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MOSACHUTEJIBHASA 3AININCKA

[Tporpamma mo yuebnomy mpenmety "lIpaktukym mo Ouonoruu" (manee -
Owosorns) Ha ypOBHE CpPEIHETO OO0IIero oOpa3oBaHUs pa3paboTaHa HA OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoit
Oepeparun», PI'OC COO, Konuenmuu mpernojaBaHus ydeOHOro mpeamera
«buonorus» W OCHOBHBIX TOJIOKEHUH (QenepanbHONl pabodeil TpOrpaMMel
BOCIIUTAHUSI.

VYueOubii npeamer «lIpakTukym mo Ouojoruu» YyriayOoJEHHOTO YpOBHS
uzydeHus (10—11 kmaccel) ABisIeTCS] OJHUM U3 KOMIIOHEHTOB MPEAMETHOM 00J1acTh
«EctecTBeHHO-HayuHble mpeaMeTsl»y. CornacHo mnonoxeHusm PIOC COO
npoduIbHbIE yUeOHbIC MPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS
criocoboM nuddepeHunauu 00yueHus Ha ypOBHE CPEAHETO 00IIero 00pa3oBaHus
U MpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIMEeld OO0ydYaroUUXCs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mno yueOHoMy npeamery "llpakTukym no Ouosioruu" naér
MIPEACTABICHUE O LENH M 3a7adax u3ydeHus yuyeOHoro npenmera «buonorus» Ha
yrayOnéHHOM ypOBHE, OmpenemsieT 00si3aTelbHOe (MHBApPHAHTHOE) MPEAMETHOE
COZIEpKaHKe, €ro CTPYKTYPUPOBAHHUE MO pa3/ieiiaM M TeMaM, paclpeicsieHue Mo
KJlaccaM, PEKOMEHYeT IOCJIeI0BaTeIbHOCTh M3YUYEeHHs] Y4eOHOro marepuaia C
Y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKH Yy4eOHOIO
mpoIiecca, BO3pacTHBIX 0COOCHHOCTEN oOyuaronuxcs. B nmporpamMe o 6uosoruu
peann30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHUEM OWOJIOTHH Ha YypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATpPUBACTCS
HalpaBJIeHHOCTh HA TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCMUTaHWE OEpeXKHOTr0 OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nmporpaMme Mo OHMOJOTHU TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM oOO0ydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIHHOW  JIESITEIIBHOCTH
OOyJaromMxcsi MO OCBOCHHIO COJEPXKAHUS OMOJIOTMYECKOr0 00pa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.



VYueOusbiit npenmert "llpakTukym no Ouosiornu" Ha ypoBHE CPEIHEro 00IIero
oOpa3oBaHMsI 3aBepIaeT OMOJIOrHYecKoe oOpa3oBaHKE B IIKOJE M OPUEHTHPOBAH
Ha pacuIMpeHue 1 yriyOaeHue 3HaHui, 00yJarommxcs 0 )KUBOM MPUPOe, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM W OMOJIOTUH pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Nzyuenne yaeOHoro npeameta "[Ipaktukym no Ouonoruu" Ha yriryOJIeHHOM
YPOBHE OPHUEHTHUPOBAHO HA MOATOTOBKY OOy4YalOIIMXCA K IMOCIEAYIOIIEMY
HOJyYEHUIO OMOJOrMYecKOro oOpa3oBaHMsI B By3aX U OPTraHU3ALUAX CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIYYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3[eioB OMOJIOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmdpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MTOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaIOLIUMUCS IPU H3yYEHUU
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

CrpykTypa nporpamMmsl o yueoHomy npeamery "llpakTukym no ouoioruun"
OTPaXKaeT CHCTEMHO-YPOBHEBBIA UM 3BOJIOLMOHHBIA MOAXOJbl K H3YyYEHUIO
ouonorun. CoriacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE
JUISL JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allid, 3BOJIIOLUU OPraHHUYECKOIo
MUpa Ha 3emJie, COXpaHeHHUs] OMOJOTUYECKOTO pazHooOpasus miaHeTsl. Tak, B 10
KJIACCE M3Y4YarOTC OCHOBBI MOJIEKYJIIPHOM M KJIETOUYHOW OMOJIOTHH, SMOPHUOJIOTUN
Y OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUU U CUHTETHYECKOU
OWONIOTHY, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaroImuXcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

