHUSI PA3JIMYHbBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMANTBHYIO (OpMYy TIpeICTaBIICHUS
Oouonornyeckorr wHpOpManuu (CxeMmbl, TpaduKH, AUArpaMMBI, TaOJHUIIHI,
PUCYHKH U JIPyTOE);

HCIIOJIB30BaTh HAyUYHBIM S3BIK B Ka4eCTBE CpPEACTBA MpH padoTe C
Oumosiornyeckoi uHGOpPMAIUCH: TPUMEHITh XUMHUUYECKHE, (PU3NUEeCKHue W
MaTeMaTUYeCKHe 3HaKd W CUMBOJBIL,  (opMmynbl, abOpeBuarypy,
HOMEHKJIaTypy, UCMIOJb30BaTh U MPEeoOPa3OBbIBATH 3HAKOBO-CUMBOINYECKUE
CpEICTBA HATJISIHOCTH;

BJIaJICTh HABBIKAMH  PAClO3HABAaHWUS M  3allUTHl  HMHQpOpPMAIIUH,
nH(pOpMAITMOHHOM 6€301aCHOCTH JTUIHOCTH.

OBJaeHne yHUBEePCAIbLHBIMUA KOMMYHHMKATHBHBIMMY JI€iCTBUSIMU:



1) oOmenue:

OCYILIECTBJISITh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBaTh B JIUAJIOTE€ WM JUCKYCCHHM IO CYIIECTBY OOCYKIaeMOU TEMBI
(ymMeHHe 3amaBaTh BOINPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIIHHO
BBINIOJTHEHUSI ~ MpeajiaraeMod  3ajadd, VUUTHIBATh  HUHTEPECHl U
COTJIACOBAHHOCTH MO3UIIMHI APYTUX YYACTHUKOB JUAJIOTA UM JTUCKYCCHUH);

pacrio3HaBaTh HEBepOabHBIE Cpe/ICTBA OOICHUS, TOHUMATh 3HAUCHUE
COITMAJIbHBIX 3HAKOB, MPEIOCHUIOK BOSHUKHOBEHUSI KOH(DJIUKTHBIX CUTYyaIUH,
yMETbh CMATYATh KOHMIUKTHI K BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJIEHUCTBUS,
MMOHUMATh HAMEPEHUS APYTUX JIIOACH, MPOSBISITh YBAKUTEILHOE OTHOILICHHUE
K COOECEIHUKY U B KOPPEKTHOM popme GopMyIHpPOBATh CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHHUSI C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHasA AesSITeJIbHOCTD:

MOHUMAaTh U  HUCHOJB30BaTh  NPEUMYIIECTBAa  KOMAaHAHOM U
WHIUBUAYaJIbHOM pPabOThl MNpH pPEHICHUH OHOJOTHYECKOH MpOOJIeMBlI,
00OCHOBBIBATh HEO0OXOIMMOCTh MIPUMEHCHUS TPYHITOBBIX dhopm
B3aMMO/ICHCTBUS TIPU PEIICHUN yIeOHOM 3aa4u;

BBEIOMPATHh TEMATUKY W METOJIBI COBMECTHBIX JICUCTBUH ¢ YIETOM 00X
MHTEPECOB U BO3MOXKHOCTEH KaXKI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM JESITEILHOCTH, OPTaHU30BBIBATH W
KOOPJIMHUPOBATH JICHCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IJIaH JCUCTBUM,
pacrpenensaTh pojau ¢ y4€TOM MHEHHN y4aCTHHUKOB, OOCYXKJIaTh PE3yIbTaThbl
COBMECTHOH paboTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJIa M Ka)KJIOI0 yYaCTHHUKAa KOMAaHIbI B
OOIIMIA pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OLICHUBATH HJEU C TO3UIIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€fiCTBUSIMM:

1) camoopranusanus:

HCITOJIB30BaTh OMOJIOTMUECKUE 3HAHMS IS BBISBICHHS MPOOJIEM M UX
pelieHns B )KU3HEHHBIX U YYCOHBIX CUTYaIIHsIX;

BBIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHUU IICJIEBHIC U CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBUAX M IOCTYNKAaX IO OTHOUICHUIO K >KUBOU
MPUPOJIC, CBOEMY 370POBbIO U 3I0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  ITO3HABATEIBHYI)  JIESITENBHOCTD,
BBISIBJISITH TPOOJIEMBI, CTaBUTh W (DOPMYIHpPOBaTH COOCTBEHHBIC 3a/aydl B
0o0pa30BaTeNbHON NEATENPHOCTH U KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIbHO COCTaBIISITh IJIaH pEIIEHUs MpoOJeMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclMpATh pamMKh y4yeOHOro TMpeaMeTa Ha OCHOBE  JIMYHBIX
[IPEANIOYTECHUM;

JeyaTh  OCO3HAHHBIM  BbIOOp,  apryMEHTHpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULIUU B
pa3HbIX 00JIaCTAX 3HAHUMU, MOCTOSHHO IMOBBILIATH CBOM 0Opa30BaTENbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTb OLEHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPEKTHUBBI B
NEeATENBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJa/ICTh HaBbIKAaMHU I[103HABAaTEIbHOM pediaekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTaTOB U
OCHOBaHUH, HCHOJB30BaTh MNPHUEMBI PEQICKCHH sl OICHKH CHUTYallWH,
BBIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUWBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHS IO UX
CHUKEHMUIO;

MPUHUMATh MOTHUBBI M apryMEHTBHl JIPYTUX IpPU aHAIU3E PE3yIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ce0sl U APYTrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOU HEIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apryMEHTBHl JIPYTUX IpPU aHAJIU3E PE3yIbTaTOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmetHbie pe3yabTaThl 0ocBoeHUs nporpammel COO no 6uosoruu Ha
0a30BOM ypOBHE BKIIOUAIOT creuupuyeckue aas ydeOHOro ImpeaMmeTa
«buonorus» HaydHBIC 3HAHMS, YMEHUS U CIIOCOOBI EHCTBUI MO OCBOEHHUIO,
UHTEpIpPETAllUM W NpeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTU IO



MOJyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHIO 3HAHUW B Pa3IMUHBIX YYEOHBIX
CUTYyallMsIX, & TAaKKE€ B PEANbHBIX >KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C
ouonorueil. B mporpamMMe npeaMeTHble pe3ybTaThl IPEACTABIEHBI 110 FOJaM
00yueHus.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» 6
10 knacce nOMXKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W pPOJH OHOJIOTUU B CHCTEME
HAayyHOrO0 3HAHMUS €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHMUS, O BKIAJC
POCCHUHCKHX U 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHATBFHOW TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a]1a4;

YMEHHE pacKpbIBaTh COJEPKaHNE OMOJOTUYECKUX TEPMUHOB U TIOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BELECTB U MpEBpallCHUE
SHEPruM), ToMeocTa3 (CaMOperyysius), ypOBHEBas OpraHM3alMs MKUBBIX
CUCTEM,  CAMOBOCIpOM3BeNECHUE  (PENpPOAYKIMS),  HACIEACTBEHHOCTD,
M3MEHYNBOCTb, POCT U Pa3BUTHE;

yYMEHHME H3jaratb OHUOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs,
MyTaIlMOHHAs, LEHTpaJbHas JIOTMa MOJIKYJIApHON Ouosioruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 IIeHTpax MHOTO00Opa3us
U TMPOUCXOXKACHUS KyJbTypHbIX pactennii H. W. BaBunosa), omnpenenstsb
TPaHUIbI KX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHME BIAJETh METOJAMHU HAy4YHOIO TIO3HaHMSA B OHOJIOTHH:
HAOJIIOJICHUE U ONHMCAHHUE JKUBBIX CHUCTEM, MPOLECCOB U  SIBJICHUH,
OpraHu3alys W IPOBEICHHE OMOJOTMYECKOr0 SKCIIEPUMEHTA, BBIIBH)KCHHE
TUITOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIECAyEMBIMU BEJIWYWHAMM,
00BsICHEHHE TIOJYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHITHH,
TEOPUM M 3aKOHOB, YMEHHUE J€laThb BBIBOABI HAa OCHOBAHUM ITOJYYEHHBIX
pEe3yJIbTaToOB;