Vyueonsiii npeaver "llpaktukym 1o Ouonoruu" Tpu3BaH 00€CTeunTh
OCBOCHHE OOYUYaIOIIMMHUCS OMOJOTUYECKUX TEOPUM M 3aKOHOB, WJEH, TPUHIIUIIOB
U TpaBUJl, JISKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
MUpa, 3HAHUH O CTPOECHHH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
NOMyJSIKUYA, OMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JTOCTHXKCHHSX,
COBPEMEHHBIX  HUCCIIEJOBaHMSIX B  OWOJIOTMH,  HPUKIAJHBIX  acHeKTax
OMOJOrMYecKUX 3HaHWM. /[ pa3BUTHA U MOAAEpKaHUSA UHTEpeca OOyHArOIINXCA
K OMOJIOTUH HapsiAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHUYECKOTO MaTepuana B
COJIEP>KaHUU MPOrPaMMbl IO OUOJOTHH MPETYCMOTPEHO 3HAKOMCTBO C HUCTOpHUEH
CTAaHOBJIEHUSI W pPa3BUTUA TOM WM UWHOW oOmactu OWOJIOTHH, BKIJIAJIOM



OTEYECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PELICHUE BAXKHEUITUX OMOIOTUYECKUX U
AKOJIOTUYECKUX TTPOOIIEM.

Lens wu3yuenuss ydeOHoro mnpeamera "llpakTukym 1o Owuojoruu" Ha
yrayOnEéHHOM YpOBHE — OBJIJICHHE OOYYalolMMHUCS 3HAHUSIMU O CTPYKTYpHO-
(GyHKUIHMOHATBLHOM OpraHM3aliy >KUBBIX CHCTEM PA3HOro paHra W NMpHOOpEeTeHHE
YMEHHM UCTOJB30BaTh 3TU 3HAHHS B (JOPMUPOBAHUM MHTEpECA K ONMpeAenEHHON
o0nacTu TPOQPECCHOHATIEHON JeATeTLHOCTH, CBS3aHHOW C OHOJIOTHEH, WIH K
BBIOOPY Yy4eOHOI0 3aBeICHUS AJIs MPOIOKEHHS] OUOTIOTHYECKOTO 00pa30BaHMUS.

JocTikeHnue 1enu u3ydeHus: ydyeOHoro mnpenmera "lIpakTukym mo
ouonorun" Ha yriayOJa€HHOM YPOBHE OOECIIEUMBAETCS PEHICHUEM CIETYIOIINX
3a/ay:

OCBOCHHE OOYYarOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BUJ, OUOreOLEeH03, Onocdepa); 0 BHIAAIOUIUXCS OTKPBITUSAX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OHMOJIOTUHM, SMOPHOJOTMM W OHOJIOTMM pPAa3BUTUSA, TEHETUKU U
CEeNIeKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UccenoBaHU B JabopaTtopun W B mpupose (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaJIcHNEe OOYYaIOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJWUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-’KOHOMHYECKHMU U  3KOJOTHYECKUMHU
npo0OJieMaMy YeJIOBEUECTBA; OIEHUBATH TOCIEACTBUS CBOCH NEATEIHHOCTH IO
OTHOIIICHUIO K OKpYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH U  COONIOAATH  MEpBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0YYaAIOIUXCS MWHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TMPOLECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjIeMamMH, METOI0JOoTHeH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX



WCCJICIOBaHUH, PEIICHHS] OMOJIOTMYECKUX 3a/1a4u, MOJCITUPOBAHUS OMOIOTHUECKUX
O0OBEKTOB M MPOLIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHUCS  KOMIIETGHTHOCTH B PAIlMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXarolmux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrieueHre O€30MaCHOCTH JKHU3HEACIATEILHOCTH B YPE3BBIUAWHBIX CHTYAITUIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPaCKTOPHUH, crocoOCTBYyIOIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO61ee ynciio 4acoB, OTBEEHHBIX Ha u3ydenue "lIpaktukym mo 6uonoruun",
cocraBisier 68 waca: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34
yaca (1 gac B Hefento).