YMEHHME BBIACIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK
IIPOKAapHOT U DYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TNPOLIECCOB: 0OMEHA BEIIECTB U MPEBPALLCHUS SJHEPTUN B KIIETKE,
(doTocuHTE3a, IUIACTUYECKOTO M HHEPreTMUECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEN03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHINBUAYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOrEHE3);

yMEHUE  TPUMEHATh  MOJY4YEHHbIE 3HAHUS Uil  OOBSCHEHHUS
OMOJIOTUYECKUX TPOIECCOB U SBJICHHUM, IS TPUHATUS MPAKTUYECKUX
pelleHui B IOBCEJIHEBHOM >KM3HU C IEJbI0 obOecrieueHus: 0e30MacHOCTU
CBOETO 37I0POBBSI W 3/I0POBbS OKPYXKAIOIIUX JIIOJEH, COOTIOACHHS HOPM



IPaMOTHOTO TIOBEACHHS B OKpYXKalolmed NPHUPOAHOW Cpene, MOHMMaHHUE
HEOOXOAMMOCTH WCIOJB30BaHUS TOCTIDKCHHH COBPEMEHHOW OHOJIIOTHH U
OMOTEXHOJIOTH JIJIs1 pAlIMOHATILHOTO TIPUPOIOIIOIH30BAHUS;

yMEHHUE peliaTh 3JIeMEHTapHble TEHETUYECKHE 3aJlayd Ha MOHO- H
TUTHOPUIHOE CKPEIIUBAHUE, CIICTUICHHOS HACIEIOBAHHUE, COCTABIIATH CXEMBI
MOHOTHOPHITHOTO CKPEIIMBAHMS JIJIS TIPEACKA3aHMs HACIICIOBAHUS ITPU3HAKOB
Yy OPTaHU3MOB;

YMEHUE BBINOJHATH JIA0OpAaTOpPHBIE M MPAKTHYECKUE PadoThI,
coOmofaTh MpaBujia TOpu  paboTe ¢ ydyeOHBIM U J1abOpaTOpPHBIM
000pyI0BaHUEM;

YMEHHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTUYECKOTO COJACPKaHHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3IUYHBIX HCTOYHHMKOB (CpEICTBa MAaccoBOM HMH(POpPMAlUMU, HAYIHO-
MOMYJISIPHBIE MaTepUalIbl), STHYECKUE ACIIEKThl COBPEMEHHBIX HUCCIEI0BaHUN
B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHUS,
0000mass OMOJOTHYECKYI0 HH(OpPMAIMI0 €3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» 6
11 knacce NOMXKHBI OTPAKATH:

c(hOPMHPOBAHHOCTh 3HAHMK O MECTE€ W POJU OHWOJOTHH B CHCTEME
HAay4YHOTO 3HAHUSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJC
POCCHMCKHX U 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHATIHLHOW TPAaMOTHOCTH YEJIOBEKA JIJIS PEIICHHS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PacCKpbIBATh COJACPKaHNe OMOIOTUYECKUX TEPMUHOB U TIOHSTHIA:
BUJI, TOIMYJSIUs, TEeHOMOH, OHBOJIONMA, ABWXKYIUME CHIbl ((PakTopbl)
ABOJTIOITUH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB, BH1000pa30BaHKE,
DKOJOTHYECKHE  (PaKTOPBI, DKOCHUCTEMA, MPOAYIEHTH, KOHCYMEHTHI,
pEIYLEHThI, LEeNH TMUTAaHUS, OHKOJOTMYecKas Mupamuga, OHOTEOIEHO3,
ouocdepa;

yMEHUE H3jaratb OMOJOTHYECKHE TeOopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAs TEOPHsI IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpieBoro cxoactsa K. M. bapa, uepejoBanus riiaBHbIX HAIPABJICHUH U
myTeit sBomoruu A. H. CeBepiioBa, yuenus o 6uocdepe B. 1. Bepuanckoro),
OMpENENATh TPAHUIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJAJIETh METOJAMH HAy4YHOrO IIO3HAHUS B OHOJIOTHH:
HaONMIOZICHUE W OINMCAaHWE JKUBBIX CHCTEM, TIPOIECCOB W  SIBJICHUH,



OpraHu3alus W TPOBEICHHE OMOJOTHYECKOTO AKCIIEPUMEHTA, BBIIBIKCHHE
TUTOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCICTyEeMBIMH BEIMYWHAMU,
00BSICHEHHE TIOJIYYECHHBIX PE3YIbTAaTOB, HCIIOJIb30BAHHBIX HAYUHBIX MMOHSATHH,
TEOPUH M 3aKOHOB, YMEHHE JieJIaThb BBIBOJBI HAa OCHOBAHHWU ITOJYYEHHBIX
pE3yNbTATOB;

YMEHHUE BBIJICATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOJIOTHICCKUX
00BEKTOB: BHUOB, IOMYJAINHNH, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH ITPOIIECCOB: HACJEIACTBEHHOM
HM3MEHYHBOCTH, €CTECTBEHHOTO oTbOopa, BHUJI000pa30BaHMs,
MPUCTIOCOOICHHOCTA OPTaHU3MOB, ACHCTBUS 3KOJOTHUYECKHX (PaKTOpPOB Ha
OpraHU3MBbI, IIEpEeHOCA BEMIECTB M TIOTOKAa DJHEPrUM B OKOCHUCTEMAX,
AHTPOTIOTCHHBIX MU3MEHEHHUI B IKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOPOTa
BEIIIECTB U OMOTCOXUMHUUECKHUX ITUKIIOB B Onocdepe;

yMEHHE  TIPUMCHATh  TOJYYCHHbIE  3HAaHUS  JJI1  OOBSCHEHUS
OMOJIOTUYECKUX TIPOIECCOB W SBJICHHWM, IS TPUHATHS TPAKTUICCKUX
pEIICHN B TTOBCEIHEBHOW HW3HHM C IICNBbI0 oOecreueHrus O0e30MMacHOCTH
CBOETO 3JIOPOBbS W 3JI0POBBSl OKPYXKAIOIIUX JIIOJICH, COOJIOJACHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKpY’)KArOIIEeH IPUPOJHONU cpejie, MOHUMaHUE
HEOOXOJIMMOCTH HCIIOIb30BaHUS JTOCTIDKCHUH COBPEMEHHON OWOJIOTHU IS
PaIrMOHAIBHOTO MPUPOIOTIONB30BAHMS;

YMEHHE peIaTh 3JIEMEHTApHbIE OWOJOTHYECKHE 3aJadd, COCTABIISITH
CXEMBI TIEpeHOCca BEIIECTB U SHEPTUHU B SKOCHUCTeMaX (I[EeTH MUTaHus);

YyMEHHUE BBINOJHATH J1TA0OpaTOpHbIE U  IPAKTHUYECKHE PadoTHI,
coOmoaTh TmpaBwia Tpu  pabore ¢ y4eOHBIM ©  7a0OpPaTOPHBIM
000py10BaHUEM;

yMEHHE KPUTHYECKH OIICHHWBATh W HHTEPIPETUPOBATH HH(OpMAIHIO
OMOJIOTHYECKOTO COJICp)KaHMsI, BKIIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS U3
pPa3IUYHBIX HCTOYHHKOB (CpEICTBAa MaccOBOM WH(POpPMAIMHA, HAYIHO-
MOMYJIIPHBIE MaTepHallbl), paccMaTpUBaTh TJIOOATBHBIC DKOJIOTHYCCKUE
mpoOJieMbl  COBPEMEHHOCTH, (OPMHUpPOBATh [0 OTHOIICHHID K HUM
COOCTBEHHYIO MO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIC U YCTHBIE COOOIICHMUS,
0000mass OMOJOTHYECKYI0 HWH(MOpPMalMI0 U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabn IlpakTH4eck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padoThbl
pecypcsbl
bubmuoreka [JOK
! brosorns Kak nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIE CHCTEMBI U MX OpTraHu3alus 1 bubmmorexa [TOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTAB U CTPOCHUE KJICTKHU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bu6mmorexa [{OK
4 XK 6
HSHEACATEIRHOCTD KICTIH https://m.edsoo.ru/7f41¢292
5 PazmHoOXeHME M HHIMBUyaIbHOE PAa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYHNBOCTH g 15 bubmuoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne ni/nt P KoHnTtpoibH IIpakTHYeck (upp )
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThI ue padboThbl
pecypchl
1 DBOJIIONUOHHAS OUOJIOr U 9 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHUE )KU3HU HA 9 0.5 bubnnoreka [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 U DKOJIOTHUYECKUE 9 bubnnoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bubnnoreka [JOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME



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




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacoB DJIEeKTPOHHbIE
JlaTa
Ne Kontpoa | Ilpaktnue uudpoBbIe
Tema ypoka usyue
n/n Bcero bHBIE CKHe o0pa3oBaTe/bHbIE
HUSA
padoThbI padoThI pecypcbl
bu6mmorexa [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU IPUPOIBI.
[TpakTuyeckas padora Ne 1
2 «/cronp30BaHUE PA3IMYHBIX METOIOB 1 0.5 bubmmorexa [TOK
p s ' https://m.eds00.1u/863¢6122
MIPU U3YYCHUHN OMOJIOTUYECKUX
00BEKTOB
3 buonornueckue cucTemsl, MPOIECCH U | bubnnoreka [JOK
HUX U3y4YeHHe https://m.edsoo0.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIETKU. Bona u 1 bubnuorexa [JOK
MHWHEpPAIBHBIE COIIA https://m.edsoo.ru/863e674¢
bu6 K
5 benku. CocTaB u cTpoeHue OSIKOB 1 nommoreka T10
https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlaboparopHas padbota
. bubmuorexa [JOK
6 Ne 1 «M3yuenune KaTaIuTHYECKOU 1 0.5

aKTUBHOCTH (pepMEHTOB (Ha MpuMepe
amMuIIa3bl WIK KaTajaa3bl)»

https://m.edsoo.ru/863e6b72



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

bu6mmoreka [{OK

MAaTpU4IHOI'0O CHHTE3a

7 Y IIEBOBL. Jumu eI https://m.edsoo.1ru/863e6870

bu6mmorexa [{OK

8 Hyxknennospic kncnoter. ATD https://m.edsoo.ru/863e6d5¢

9 Hctopus u meToasl U3ydeHUs KIETKHU. bubnuorexa [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88

10 KiteTka xak memocTHas )KuBas CUCTEMA
CtpoeHue 3yKapuoTUYECKOM KIETKH.

Jlaboparopnas padota Ne 2 «3yuenue
. bu6mmoreka [{OK
CTPOCHHUS KJIIETOK PACTEHUH,

11 5 5 . 0.5 https://m.edso0.ru/863e6ff0
KUBOTHBIX, TPHOOB 1 DAKTCPUH TO/L https://m.edsoo.ru/863¢e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OIMUCAHUE)

bu6mmorexa [{OK

12 OOMeH BelecTB WM META00IN3M hitps://m.cdsoo.r/863¢766¢

bu6mmoreka [{OK

13 Porocuures. XemocHHTE3 https://m.edso0.ru/863e7¢98

. bubmuoreka [JOK

14 JHepreTuaccKui oomen https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UMK KISTKU. [leneHue
KieTkd. Muto3s. JlaboparopHas padora

15 Ne 3 «HaOnroneuue MII:)IT03ap B KJ'II;TKaX 0.5 bubmmorexa LHOK

- A ' https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunres 6enka. Peaknus bu6mmoreka [{OK

https://m.edsoo.ru/863e796¢



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
https://m.edsoo.ru/863e796e

bu6mmoreka [{OK

17 T —0 0
PaHCIGIA HOCHITTEs BEtka https://m.edsoo.ru/863e796¢
13 Hexknerounsie hopmbl )KHU3HU — bubnnoreka [JOK
BUPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK
20 Melio3
1 https://m.edsoo.ru/863e7f4a
OOpa3oBaHue M pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0I0TBOPEHUE. BuG 10K
nonoTeka
21 04« .
JlaGopatopuas pabora Ne 4 «Hsyaenne 0.5 https://m.edsoo.ru/863e81b6
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax»
” NHnuBunyansHOE pa3BUTHE bubnunoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bubnnorexa [JOK
HACJIEICTBEHHOCTH U U3BMEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpHTHOE bubnuorexa LIOK
p ) pHA https://m.eds00.ru/863e8878
CKpELIMBaHHE
UTHOPUIHOE CKpeluBaHue. 3aKOH
25 fei%aBI/Ir())I/Ii[/IOFO Haiﬂuel OBaHUS bubnuoreka LIOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemieHHOE HAC/IeI0BaHKE MPU3HAKOB. 0.5 bubnnorexa [JOK

Jlaboparopnas padota Ne 5 «3yuenue

https://m.edsoo0.ru/863e8c60



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

Pe3yJIbTaTOB MOHOTHOPHTHOTO H
JUTUOPUIHOTO CKPELMBAHUS Y
JPO30( MBI HAa TOTOBBIX
MUKpOTIpenapaTax»

T'enetuka nosua. Hacineqosanue

bubmuoreka [JOK

27
IIPU3HAKOB, CLICIUIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menuuBocth. Henacnenctsennas
n3MeHYuBOCTh. JlaboparopHas paboTa

)3 Ne 6. 3yuenue Mo UKaiMOHHOM 0.5 bubnnorexa [JOK
H3MEHYUBOCTH, IIOCTPOCHUE ' https://m.edsoo.ru/863e8efe
BapHAIOHHOTO PsJia ¥ BAPUAITMOHHOMN
KpHBOW»

Hacnencrennasi "3MEHYHBOCTb.

29 Jlaboparopuas padorta Ne 7. «AHamu3 0.5 bubnnorexa [JOK
MyTalMH y 1po30(UIIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpenapaTax»

bubmuoreka [JOK
30 ['eneruka yenoBeka
https://m.edsoo.ru/863e8d78
PesepBHEIi ypok. O000IICHHE TTO TEME

31 «HacnencTBeHHOCTh M N3MEHUUBOCTD
OpPTraHU3MOBY

32 Cenekius Kak HayKa U IIpolece bubmorexa HOK

¥ P https://m.edsoo.ru/863e9214

1 MeTobl U JOCTHKEHUS CEIICKITNH bubmuoreka [JOK
pacTeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib bubnuorexa [JOK



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

IIPOU3BOJICTBA

https://m.edso0.ru/863€9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



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

11 KVIACC

KosmuecTBo yacos i DJIEeKTPOHHbBIE
ara
Ne - Kontpos | IDpakrnue uudpoBbIe
eMa ypoka usyue
n/n Bcero bHBIE CKHe o0pa3oBaTe/bHbIE
HUS
padoThI padoThbI pecypcbl
1 DBOJIFOLIHS M METOBI €€ H3YUCHUS 1 bubmmorera [JOK
H A v https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHA IpEACTaBICHAN 00 | bub6nuoreka LIOK
SBOJIIOLUN https://m.edso0.ru/863¢9570
bubmuoreka [JOK
3 MukposBoITIO 1
HKPOIBOIIOTHA https://m.edsoo.ru/863e9cle
[Tonynsauus Kak s5eMeHTapHas
€AMHUIA BUA U DBOJIOLINH.
4 Jlaboparopuas pabora Ne 1 1 0.5 bubmmorexa [TOK
patopHasp B ' https://m.eds00.1ru/863¢99¢6
«CpaBHEHHE BUJIOB 10
MOp(}oTOrHuIecKOMy KPUTEPHIO)
5 JIBrOKy1IIHe CUITbI (3JIEMEHTapHBIC | bubnnorexa [JOK
(aKkTOPBI) IBOTIOIHH https://m.edsoo.ru/863e¢9da4
bu6mmorexa [{OK
6 EctectBe i1 oTOOp U ero o 1
TECTBEHHRIT 0TOOP 1 ero (opme! https://m.edsoo.ru/863e9ed0
Pe3ynbTarel 3B0OMIOIMK:
MIPUCIIOCOO0JIEHHOCTh OPTaHU3MOB U
bubmuoreka [JOK
7 BHUI000pa3oBanue. JlabopaTopHas 1 0.5

pabota Ne 2 «Onucanue
MIPUCIIOCOOICHHOCTH OpPraHu3Ma u eé

https://m.edsoo.ru/863e9fde



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»

«Bo3HUKHOBEHNE U Pa3BUTHC JXU3HU HA

bubmuoreka [JOK
8 HamnpaBnenus u myT Makpo3BOJIIOLIUI
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoOLINN
10 Wcropus xu3Hu Ha 3emiie U METOAbI €€
M3y4YEHUs
1 ['Mnoressl NPOUCXOKACHUS )KU3HU Ha bub6nuoreka LIOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam u bubnuorexa [JOK
IeproJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOLUU
PacTUTENBHOTO U JKUBOTHOI'O MUPA. BuG 110K
nonamorexa
13 [TpakTrueckas padota Ne 1 «M3yuenue 0.5
P p ?,/ https://m.edsoo.ru/863ea8bc
HCKOITAEMBIX OCTATKOB PACTCHUM U
KUBOTHBIX B KOJUICKIIUSIX)
14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YelIoBeKa (aHTPOIOTeHe3) bubmmorexa [HOK
P https://m.edsoo.ru/863eac2c
16 JIBmokyire cuibl ((paKkTopsl) bubmuorexa [JOK
aHTPOTOTEeHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIOLNU YEIOBEKA
13 Uenoseyeckue pacsl U NPUPOIHBIE bubnnoreka [JOK
aJlarTalnyy 4eJoBeKa https://m.edsoo.ru/863eaeca2
19 PesepBHrlil ypok. O6001IeHNE 11O TEMe