B OpTaHM3AIMAX CPEeIHEro MpohecCHOHATFHOTO U BHICIIIETO 00pa3oBaHUsI.

OOs3aTenbHBIM ~ YCJIOBHEM TP OOYYEHUHM  SBJISIETCS  MPOBEICHHE
7a00paTOPHBIX W TpPAKTUYECKUX pador. Takxke yuacTue oOydamMXcs B
BBITIOJIHEHUU TIPOCKTHBIX U y4eOHO-MCCIEIOBATEIbCKUX paboT, TeMaTHhka
KOTOPBIX OMpEACNACTCS YYMUTEIeM Ha OCHOBE HMEIOMIMXCS MaTepHuaabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

COJEP)XAHUE OBYUEHUA

10 KVIACC

Tema 1. 7KuBble cucTeMbl U X U3YyY€HHUE

N3yuenne >kuUBBIX cucTteM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBuCUMOM TmiepeMeHHOU. [InaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonorundeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXKEHUsA PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTHYECKOTO TECTA.



Tema 2. Xumuyeckasi OpraHu3amnus KIeTKH

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bonma u e€ ponb Kak pacTBOpUTENS, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYJsuu. MuHepaibHble BEIIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€IKOBOM MOjeKyibl. [lepBuunas
CTpyKTypa Oeika, MenTHIHas CBS3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukamuss — OGenkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMrocaxapyuibl U MOJIUCaXapu/Ibl.
OOmmii 1IaH CTPOEHHS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuaet. l'uapodunsHo-TUApOPOOHBIE CcBOMCTBA. Kilaccudukanus TUmnuios.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OUOJIOTUUECKUX MEMOPaH — TeKYy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouosorndeckue ¢pynkuuu JJTHK.
Bune PHK. ®yukunn PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIMH B
kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

Tema 3. CTpoeHue 1 PYHKIMHU KICTKH

Tunel KIETOK: JyKapuoTHUYecKass M Ipokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHure npoKkapuoTHUIeCKou KiaeTku. Kierounas creHka OakTepuid U apxew.
OCOOEHHOCTH CTPOEHHSI TeTepOTPOGHON U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBaHHE 3YKapUOTHYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIM U BTOPHYHBIM
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpuii-
KaJUEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (aronuTto3. Dx301uTo3. Knerounas
creHka. CTpyKTypa U pyHKIMH KJIETOUHON CTEHKH PpaCTeHU, TpUOOB.



[uromna3zma. [{uro3ons. [{utockener. JIBuxeHnue nutomiazMbl. OpraHouabl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHH. B3anuMoCBs3b
OJIHOMEMOpPAHHBIX OPraHouJOB KiIEeTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHas QyHkuus ammapata [onpmku. Moodugurkayus denxos @
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[IonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IIJIACTUIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
X0pomIacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsr. IIpomesxcymounvie Gunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounbrit
neHTp. CrTpoeHHe U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOouKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIla3Ma, SAPBIILKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 000104Ku 6 mumosze. Aoephbiil
MPaucnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Tema 4. O0MeH BelecTB M NpeBpalleHUe JHEPTUHU B KJIETKe

AcCUMMIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunsl oomMeHa
BCIIIECTB: aBTOTPO(HBIM W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrniedueHne KieTku: mnpeBpamieane ATD B
OoOMeHHbIX Tpoueccax. DepMEeHTATUBHBIA XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHMOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (PAKTOPOB.



[lepBUuHBIi CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKe. DOTOCUHTES.
Anoxcucennviti u oxcueennwlli pomocunmes y oaxmepuii. Ceemocobuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poib XJIOpOIIacToB B MpoIiecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gpomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (AaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLupyomue OaKTepuH, XKele300aKTepuu, cepoOaKTepUH, BOJOPOAHbBIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspobHble opraHu3Mbl. Buabl OpokeHus. IIponykTel OpokeHHs U HX
UCIIONb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspobHble OpraHU3MBI. Oransl HHEPreTUUECKOT0 oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILIEIIIEHUE TJIFOKO3BI.

5. HaciencreenHasi uH(popManus U peaju3anus eé B KJeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — Marpuunbii cuHte3 PHK. IlpmHmmmne
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHoOkuciaor. Pombp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCHpeccult 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Tema 7. Pa3MHOKeHHe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKIIOYas BETeTaTUBHOE) W
nojoBoe. Buubl  0ecronoro  pa3MHOXKEHHS:  MOYKOBAaHHE, CHOPYJISALINS,
dbparmeHTaius, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTku, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpPTaHU3MOB.



[IpenzaponpimeBoe pasButue. ['amerorenes y :kMBOTHBIX. [10710BbBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUTIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeeneza. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). JpoOnenwe. Tunbl — apoOieHuUs.
Jlemepmunuposannoe u HedepmuHuposannoe Opoobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMMUTAIOUIMX. 3apOJABIIICBbIC JUCTKU
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSIHUE 4YacTe pa3BUBAIOILIEroCA 3apojipliia (3MOpPHOHANbHAS HHIYKIIMS).
3aknaJka IUTaHAa CTPOCHMS JKMBOTHOIO KaK  pPeE3yJIbTaT  HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ Meramoppo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKUBOTHBIX. DBHOJOTrMYeCKOE 3HAYEHHE MPSMOIO0 M HENPSIMOIo
pa3BUTHS, UX PACHPOCTpPAHEHHE B mpupone. THUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U 4enoBeka. [lepnonpl oHTOreHes3a yenoseka. CTapeHue u CMEpTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIaIi OHTOT€HE3a Y PACTEHUH U )KUBOTHBIX.

Tema 8. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTM M W3MEHYUBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS U pPa3BUTUS TEHETUKU Kak Hayku. Paborter I
Mengnens, I'. ne ®puza, T. Moprana. Posiib 0T€4e€CTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. KonsioBa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OcCHOBHBIE =~ METOABI  TCHETHKW: THOPUIOJIOTMYECKUN,  IMTOJOTUYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

Tema 9. 3akoHOMEepPHOCTH HACJIEACTBEHHOCTH U M3MEHYHUBOCTH

Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH
ennHOo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHMpoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L{uTosIOrMueckrne OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. ['unores3a 4ucToTh ramer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUS  ITPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUS.

CuerienHoe HacienoBanue mpusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMh. XPOMOCOMHas
TE€OPHUs HACIEICTBEHHOCTH.

['eneTnka nmosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS OIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TIeTeporaMmMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IMOJIOBBIX XpoMOCcOM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3anmMoaelcTBHEe HEaJUICIBHBIX T'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMUECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (PU3NOJIOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTHYECKNE MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— TApa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJISI U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

B3aumopeiictBue reHotuna u cpeapl npu  (HopMUpoBaHMM (DEHOTHIIA.
N3MeHunBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

MopaudukannonHass u3MeHYUMBOCTh. Ponb cpensl B (hopMUpOBaHHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psn u BapuanmonHas kpuBas (B. Woranmncen). CoiicTBa MOauUKAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.



MyTranmoHHass HW3MEHYMBOCTh. BuIbl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHsie U
HUTOIIa3MaTudeckue mMytanuu. ComMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoW u3MeHunBoct (H.M. BaBunoB). BHednepHash W3MEHUMBOCTH U
HaCJICJICTBEHHOCTb.

Tema 10. I'eneTnka yejioBeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUS T'€HOMA
yejgoBeka. MeToapl  M3Y4YeHMs] TEHETUKH  YeJOBEeKa: TIeHEAIOrHYEeCKU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJICKYJISIPHO-T€HETUUECKUIA. CoBpeMeHHOE OnpeeICHUE reHOTHIIA:
MTOJJHOT€HOMHOE CE€KBEHUPOBAHME, T€HOTUINMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[1I1P-ananu3a. HacineacTBeHHbie 3a00ieBaHUs YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HayeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAILCHUU U JICUCHUH T€HETUYECKUX
3a00JieBaHUI YelloBeKa. MeauKo-reHeTUUeCckoe KOHCYJIbTUpoBaHHEe. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHUYECKOro rpy3a». DTHYECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY’Karolel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHsIM.