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

3emiie»

20 DKOoJI0rus Kak HayKa
21 Cpenbl OOUTAHHS B YKOJIOTHUECKUE bubnnorexa [JOK
(baxTOpBI https://m.edsoo.ru/863eafec
AbGunorndeckue GpakTopHI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubmuoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT OOUTAHHS. 0.5
https://m.edsoo.ru/863eb10e
Jlaboparopuas padota Ne 4. «Bnustaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay
bu6mmorexa [{OK
23 buoTtnyeckue dakTopbl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
24 nomyssiiun. [Ipaktudeckas padora Ne 2 0.5
«IToacu€T MIOTHOCTH MOMYJIALMI '
pa3HbIX BUJOB PACTCHUI»
bu6mmorexa [{OK
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3
- P t https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubnnorexa [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 Dkonorunueckue nmupamuasl. CBoiicTBa bubmorexa LHOK
p ' https://m.eds00.ru/863eb5fa
skocucteM. Cykueccust
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOIIOr€HHbIE 3KOCUCTEMBI



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

30 buocdepa — rimobanbHas 3KkocucTeMa | bub6nuoreka LIOK
3emin https://m.edsoo.ru/863ebbse

31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 bubnnorexa [IOK
ounocdepbl https://m.edsoo.ru/863ebd 16

32 YenoseuecTBO B Ouochepe 3emnu 1

1 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
Pe3epBHbIit ypok. O60011IEHNHE TEMBI

34 «Co0011ecTBa ¥ YKOJIOTMUECKHAE 1
CHUCTEMBD»)

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



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




HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbl CpelHero o01ero od0pasoBanusi

ChopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZC POCCHUICKUX W 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOIOIUHU; (PYHKIIMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA Ui PCIICHUA JXKU3HCHHBIX 3aa4

YMeHHE pacKpbIBaTh COJEPKAHHE OMOJIOTMYECKHX TEPMUHOB W
TIOHSTHI: )KU3HB, KIIETKA, OPTaHU3M; MeTa00JI13M (OOMEH BEILIECTB
W TIpEBpalllcHHE DJHEPruu), ToMeocTa3  (caMOperyssius),
YpOBHEBAasi OPTaHU3AIMS KUBBIX CHCTEM, CaMOBOCIIPOHM3BEIACHHE
(penpoyKimsi), HACIEACTBEHHOCTh, HW3MEHYMBOCTh, POCT H

Pa3BUTHC

YMmenue  uznaratb  OMOJOTHYECKHE  TEOpUH  (KIETOYHAs,
XpOMOCOMHasi, MyTaloHHas ), 3akonsl (I'. Mengens, T. Moprana,
H.M. BapmmoBa) u yyeHuss (0 IEHTpaX MHOrooOpasus H
IPOUCXOXKAECHNUA KyJIbTypHbIX pacreHudt H.M. Basunosa),

OIIPCACIIATh I'PaHUIbI UX IIPUMCHHUMOCTH K ) KUBBIM CUCTCMaM

YMeHune BIaJeTh METOJAAaMH HAay4YHOrO TO3HAaHUS B OWOJIOTHUHU
(HaOJr0/ICHUE M OTIMCAHUE YKUBBIX CHUCTEM, IMPOIIECCOB M SBIICHUIA;
OpraHm3alys W TPOBEICHUE OHOJIOTHYECKOTO JKCIICPUMEHTA,
BBIJIBUKEHUE THUIIOTE3bl; BBISABICHHE 3aBUCUMOCTH  MEXIY
HCCIIeTyEMbIMU BEJIMYHMHAMH, 0o0BsICHEHHE MOJIYYeHHBIX
pe3yNnbTaTOB, MCIOJNb30BAHHBIX HAYYHBIX TOHSATUH, TEOpPUH WU
3aKOHOB; YMEHME JeJIaTh BBIBOJbI HAa OCHOBAHHUM IOJYYCHHBIX

pe3yabTaToB)

YMeHue BBIACIATE CYHICCTBCHHLIC IPU3HAKKW BUPYCOB, KIICTOK




HpOKapI/IOT nu BYKapI/IOT, OOJHOKJICTOYUHBIX W MHOTOKJICTOYHBIX
OpPraHM3MOB; OCOOEHHOCTH IIPOLIECCOB OOMEHa BCINECTB U
IPEBPAICHHS SHEPTUU B KIIeTKe, (POTOCUHTE3a, MIACTHYECKOIO U
SHEPreTHYECKOro OOMEeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OHJ'IOI[OTBOPCHI/IFI, pa3MHO)K€HI/I$[, I/IH[[I/IBI/II[yaJII)HOFO pa3BI/ITI/I$[

opranu3ma (OHTOTEHE3)

YMeHMe MNpUMEHATh NOJIY4YEeHHblEe 3HAHUA Ui OOBSCHEHHUS
OMOJIOTHYECKUX  TPOLIECCOB M SABJICHWM, Ui  NPUHATHUS
IIPAaKTUYECKUX PEIICHWM B IIOBCEJHEBHOM JKU3HM B LEIAX
obecrieueHnss 0€30IACHOCTH CBOETO 3J0POBbS M 3I0POBbBS
OKpY’KaIOLIMX JIFOJeH, COOII0AEHUS HOPM T'PAMOTHOI'O MOBEICHUS
B OKpY’Karollel NMpUpOIHOU cpeje; MOHUMAaHUE HEOO0XOIUMOCTH
UCTIOIB30BaHUSI  JIOCTM)KEHUH  COBpPEMEHHOH  OHOJOTHH U

OMOTEXHOJIOT U ISl pallMOHAIBHOTO IPUPOAOIIOJIb30BAHUS

YMmenue pemiaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3a/la4 Ha MOHO- U
,I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUC, CLCIINICHHOC HaCJICAJOBaHUC,
COCTaBJIATH CXEMBI MOHOFI/I6pI/I,I[HOl"O CKpCUIUBAHUA JUIA

MMpEaACKa3aHUs HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOIHATH JTa0OPAaTOPHBIE M TPAKTHYECKHE paboTHl,
coOmoaTh MpaBuia mpu padore ¢ y4eOHbIM M JaOOpaTOPHBIM

000pyI0BaHUEM

YMeHHe  KpUTHYECKH  OLEHMBaTb U MHTEPIPETUPOBATH
uH(popMalMi0 OHMOJIOTMYECKOTO  COJIEP)KAHUS, BKJIHOYAIOIIYIO
IICEBJOHAyUYHblE 3HAaHUS W3 PA3NUYHBIX HCTOYHUKOB (CMU,
Hay4HO-IIOMYJISIPHBIE MaTepuabl); 3TUYECKUE aCHeKThI
COBpPEMEHHBIX  HCCJIEIOBAaHUH B OWOIIOTUH,  MEAMIIMHE,

OMOTEXHOIOTUA

10

YMeHue co3gaBaTh COOCTBEHHBIE IHCHBMEHHBIE U yCTHBIC
cooOmienus, o00o00mas Ouonorumdeckyro HHGOpMAIHIO W3
HECKOJIbKUX HMCTOYHUKOB, I'PAMOTHO HCIIOJIB30BATh MOHSITHUHHBINA

alrapar OuoJoruu

11 KIIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI




npoBeps
€MOoro
pe3yabT
aTa

o0pa3oBaTe/ILHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIK OHUOJIOTUU B CHCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHbI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZC POCCHUICKUX W 3apyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMONOTHHU; (HYHKIIMOHAIBEHOW TPAaMOTHOCTH

YCJIOBCKA JJIA PCHICHHUA )KU3HCHHDBIX 3a1a4

YMeHue packpbiBaTh COJIEp)KaHUE OMOJOTMYECKMX TEPMHUHOB U
MNOHSTHUI: BUJ, TOMYIALUS, T€HOPOHI, SBOJIOLHMS, ABIKYILNE
cwibl ((hakTOpBI) IBOJIONUH, MPHUCTOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, OSKOJIOTMYECKHE  (PaKTOPBI, IKOCHUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pPEIyLEHTbl, L€ MUTAHUA,

9KOJIOTUYECKAs MUpaMKJia, OMoreoreHo3, onochepa

YMeHue uznaratb OMOJOrHUECKUE TEOPUH (IBOJIIOLIMOHHAS TEOpUs
Y. JlapBuHa, CHUHTETHYECKas TEOpHsl HBOJIOLUM), 3aKOHbI U
3aKOHOMEpHOCTH  (3aponplimieBoro  cxoxactea K.M.  bopa,
yepeJoBaHMs TJIaBHBIX HallpaBieHUW M myTed sBosmonuu A.H.
CesepuoBa, yuenus o ouochepe B.1. Bepnanckoro), onpenensits

T'paHUIbl UX IPUMEHUMOCTHU K JKUBBIM CUCTEMAaM

YMeHue BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHUA B OHOJIOrUHU
(Ha6J'II-OI[eHI/Ie H OIIKMCAHHC KHUBbIX CUCTEM, ITPOLCCCOB U HBHGHHﬁ;
opranusanuvsa W IIPOBCACHHC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBUXKCHHUEC  THUIIOTC3BI, BbIAABJICHUC  3aBHUCHUMOCTU  MCXKIAY
HCCIICAYCMbIMU BCIN4YNHaMU, 00BsACHEHHE MMOJIYYCHHBIX
pPE3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ n
3aKOHOB; YMCHHC JCJIaTb BLIBOJbl Ha OCHOBAHHHU ITIOJTYUCHHBIX

pe3yIbTaTOB)

VYmMmenne BBIJICIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUMA
OMOJIOTMYECKUX OOBEKTOB: BHOB, IMOMYJIAIHMHA, MPOIYLEHTOB,
KOHCYMEHTOB, pEAYyIIEHTOB, OHOTCOIIEHO30B M  3IKOCHCTEM;
OCOOCHHOCTH  TPOIECCOB  HACICACTBEHHOW  M3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JICUCTBHS SKOJOTMYECKUX (DAKTOPOB HAa OPraHU3MBbI,

InepeHoCa BCIICCTB KW IIOTOKAa OSHEPIrUM B  OSKOCHCTCMaAX,




AHTPOIIOT€HHBIX HM3MEHEHUW B 3KOCHUCTEMAaxX CBOEH MECTHOCTH,

KpyroBopoTra BCUICCTB U OHMOreOXNMHUYECKHUX IOUKJIOB B 61/10C(1)epe

YMeHue MNPUMCHATHL IMOJYYCHHBIC 3HAHWUA JIA 00BACHEHUS
OMONIOTMYECKUX  MPOIECCOB M SABJICHUH, Ui  NPHHATHS
MMPAKTUYICCKUX pemeHHﬁ B HOBCG[[HGBHOﬁ JKHN3HU B IOCIAX
obecriedeHust 0€30IIACHOCTH CBOETO 37I0POBbS M 3/I0POBBS
OKPYKAIOILIHX JIOJIEH, COONIOICHHS HOPM I'PaMOTHOTO TOBEICHHUS
B OKpY)Karollel NPUPOTHON cpelie; MOHMMaHHe HEOOXOAMMOCTH
HCIIOJIb30BaHUA [[OCTI/I)KGHI/II;'I COBpeMeHHOI\/JI OMOJIOTHH JJIsA

PpaluOHAJIbHOI'O NPpHUPOAO0IIOJIB30BaAHUSA

YMeHue pemaTe 3J€MEHTapHble  OWOJIOTMYECKHE  3a/ayd,
COCTaBJISITh CXEMBI TIEPEHOCA BEHICCTB U DHEPTUU B IKOCUCTEMAX

(e mUTaHMs)

YMeHue BBIMIOJNHATE JTA00PATOPHBIE W TPAKTHYECKUE PadOTHI,
coOnrofarh mMpaBwia mpu paboTe ¢ yuyeOHBIM U J1aOOpaTOPHBIM

o0opynoBaHuEeM

YMeHue  KpUTUYECKH  OLEHMBAaTb U HHTEPIPETUPOBATH
uH(popMaIMio  OHUOJOTMYECKOTO  COJAEP)KAHUS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUA W3 PAIMYHBIX HUCTOYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MaTepHalbl); pacCMaTpHUBATh TI00aThHBIC
9KOJIOTHUECKHE TPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB6HHYI-O I8(0X37000500)
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YMeHue co3gaBaTh COOCTBEHHBIE ITHCHBMEHHBIE U YCTHBIC
cooOmienus, o00o0mas Ouonorumdeckyro HHGOpMAIHIO W3
HECKOJIBKMX HMCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BAaThb TMOHATHHHBIA

alrapar OHoJ0ruu




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COIepPKAHUSA

buonorus kak Hayka

1.1

buonorms — Hayka o okuBod mnpupoxae. Ponp Ouonoruum B
(GopMHpOBaHUU COBpPEMEHHON Hay4yHOHl KkapTuHbl Mupa. Cucrema

OMOJIOTUYECKUX HayK

1.2

MeTtonpl MO3HAaHUS >KMBOW HPUPOAbI (HAOJNIO/EHUE, SKCIIEPUMEHT,
OIIMCaHue, U3MEpPEHHUE, KJaccupukanus, MOZCIIMPOBAHHUE,

CTAaTUCTUYECKass 00pabOTKa JaHHBIX)

JKuBble cucTeMbl U HX opraHu3anusa

2.1

Kupble cuctembl (OMOCHUCTEMBI) KaK MpeIMeT HU3YYeHHsS OHOJIOTHH.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YPOBHI/I OpraHu3anmuu OHocHCTEM: MOHCKYHHpHO—FeHeTI/IquKHﬁ,
KHCTOqHLIﬁ, OpFaHHBMeHHBIﬁ, HOHyJ’IHHHOHHO—BHI{OBOﬁ,

IKOCHUCTEMHBIH, OnochepHbIit

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUMN COCTaB KJICTKH. XUMHUYECKHE JJICMCHTHI:
MaKpO3JIEMCHTBI, MUKPO3JICMCHTHI. Boz[a N MHUHCPAJIBbHBIC BCIUICCTBA.
CDYHKIII/II/I BOABI U MHUHCPAJbHBIX BCIICCTB B KIICTKC. HozmepxcaHHe

OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBI
OenKOoB. He3zamenumeie u 3aMEHUMBIE AMUHOKHCIIOTBHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpPbl O€JIKOBOW MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAsl, TPETUYHAsT W YETBEPTUYHAS CTPYKTYpa).
XuMHYecKue cBorcTBa OeNkoB. bruonornueckue GyHKIUN OSITKOB.

®epMeHTHl — Ouosiornyeckue kKaranuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBII 1LEHTp, cyOcTparHas crnenupuyHocts. KodepMeHTsI.

Buramunsl. OTinunst GepMEHTOB OT HEOPTaHUYECKUX KaTaIn3aToOpoB

3.3

YrneBonapl: MoHOcaxapuabl (TIOK03a, pubo3a W JE30KCHpPH003a),

aucaxapuiubl  (caxaposa, JIaKTo3a) M IoJucaxapuasl  (Kpaxmad,




TJIMKOTeH, 1IEJUTI0JI03a). bronorndeckune GyHKIIUN YTIIEBOIOB.
Jlunuaer: Tpurauuepuabl, crepounsl, Gochonunuasl. ['uapodunbHo-
ruapogoOHbie  cBoiicTBa. buonorumueckue (yHKUMM — JIUIKIOB.