11 KJIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
ouoJiorumn

OBomonmonHass Tteopuss Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
JapBUHU3MA.

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
teopusi dBojonuu. CoBpeMeHHas dBOJIOIMOHHAs  Ouoyiorus. 3HauyeHue
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Tema 2. Mukpo3BoIIOIMSA U €€ pe3yJabTaThl
[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOr0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue



reHopoH7a MOMYJSIMM KaK 3JIEMEHTapHOE DSBOJIOLMOHHOE SIBICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OnemeHTapHble (AKTOPbl (IBMKYIINE CHJIBI) SBOJIONUH. MyTalnOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT ajieiaed B momyisuusx. Oddexr
OCHOBatelns. Jgpgexm Oymuliounoeo eopaviuika. CHUdCEHUE 2eHemUYecKo2o
pasnoobpazus: npuuunsbl u cieocmeus. llposenenue >¢pgpexma Opetigha 2enos 6
oonvuux u  manvlx  nonynayusx.  Murpanuu.  M3onsuus oMy
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIMM, CTaOWIM3UPYIOIIHUMA,  pa3pbIBAIOLIUI
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOTO
MOBECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
uauoanantauuu. Ilpumepsl npucnocodieHnid y OpraHu3mMoB: MOP(OIOTrHYECKuE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepuum u cTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMHU. M3omsaus — kimoueBor (akTop BuAooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOe  (IPKOJOTUYECKOE),  «MTHOBEHHOE»  (TOJIUILJIONAU3AIuS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

Metonsl  u3yueHuss MakposBojtouuu. IlaneoHTonmorMueckue  MeETOIbI
uzydeHus: HBomoiuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumbi-
SHIEMUKH U PEIIUKTHI.

OMOpHOJIOTMYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUEHUS
BONMIOIMU. ['eHeTHueckue MeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. | 'OMOJOTMYHBIE W  AHAJOTUYHBIE  OpPraHbI.
PynuMenTtapHbie  opraHbl U aTaBU3Mbl.  MOIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHMYECKHE U  MaTeMAaTUYECKMe  METOAbl  HW3YYEHHUS  DBOJIOLUU.



['omosornunbie TeHbl. COBPEMEHHBIE METOJbI TOCTPOCHUS (PHIOTCHETHYECKUX
JICPEBBEB.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KM3HM Ha 3emiie. AOuWoreHes u
naHcrepmusi. [[JoHayyHble IpeACTaBICHUAS O 3apOKICHUU JKU3HU (KPEalMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HUA U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHne sKM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTaHUYECKOU ABOJIIOLIMH. [Inanerapnas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBIH CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. U.
OmnapuHa, runore3a nepBuyHoro OynpoHa JIx. XonjaeiiHa, TeHeTH4ecKasi TUIoTe3a
I. Ménnepa. Pubosumsr (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emmm u Meronpl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcHUTENbHAsE U a0CONIOTHAs
reOXpOHOJIOTHA. I €OXpOHOIIOrMYecKas 1IKaia: S0HbI, 3Pbl, IEPUOLBI, JIIOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJjor MEepBbIX Ha 3emie COOOLIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTBHI.

[Tpoucxoxaenre s3ykaproT (CUMOUOTEHE3). DBOIIOLMUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl HBOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHME CHOpPOBBIX pacTeHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )KMBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntuil. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpUoAaM: apxeu, MpoTepo30il,
najgeo3oi, Me3030M, KailHo30i. OOmas XxapakTepUCTHKa KiIuMara |
reOJIOTMYECKUX MpoueccoB. llosBiIeHHE M pacuBET XapaKTEPHBIX OPTaHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.



MaccoBble BBIMUpPaHUS — 3KOJOTMYECKHE KpU3HUChI npouuioro. ITpuunHsl u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpaneHus 6mopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPTaHU3MOB.

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3aga4u aHTPOMOJIOTUU. METOIbI aHTPOTOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (U3M0TI0T0-OMOXUMUYECKHE,
noBesieHuYeckue. OTanyus 4enoBeKka OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOrHYeCcKUe, COllUaIbHbIE.
CooTHolieHHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJMM aHTpororeHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsiH U
JMOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NMpsIMOXOASIIMUA U MEPBBIM BBIXOJ JIFOIEH
3a  mpenensl  Adpuku. YenmoBek reWmensOeprckuii  — 0o0mMMIA  TIPEOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YemoBeK HEeaHAEePTAIbCKUN
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMara. YernoBeK pa3yMHbIA COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a Tmpeaenamu Adpuku.
[TaneoreneTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «d¢GdEKT ocCHOBATENS» B MOMYJAIMUSAX COBPEMEHHOIO
YeJI0BeKa.

UYenoseueckne pacel. [loHstue o pace. bombiime pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YesiOBeKa 0 IIJIaHeTe.
EnuHctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YemoBeKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.
Brmusaue rteorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdojoruio u
($u3MONOTHIO YeTIOBeKa.



Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY/KAKOLIeH cpeoi

3apoxxaeHue U pa3BuTHE 3Kkojoruu B Tpyaax A. ['ymGonpara, K. @. Pynre,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupoHble U JabopaTtopHble. MonaenupoBaHUE B IKOJOTUH. MOHHUTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTHYECKUE, aHTpOoNOreHHbie. O0mue
3aKOHOMEPHOCTH JIeUCTBUS dKojoruueckux (axkropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOIO CIEKTpPa HA OPTraHU3MBbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cCBeTy. CHUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuid (axrtop. JleiicTBue TemMiepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
noJIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOWHHAs  TOJNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHus OpraHu3MOB K
YKU3HU B pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTepucTuku  nomyisuuu.  [lomymsanums — kak
Oouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, GrU3nuecKux O0aphepoB U
0COOCHHOCTE OMOJOTUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiuuii. OCHOBHBIE TIOKa3aTeNd TMOMYJALMUA: YHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M IIOJOBasl CTPYKTypa, POKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMHUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MO YJISLIHAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBszu Mexnmy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI Urcel, OMOMAaCChl M SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKieccuu. llepBuuyHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMblL 03EP U peK. DKocucmembl Mopeli U
oKeanos. Ixocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
ME3K]ly aHTPOINIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucTeM. [opopackas
bnopa u dayna. CuHaHTpomu3alusi TOpOJCKoi ¢ayHbl. buonoruueckoe wu
X035MCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 8 yHKkyuoHuposanuu sxocucmem. 1lepeHOC PHEPTUA U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIMOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030eticmeus 3aepA3HeHUl pPA3HbIX Munos Ha
CYOOp2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,



OCHOG6bl IKOJ1I02U4eCKoco HOPpMUPOBAHUA aAHmMpoOnoceHHOco 6030€eliCmaEuUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
«IITPAKTHKYM 110 BUOJIOI'MN»

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OoOy4YarolmMuMHUCs TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpPaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNCHUIO, Haiuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHUS OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHUS, Haluyue  NPA8OCO3HAHUS  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTHUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEILHOW JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MMAaTPUOTU3MA U
YBOKEHMS K 3aKOHY U TMPABOIOPSIKY, YEJIOBEKY TPyJa U CTapllIeMy MMOKOJIEHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
OTBITAa W OMNbITA JICSITEILHOCTH B MPOIECCE pea3allii OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:



c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MTOZUIIMH 00yUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe.l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOTHOMY HACJIEAHIO U MaMSITHUKAM HPUPOIBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYa, 0OIIECTBEHHBIX OTHOIIICHUH;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUST TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCJEACTBUN 1S
OKPYKaroUIEH Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUH TNpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIO/IEHHE  TpaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICUCTBUN U MPETOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIESITEIbHOCTH SKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIsI COBPEMEHHOMN ITMBUIIM3AIIMU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIHHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarommxcs, GpopmMupyemon
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAay4yHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIbHOCTH, FOTOBHOCTH OCYLIECTBISTH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PUKY METOIOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpPCaJbHblE y4eOHbIE JCHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynprare wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEIHEro 0OILero
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
yYHUBEpCalbHbIe yUeOHbIE AEICTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJsTUBHbIE YHHUBEpPCAIbHbIE YYE€OHbIE JACWCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MetanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMAapaMeTpbl M KPUTEPUM HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISAMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl 00BsICHEHUS (DAKTOB U SIBJICHUN
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE PACCYX AECHUS (MHIYKTUBHbBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE CpelCcTBa TUIS IIPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIEI0BATENBCKON U MPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJETh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAWUThb apryMEHThI JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJM3UPOBAaTh IMIOJYYEHHBIE B XOAE PEUICHUA 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYI0 U MPAKTHUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTeH;



BBIIBUTATh HOBBIE W], MpeJiaraTb OPUTHHAIbHBIC MOAXOAbl U PEIICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-TIONYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3NUYHBIE METOJbI IPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOJIHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ononornyeckod HHGPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU JAeHCTBUSIMM:

1) o0menme:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN IPYTHX YYaCTHHKOB
JMajiora Ui TUCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/I€Th PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHCTBUS, NOHMMATh
HAMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKD TOYKY 3PEHUSI C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB.



2) COBMeCTHAasl IeSiITeIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUS MPHU PEIIeHUH Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,
pacnpeiiesiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIsl BBISIBICHUS MNpoOJeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOM JPYyAUIUU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJaJeTh HABbIKAMU  TIO3HABaTENbHOM  pedrekcun Kak  OCO3HAHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIDKEHHIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IMpU AaHAIU3€ pe3yJIbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduibHOoro  oOydeHust  oOydvatomuxcss — Owosmornmn. OHM  BKIJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. lIpenMeTHble pe3ynbTaThl MPEACTABICHBI MO
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(xnerounas teopust T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencrBeHHocth T. Moprana), yuyenus (H. W. BaBwioBa — o0 wneHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIJICHUS], YUCTOThI TaMeT,
He3aBUCUMOTO HaciegoBaHuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B



HaCJIEICTBEHHOU U3MEHUYUBOCTU H. n. Basuiiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMHU HAyYHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKMBBIX OOBEKTOB (OMHMCAHHME, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBLICIATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKUX
IIPOLIECCOB: 0OMEHa BelIecTB (MeTaboiIn3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOr0 TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHOrenesa, nocTIMOPHOHAIBHOI'O Pa3BUTHI,
Pa3MHOXKEHHUS,  HMHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAaMH KIETKH U HX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YE€JIOBEKa U UX
GYHKIUSAMHE, MEXAY CHCTEMaMH OPraHoB W HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaraMy KJIETOYHOIO IIUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO Pa3BUTHS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsI JOKAa3aTeJbCTBAa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMaTUYEeCKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH IPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXKJY UCCIIEAYEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSMH, J€1aTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0ATh
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIHpys 1Lelb MCCIEIOBaHUS, aHaJU3UPOBATh MOIYUYEHHBIE
pe3yJIbTaThl U AENIaTh BbIBOJBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  NOPEACTaBIIATH  IOJIYYEHHBIE  pPE3yJbTaTbl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;



YMEHHE OIEHHBATh AITUYECKUE ACHEKThl COBPEMEHHBIX HCCIEJOBAHUN B
obmacth  OWONOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIMpPABICHHOEC W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHaIbHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEJILCKOTO XO3SIICTBA, MUILEBOUW MPOMBIILUICHHOCTH, YTIYyOJISITh O3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu U
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIAHETro
PO EeCCHOHATILHOTO U BHICIIET0 00Opa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IIO3HAHWHM 3aKOHOB TMPUPOJLI W PEHICHUH 3KOJOTHUCCKHUX
npoOJjieM 4YeJIOBEYECTBAa, a TAaKXKE B PEIICHUH BOMPOCOB PaIMOHAILHOTO
MPUPOJIONIOIB30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K TIPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpeNeSieHUs] M TOHUMAHHUE CYHUIHOCTH OCHOBOIOJAraronux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtonuu, B.. Bepnaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEprum), runore3bl (rumoreza «vupa PHK» V.
['un6epra);

yMEHHE  BJIaJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IIO3HAHWA,
WCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHHUI B IPUPOJIC;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABWKYIITUX CHJI SBOJIONMN HA TeHOMOHI TMOMYJISAINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;