CpaBHeHUE YTIIEBOIOB, OCITKOB U JIMIIAOB KaK UCTOYHUKOB YHEPTHH

3.4

Hyxneunnossie kucnotel: JJHK u PHK. Hykneorunsr — mMoHOMEpBI
HyKJIeMHOBBIX KHcIoT. Ctpoenne um ¢ynkumun JIHK. Crpoenue wu

¢byukun PHK. AT®: ctpoenue u pyHKuun

3.5

[utonorus — Hayka o kierke. Kirerounas teopust. MeTonpl n3ydyenus

KIJICTOK

3.6

Knerka xak menoctHast skuBasi cuctema. OOIIMe NMPHU3HAKH KIIETOK:
3aMKHYyTas HapykHas meMmOpana, mosekyinbl JIHK kak renernueckuit

alrapar, CuCTe¢Ma CMHTE3a Oenka

3.7

Tunel KI€TOK: SyKapuoTHUYecKas U npokapuotudeckas. OcodeHHocTH
CTPOEHHS MPOKAPHOTHYECKOW KieTkH. KieroyHas cTeHka OaKTepHid.
Crpoenne  sykapuoTmueckoid  kieTkun. OCHOBHBIE — OTJIMYHSA

PacTUTENBHOM, )KUBOTHON U TPUOHOM KIICTKH

3.8

[loBepXHOCTHBIE ~ CTPYKTYyphl ~ KJIETOK —  KJIETOYHAas  CTEHKA,
TIIMKOKaNHKC, uX QyHkimy. [Ina3marnueckas memOpaHa, €€ CBOWCTBA U
¢ynkiuun.  Hutommiasma u e€  opraHouapl.  OgHOMEMOpaHHBIE
OpraHouzbl KIETKH: HdHAomasmatudeckas cerb (OIIC), ammapar
lompmxu, nm3ocomel.  [lodmyaBTOHOMHBIE — OpraHOMIBl  KIIETKH:
MUTOXOHIPUH, TUacTuabl. [IporcxokaeHne MUTOXOHAPHIA U TITACTHI.
Buper mnactun. HememOpaHHBIE OpraHouabl KIETKH: PHOOCOMBI,
KJIETOYHBIN HEHTP, PECHUYKH, KI'yTUKH. DYHKIIMH OPraHOUI0B KICTKH.

Bxirouenus

3.9

SAnpo — perymsatopHblii LeHTp kieTku. CTpoeHue siapa: saepHas

000J104Ka, KapuOoIUIa3Ma, XpPOMAaTHUH, SAPBIILKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KJIETKE

)KI/I?,HGZIGHTGJIBHOCTI) KIJICTKHU

4.1

OOmen BemiecTB, WM MeTabOIM3M. AcCUMUISAIUS (IJIACTUYECKUN
00OMEH) M JUCCUMUIISIUA (PHEPTETUUYECKUNA OOMEH) — JIBE CTOPOHBI
eAMHOro Tmpomecca Merabonu3Ma. Tumbl oOMEHa  BEIECTB:
aBToTpoHBIE W TerepoTpodHbd. Pons ¢epmeHTOB B 0OOMEHe

BCIICCTB U IIPCBPAIICHHUH SHCPIUH B KIICTKC

4.2

®dotocunTe3. CBeToBas M TEMHOBas (1)21351 (1)OTOCI/IHT63€L Peakunu




¢dorocunTeza. dpdexkTuBHOCTH PoTOCHHTE3A. 3HAUEHUE (DOTOCHHTE3A
JUIsl KU3HU Ha 3emiie. BrusHue ycnoBuii cpensl Ha (OTOCHMHTE3 M
CIIOCOOBI MOBBIMICHHUS €T0 POJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.
XeMOCHHTE3. XeMOCHHTE3UPYIOIIHE OaxkTepuu. 3HaueHue

XCMOCHHTE3a JIA )KM3HHU Ha 3emite

4.3

OHepreTudeckuii oOMEH B  KJETKe. PacumieryieHwe BEIIeCTB,
BBIICJICHUE M AKKYMYJIHMpPOBaHME DJHEPrMM B KIJIETKE. OTalbl
SHepreruyeckoro ooOmeHa. Inmkonu3. bpoxeHue u ero BHIbL
Kucnopognoe okucneHue, i KJIETOYHOE AbIxaHue. I(P(PEeKTUBHOCTh

YHEPTEeTHIECKOro 0OMeHa

44

Peakuuu matpuunoro cuntesa. I'enernueckas unpopmanus u JHK.
Peanuzanus renermueckoil MHpoOpManuu B KIETKe. | 'eHeTHueckuit
KOJl W ero cBoictBa. Tpanckpumius — MaTpuuHbli cuHTe3 PHK.
Tpancnsanus — 6uocunres Oenka. KonupoBanue aMMHOKUCIOT. Poib

pubocom B OnocuHTe3e Oenka

4.5

Hexknerounsie ¢hopMbl )kU3HU — BUPYCHI. ICTOpHUS OTKPBITUSI BUPYCOB
(.. NBanoBckwmii). OCOOCHHOCTH CTPOCHHS W KH3HEACATCIHHOCTH
BUpycoB. bakrepuodaru. bone3snu pactenuii, >)kKMBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (B1UY) —
Bo30ynutensy CIINa. Ilpodunaktuka pacrnpocTpaHEHUS BUPYCHBIX

3200J1€BaHU

Pasmuoxenne n HHIUWBHUYaJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslid MK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u
muto3. Ilpomeccel, mpotekatonme B uHTepdaze. Permukamums —
peakmusi  marpuyHoro cunre3a JIHK. Crpoenme xpomocom.
XpOMOCOMHBIH HAa0Op — KapuOTHUI. JIMIUIOWIHBIA M TaruIOWIHBINA
XpoMocoMHbIe Habopbl. Xpomatuibl. [luTonorumueckue OCHOBBI
Pa3MHOXKEHHS U UHIMBUAYAJIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xnetkn — wmuro3. Cragum wmwurto3a. [lponeccsl,
MPOUCXOASAIINE HA Pa3HBIX CTAUSIX MUTO3a. buonornueckuii cmMbici

MHTO3a

52

CDOpMBI Pa3MHOKCHUA OPraHHU3MOB!: 0Oecrnoyioe W IIOJIOBOE. Bunpr
Oecnooro PAaSMHOXCHUA: ACJIICHHUEC HAABOC, INOYKOBAHHWC OAHO- U
MHOTI'OKJICTOYHBIX, cnopoo6pa3013aHHe, BEICTAaTUBHOC PA3MHOXCHHUC.
I/ICKyCCTBeHHOG KJIOHUPOBAHUC OPraHu3MoOB, €ro 3HAYCHHUC IJId

CCIICKI N
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[TosoBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.
Meito3. Cragum wmeito3a. Ilponecchl, MPOUCXOIMAIIME HA CTAAUAX
Meiio3a. IloBemenme xpomocom B Meiosze. Kpoccunrosep.

Buosornueckuii CMBICH U 3HAYEHUE MeEH03a

5.4

["amerorenes — npoiecc 00pa30BaHUS MOJIOBBIX KJIETOK Y KHUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKH U SIMIHUKU. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX  KJETOK — TaMeT (ClepMaro30uf, SHIEKIeTKa) —
cnepmaroreHe3 u oorene3. OCOOEHHOCTH CTPOEHUS SUILIEKIETOK W

CIICPMATO30UI0B. OHHOI[OTBOpeHI/IC. HapTeHOI‘CHCS

5.5

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHUOHAILHOE pPa3BUTHE
(aMOpuorenes). Dtanbl 3MOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX
KUBOTHBIX npoOJieHue, racTpyJIsLus, OpPTaHOTECHE3.
[TocTomMOproHaIbPHOE ~ pa3BUTHE.  TUIBl  MOCTAIMOPHOHAILHOTO
pa3BUTHS: TpsIMOe, HempsMoe (JIMYMHOUYHOE). BrusHME cpenpl Ha
pa3BUTHE OPTaHU3MOB; (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 ILIBETKOBOI'O PACTEHUSA:

CTPOCHUC CCMCHHU, CTAAUN PA3BUTHUSA

HacnencTBeHHOCTh M U3MEHUMBOCTD OpraHnu3mMoB

6.1

[Ipenmer m 3amaum reHeruku. VMcropusa pasButus reHetuku. Brian
POCCHMCKHMX U 3apyO€XHBIX YYEHBIX B pa3BUTHE I'€HETUKU. MeTomabl
TeHETUKN (THOPUAOIOTUIECKUN, ITUTOTCHETHYECKUI, MOJICKYIISIPHO-
reHetuyeckuil). OCHOBHbIE TeHeTHYeckue NOHATUA. ['eHernueckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAceJ0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE [
MenneneM. MoHorubpuaHoe cKpelyBaHue. 3aKOH eIuHo00pa3us
ruOpuoB mnepBoro mnokojeHus. IlpaBuno nomMuHHpoBaHHA. 3aKOH
paciuenjeHuss npusHakoB. [umore3a uucrorhl ramer. IlonHoe u
HEIMOJIHOE JOMUHUPOBAHHUE.