YMEHUE YCTAHABJIMBATH B3aUMOCBS3M MEXAY MPOIECCaMU HBOJIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITIOHEHTAMHU Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UCTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISITH IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpPYS II€JIb KCCIENOBAHUSA, AHAIMW3UPOBATH TOJYyYEHHBIE
PE3yNbTATHl U CNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MpeaoTBpaICHUS
rI100aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIieil mpodeccCHoHaAIbHON
NEATETLHOCTH B 00JIAaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmt U MPOAOJIKEHUE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI

’KuBble cucTeMbl U UX HN3YUCHUC

XumMuueckas OpraHu3anus KICTKU

KoanyecTBo 4acos

Bcero

Crpoenne U QyHKIIUHN KICTKH

OOmeH BCIICCTB U MPCBPAICHHUEC S9HCPI'MU B KIICTKC

Hacnencreennas napopMarus u peann3aus e€ B KICTKE

~N o B W DN P

PasmHoxenue u Pa3BUTHEC OPIraHU3MOB

N O B> O1 00 -

['eHeTnka — HayKa O HACJIEICTBEHHOCTH U U3MEHYHBOCTH
OpraHu3MoOB

9 3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH U M3MCHYHNBOCTHU

10 T'enernka dyesoBeka

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




11 KJIACC

KosmuecTBo yacos
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI
Bcero
1 3aposkJeHIe U pa3BUTHE IBOJIOLMOHHBIX MPEACTaBICHUI B 1
Oouosiorun
2 MukposBOIIOLMSA U €€ PE3yIbTaThl
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 4
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 10
5 [IpoucxoxaeHue YeI0OBEeKa — aHTPOIIOTCHE3 3
5 DKOJoTusi — HayKa 0 B3aUMOOTHOILIEHUSX OPraHU3MOB U 5
HAJOPTaHU3MEHHBIX CUCTEM C OKPYKAroIIel cpesoit
Opranusmsl 1 cpeia 0OOUTaHus 4
DKONOTHUs BUJOB U MOMYJISIIIHIA
9 DKoJorusi COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

2.

3.

EI'D-2024. buonorusi: TUIIOBBIE K3aMeHAaMOHHBIE BapuaHThl: 30 BapuanToB | Poxios
Banepuan CepreeBuu

Buonorus nist mocrynaronmx B By3bsl. B 2 1. 2-e u3a., ucnp.u gon | 3aiiunkosa CBeTiiana
I'ennanpeBHa, UeOnimes Hukonaii BacunbeBuu

buonorus. B 3 1. (komrutekt u3 3-x kH.). 14-e uzn. Teitnop. Kitacc 6uonorus. 3enénas
ouomnorus. | Tertmop Haunuc, Crayr Yund

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1.

2.

3.

EI'>-2024. buonorus: THIIOBEIC SK3aMeHAIMOHHBIC BapuaHThl: 30 BapuaHToB | PoxiioB
Banepuan Cepreesuu

Buonorus mist mocrymaronmx B By3bl. B 2 1. 2-e u3a., uctp.u gon | 3aiiunkoBa CBeTiiana
I'ennanpeBHa, YeOrnimes Hukonaii BacuipeBuy

buonorus. B 3 1. (komrutekt u3 3-x kH.). 14-e uzn. Teiinop. Kitacc 6uonorus. 3enénas
6uosorus. | Teitnop Jpuuuc, Ctayt Yund

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://studarium.ru/
2. https://bio-ege.sdamgia.ru/