JlurubpusnHoe ckpermuBaHue. 3aKOH HE3aBUCHUMOIO Haclle0BaHUS
IPU3HAKOB. [{utorenernueckue OCHOBBI JUTUOPUAHOTO
CKpeliMBaHus. AHanu3upymoliee ckpemuBanue. lcnonb3oBaHue

AHAIIU3UPYIOLICTO CKPCIIUBAHUWA I ONIPEACIICHUA TCHOTUIIA ocobu

6.3

CuennenHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana no
CLICTUICHHOMY HacCIIeIOBaHUIO T'eHOB. HapyiieHue crensieHus reHoB B

pe3yiabTare KpOCCHHI'OBEpaA. XpOMOCOMHaH TCOPpHA




HaCJICICTBEHHOCTH. | eHEeTHYCCKHE KapThbl.
I'enetuka mona. XpOMOCOMHOG OIIpCACIICHUC I10JIA. AYTOCOMLI n
IIOJIOBBIC XPOMOCOMBEI. I'omorameTHsbIe n I'eTCPOraMCTHLIC

OpTraHHu3MBI. HaCHGHOBaHI/Ie IMPU3HAKOB, CHUCIVICHHLIX C I1OJIOM

6.4

N3meHunBOCTh. Buapl  HM3MEHYMBOCTH:  HEHACIEACTBEHHas U
HacneacTBeHHas. Posib cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakteprucTuka MOAU(GUKAITMOHHOW U3MEHUNBOCTH. BapuarmoHHbIi
pAin W BapuauuoHHas KpuBas. Hopma peakuuu npu3Haka.
KonuyecTBeHHbIE U KaueCTBEHHbIE NMPU3HAKU U UX HOPMA PEAKLHUU.

CaoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH

6.5

Hacnencreennas, WU T€HOTUIINYECKAs, U3MEHYUBOCTD.
KomOunatuBHas u3MEHYMBOCTH. Meii03 1 MOJI0BOM MPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. MyTalMOHHas HM3MEHYHMBOCTD.
Knaccugukamuss MyTanuili: TeHHble XpPOMOCOMHBIE, T'€HOMHBIE.
Yactota W npuuuHbl MyTauuil. MytareHnble (axkTopbl. 3akoH
TOMOJIOTUYECKHUX pPSAJOB B HACIEACTBEHHOW wusMeHuuBoctn H.U.

BasuoBa

6.6

l'enernka 4enoBeka. Kapuworunm dyenoBeka. OCHOBHBIE METOMbBI
TeHETUKHU YeloBeKa: reHeaJOTHYeCKUH, OJIM3HELIOBBIIA,
[UTOTCHETUYECKUN, OMOXUMUYECKUI, MOIEKYJISIPHO-TEHETHUYECKUIA.
CoBpemeHnHoe olnpezeneHue reHOTUna: MIOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4ucie ¢ nomouisro [11[P-
aHanuza. HacnenctBennble 3a001eBaHMs YeIOBEKa: TeHHbIE OOJIE3HH,
00JIe3HU C HACIEACTBEHHOU MPEIPacloiOKEeHHOCThI0, XPOMOCOMHbBIE
0one3znu. ComaTuueckue U TIeHepaTuBHble MyTauuu. [IpuHIUIBI
3I0pOBOTO 00pasa KU3HH, AMATHOCTHKH, NPOPUIAKTUKA U JICUCHUS
TeHeTUYECKUX OoJe3Hed. MenuKo-reHeTHYecKoe KOHCYIbTHPOBaHHE.
3HaueHUuEe MEIUIMHCKOW TeHETWKH B MPEJOTBPAIICHUU U JICUCHUU

reHEeTHYECKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenexunss Kak Hayka M IIpOLECC. 3apOXACHHUE CEIEKIMM U
nomectukanus. Yuenne H.M. BapuiioBa o ieHTpax MpOUCXOKIACHUS U
MHOrooOpasusi KyJlbTypHBIX pacTeHud. LIeHTpbl NpoucxoxaeHus

JOMaIITHUX KNBOTHBIX. COpT, nopoaa, mirtaMm

7.2

CoBpeMeHHbIE METO/bl CelNeKUMU. MaccoBbli M HWHIUBUIYaTbHBIN

OT60pI>I B CCIICKLI MU paCTeHI/Iﬁ 1 KXHMBOTHBIX. OI_IeHKa OKCTCpPhELPA.




bimskoposicTBeHHOE CKpeniuBaHue — WHOpuauHr. Yucras JuHUS.
CkpeuuBaHue 4YHUCTHIX JUHUHM. ['eTeposuc, wnm rubpugHas cuia.
HeponctBennoe  ckpemuBanue —  aytopuauHr.  OtnanéHHas
rudpuam3arys u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 H IMOTyICHHE
MOJIMIUIOUAOB. JIOCTHIKEHHSI CENIeKIIUM PACTeHUM, XUBOTHBIX U

MHUKPOOPIraHU3MOB

buorexHonorust kKak oOTpacib MPOU3BOACTBA. ['€HHAs HH)KEHEPHs.
Oranbl  co3ganus  pekombunantHot JIHK u  TpaHCreHHBIX

opranu3moB. Kilerounas wumxeHepusa. KieTouHble  KyJIbTYpBI.

7.3 MukpoKJIOHaNBbHOE  pa3MHOXeHue  pacrteHud.  KinoHupoBaHue
BBICOKOIIPOIYKTHUBHBIX CEJIbCKOX 0351 CTBEHHBIX OpraHUu3MOB.
Dkonorudeckue W IThueckue npobirembl. MO — reHeruuyecku
MOAUGPUIIUPOBAHHBIE OPTaHU3MBI

11 KJIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 DBOJIOIMOHHAST OMOJIOTHUS
DBOIIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa HBOJIIOLIUN. [TaneonTonornueckue:
MOCJIEIOBATEIbHOCTh MOSIBJIEHUS BHUJOB B  IAJTEOHTOJOTMYECKOU
aeronucu, mepexoansie (opmel. buoreorpaduyeckue: cxoacTBo u

. paznuuue dayH u QIop MaTEPUKOB U OCTPOBOB. DMOPHUOIOTHUECKUE:

' CXOACTBAa M pa3iuyus SMOPHUOHOB pa3HBIX BUJOB IIO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHaJIOTUYHBIE,
PYOMMEHTapHbIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH u OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB
OpomononHas teopust Y. JlapBuna. IIpeanochuik BO3ZHMKHOBEHUS
JapBUHW3MA. JIBWXKyIIME CHJIBI 53BOJIIOIMM BUAOB 10 JlapBHHY

1.2 (M30BITOYHOE  Pa3MHOXKEHHE TIPH  OrPAaHUYCHHOCTH  PECYPCOB,
HeomnpenenéHHas  M3MEHUMBOCTh, Ooppba 3a  CYIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckast Teopust spostonnu (CTI) u 0OCHOBHBIE €€ MOJI0KEHUS.

Mukposonrorus. [lonynsnus Kak eIuHUIA BUA U YBOJTIOLUN

1.4

HBwxymme cunbl  (GakTopbl) 3BOJIOLMU  BHJIOB B  INPHUPOJE.
MyTanuoHHBIH  mpolecc U KOMOMHAaTUBHAasT  M3MEHUYUBOCTb.
[omynsumonnsie BomHBI M apel¢ reHoB. M3omsamus u Murpanus.
EctectBeHHBIN 0TOOp — HampaBIstOmUN (akTop ABOMONHH. DOPMBI
€CTECTBEHHOT'O 0TOOPA.

[TprucnocoOneHHOCTh  OPraHM3MOB — Kak  pe3yjabTaT  3BOJIIOLUU.
[Ipumepsr mpucnocoOiieHuit y  opraHu3mMoB. ApoMopdo3sl U
UAMO0AJANTALUH.

Bun wu BupmooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OPMBI

BI/I,Z[OO6paSOBaHI/I$IZ I‘GOFpa(bI/ILICCKOC, 3KOJIOTHYCCKOC

1.5

MaxponsBosrorust. @opMbl BOIONUH: (DUIETUYECKast, TUBEPreHTHA,

KOHBEpreHTHas, napauienbHas. HeoOparumocTs 3Boonun

Bo3nukHnoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHble NpENCTaBICHUA O 3apOKACHHM Ku3HM. HayuHsble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: aOHOoreHe3 U MaHCIepMusl.
XuMuYecKkass — 3BOJIOLUSA.  ODKCHEPUMEHTAIbHOE  MOATBEPKIACHHE
XUMHUYeCKOH  sBomronMu. HawanmpHble  3Tanmbl  OMOJIOTMYECKOM
spommonnu. I'mnoreza PHK-mupa. [lepBble KII€TKM M MX 3BOJIOLIHS.

CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PaszButue »xu3Hm Ha 3emne 1o spam U nepuoaam. Karapxeil.
Apxelickas u nporepo3oiickas 3psl. [laneo3oiickas spa u €€ nepuosl:
KeMOpHUIHCKHA, OPIOBUKCKHUM, CUITYpUHCKHIA, JICBOHCKUM,
KAMEHHOYT'OJIbHBIM, NEepMCKUU. Me3o30lickas 3pa U €€ NEepUoibl:
TPUACOBBIN, FOPCKUH, METTOBOM.

Kaiino3oiickas 3pa u €€ nepuoapl: MAJIECOr€HOBBIA, HEOTCHOBBIMH,
AQHTPOIIOI€HOBBIM.  XapaKTEepUCTHKAa KiIMMaTa M TEOJOTMYECKHX
npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOIO U )KUBOTHOI'O
mupa. Apomopho3bl y pacTeHHil U KUBOTHBIX. [losiBlIeHue, pacuBeT u

BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB
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CucreMa OpraHn4yeckoro Myupa Kak oTpakeHue 3Botoluu. OCHOBHBIE

CUCTCMATUYCCKHUEC I'PYIITIBI OPIraHU3MOB
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OBojironMs  4YejnoBeKa. AHTPOINOJIOTHMs Kak Hayka. PasButue
IPE/ICTaBICHUH O TNPOUCXOXKACHUHM 4eloBeKa. MeToapl W3ydeHUs
anTporioreHe3a. CXoacTBa M pazIUuus YeJIOBEKA M IKHUBOTHBIX.
Cucremaruyeckoe MoJIoKeHUE YeI0BeKa.

Hewxymme cunbl  ((akroper) aHtpomoreHe3a. HacnenctBenHas
U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOImEecTBeHHBIN 00pa3 KU3HH,

W3TOTOBJICHUE OPYJIUN TPY/a, MBILIJIEHUE, PEUb

2.5

OcHOBHbBIE CTaJMM U BETBU DSBOJIIOIUM YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek yYMEJbIH, Yenosek IPAMOXOSALINH, Yenosek
HeaHaepTaibckuii, YenoBexk pasymHblii. Haxonkum uckomaeMbIx
OCTaHKOB, BpeMs CyLIECTBOBaHUs, 00JIaCTh PACIHPOCTPAHEHUS, 00BEM

I'OJIOBHOI'O MO3TIa, 06p213 JKU3HU, Opyaua

2.6

YenoBeyeckre packl. OCHOBHBIE OOJNBIIME pachl: E€BPOICOUIHAS
(eBpa3uiickas), HErpO-aBCTPaAJIOUHASA (axBaToOpHUaNbHAs),
MOHTOJIOMTHAsI (a3maTcko-aMepHKaHCKas). UYepTsl
NpUCIOCOOICHHOCTH MPEJCTABUTENICH YETIOBEYECKHX PAC K YCIOBHIM

CYHICCTBOBAaHHA. EnuncTBO YemoBedYecKux pac. KpI/ITI/IKa pacusma

OpranusMsbl 1 OKpyXkarouias cpeaa

3.1

DKkonorusi Kak Hayka. 3aJaud W pasfenbl JKOJOTuu. MeTosl
HKOJIOTMYECKUX MCCIENOBAHUN. OKOJIOIMYECKOE MHPOBO33PEHHUE.
Cpenpl oOWTaHHMS  OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS,

IIOYBEHHAs1, BHYTPHOPTaHU3MEHHAs

3.2

Oxonorudeckue gakropsl. Kiaccupukanus sKoI0ruueckux GakTropos:
abuoTuueckue, OHOTHYECKHME W  aHTpomnoreHsele. JlelicTBue

HKOJIOTMYECKUX (PAKTOPOB HA OpraHU3MBI
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AOuoTtuueckue  (akTOphl:  CBET, TEMIlepaTypa,  BIAKHOCTD.
®oronepuoausm. IlpucnocobneHuss oOpraHU3MOB K  JIEHCTBUIO

abuoTtuueckux (pakTopoB. bruosornueckrue puTMbl

3.4

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOICHCTBUIL:
KOHKYPEHLIUA, XMILHUYECTBO, [Iapa3sUuTU3M, MyTyaJlu3M,
KOMMEHCAJIU3M (HaXJeOHUYECTBO, KBApPTHUPAHTCTBO), AaMEHCAIHU3M,
HeTpanu3M.  3HaueHHMe  OMOTMYECKMX  B3aUMOJCHCTBUH  JUId

CYyHICCTBOBAHHA OPraHM3MOB B ITPUPOAHBIX COO6III€CTB8,X




3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMysiii. OCHOBHbIE MOKAa3aTeNN
HNOMYJIALMHA: YUCICHHOCTh, IUIOTHOCTb, POJKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MHUrpanus. JlMHaMuUKa YKMCICHHOCTH IONYyJSAIMM U €€

peryisaus

COO6H_I€CTBa H OKOJIOTHYCCKHUEC CUCTCMBI

4.1

Coo0OmiectBo opranm3mMoB — OwoneHo3. CTpyKTypbl OHOIICHO3a:
BUJIOBAs, IPOCTPAHCTBEHHas, Tpoduueckas (muineBas). Bujbi-

noMuHaHTEL. CBS3U B OMOLIEHO3€E

4.2

Dxosiorudeckue cucreMbl (3xocuctemsl). [lonarue o6 skocucreme u
ouoreoneHo3e.  DYHKIMOHAIBbHBIE  KOMIOHEHTHI ~ JKOCHUCTEMBI:
IPOJYLEHThI, KOHCYMEHTBI, pe1ylleHTbl. KpyroBOpOT BEIIECTB U ITOTOK
9HEpruu B  dKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. Ilumesble nenu u ceru. OCHOBHBIE IOKa3aTeNH
9KOCUCTEMBI: Ouomacca, NPOAYKLHS. DKOJIOTUYECKUE MHUPAMUIIBI:
OPOAYKIMHM, YHUCIEHHOCTH, Ouomaccbl. (CBOHCTBA HIKOCHCTEM:

YCTOIZHHBOCTL, caMoperyJsanus, pa3BuTucC. CYKI_IGCCI/IH

4.3

[IpupoaHbIE SKOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. DKocHcTeMa
XBOWHOTO WJIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTPONOTeHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe © XO3AMCTBEHHOE 3HAYEHUE ArpodKOCHUCTEM H
ypOO3KOCUCTEM.

buopaznoobpasue kak hakTop ycToiunBoCcTH 3KocucteM. CoxpaHeHHE

OHMOJIOTrUYECKOro pa3HooOpasus Ha 3emie

4.4

VYuenne B.M. Bepnaackoro o Owmochepe. I'panunbl, cocrtaB u
CTpykTypa Ouocdepbl. JKuBoe BemectBO U ero  (yHKITUH.
OcoGennoctu o6uochepsl KaK rI100ambHOM 9KOCHCTEMBI.
JlnHamudeckoe paBHOBecMe © oOpaTHas cCBs3b B Omocdepe.
KpyroBopoTbl BemecTB U OHOT€OXMMHUYECKHE IHKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIbHOCTE Orochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuectBo B Omochepe 3emin. AHTPOIOTCHHBIC W3MCHCHHS B
ouocdepe. [MobanbHBIE SKOJTOTHUECKHUE POOJICMBI.
OcHoBa palMOHAILHOTO YIPABJICHHS MPUPOJHBIMH pECypcaMHu U UX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/IH OHOJIOTUHU U OXpaHa IpUupoOabl




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 xmace

buonorus. bazossiii ypoBens/ [laceunuk B. B., Kamenckuit A. A., Py61moB A.
M.

nox penakuuei [laceunuka B. B. IIpocsenienue.

11 kmacc

buonorus. bazoserit yposens/ [laceunuk B. B., Kamenckwmii A. A., Py6moB A.
M.

nop pea. [laceunuka B. B., [Ipoceemenue [laceunnk B. B., Kamenckuit A. A.,
Py6noB A. M. nox pex. [Taceunuka B. B., IIpocBemienue.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Buonornsa. Oomas ouosmorud. 10-11 ximaccel. MeTomuueckoe rmocooue.
buonorus 10-11 knacc Pabouas tetpans - Kamenckuii [1aceunuk [11Bernos.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HHTEPHET

Poccuiickas snexktpoHHas 1mkona - https://resh.edu.ru/

bubmuoteka [{OK https://m.edsoo.ru/



