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1. HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 001€00pa30BATENEHON JUCITUIUIMHBI YY€OHOW MUCHMILTUHBI «bBuomorus»
NpeHA3HAYCHA [T U3YYCHUSI OMOJIOTUH B TPO(PECCHOHATIBHBIX 00Pa30BaTEIIbHBIX OPraHU3AIIUsX,
peanu3yronmx 00pa30oBaTeNIbHYI0 MPOTPaMMy CpelHero oOIiiero ooOpa3oBaHHs B Ipeneiiax
OCBOEHHSI OCHOBHOUM TMpodeccrnoHalibHOM 00pazoBarenbHor nmporpamMmbl CI1O Ha 6a3e 0CHOBHOTO
o0rmrero 0Opa3oBaHus U CHEIMATBHOCTEH U MPOGECCUl €CTEeCTBEHHOHAYYHOTO PO (LS.

Pabowas mporpamma ydueOHOU aucuuIuinHbl «bronorus» pazpaboraHa Ha OCHOBE:

— ®enepanbHoro 3akoHa «O06 oOpazoBanuu B Poccuiickoit @enepannm» oT 29.12.2012 Ne
273-03;

— Ilpuka3za MunucrepctBa oOpasoBanus u Hayku PO «O06 yrBepxaeHun ¢eaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa CpeaHero odmiero oOpazoBaHus» OT 17 Mas
2012 1. N 413,

— DenepanbHOM 00pa30BaTENbHON MPOTPaMMBI CpeiHero odiero odpazoBanusi, ot 18 mas

2023 r. Ne 371,

— PexoMeHganuii Mo opraHu3aIyy MOJy4eHHs CPETHEro 00Iero o0pa3oBaHus B Ipeenax
OCBOEHHUSI 00pa3oBaTeNbHBIX MPOrpPaMM CpeIHEro mnpodeccHoHaNIbHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0011ero oopa3oBanus (MUcsMo JlemapramenTa rocy1apCTBEHHON TIOJUTUKH B cepe
moAroToBKH padouunx kaapos u JITTO MunoopHayku Poccun ot 17.03.2015 Ne 06-259);

— DenepalbHBIX TOCYIAPCTBEHHBIX 00pa3oBaTeabHbIX cTanaapToB CIIO;

— I[IpumepHoit mporpamMmsbl 001me00pa3zoBaTEILHON YICOHON MUCITUTTNHBI « broorusy s
npodeccuoHaNbHBIX 00pa3zoBarenbHbIX opranuzaimii (PMPO; 2015).

Paboyas mporpamma y4eOHON TUCIUTIIIMHBI MOXKET OBITh MCIIOJIB30BaHA B O0yYEHUU T10
CHENUATBLHOCTAM/TIPOGECCHsIM €CTECTBEHHOHAYYHOTO TPOQmIst cpeaHero mpodeccCHOHAIBHOTO
oOpazoBaHwUsI.

CogepxaHue mporpaMMbl y4yeOHOW JOUCHUIUIMHBI «buoyiorus» HampaBieHO Ha
JOCTHKEHHE CIICAYIOIINX LeJIei:

* moJsyyeHue (GyHIaMEHTAIbHBIX 3HaHUH 0 Omonormyeckux cucremax (Kierka, Opranusm,
[onymsmus, Bua, Dxocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX MPEACTABICHUN O
KUBOI NMPUPOJIE, BHIAAIOIMIUXCS OTKPBITUSIX B OMOJOTHYECKON HAyKe; POJIM OMOJIOTrHYeCcKOn
Hayku B (OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA; METOJax
Hay4YHOTO TIO3HAHMS,

* OBJIaJICHUE YMEHUSMU JIOTUYECKU MBICIUTH, 0O0CHOBBIBATH MECTO U POJIb OMOJIOTHUYECKUX
3HAHUA B TPAKTHUYECKON NEATENbHOCTH JIOJEH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHUM;
OTIPEJIeNIATh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOIUTH HAONIOIEHUS 32 DKOCHCTEMaMHU C
LEeNbI0 WX ONHUCAHWS U BBIABICHUS €CTECTBEHHBIX W AHTPOINOTCHHBIX H3MEHEHU;
HaXOJHUTh U aHATU3UPOBATH UHPOPMAIIHIO O KUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATENIBbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcs B TMPOLECCe HW3YYEHHUS OHOJOTHYECKHX SBJICHHM; BBLIAIOIIUXCS
JNOCTHIKEHHH OHONIOTHH, BOIIEANINX B OOIIEYETOBEUECKYIO KYIbTYpPYy; CIOXHBIX U
MPOTUBOPEUYUBBIX MYyTE€H pa3BUTUA COBPEMEHHBIX HAy4YHBIX B3IJISJIOB, WJEH, TEOPH,
KOHILIETIIUH, TUIIOTe3 (O CYIIHOCTH U MPOUCXO0XKACHUHN KU3HHU, YEIIOBEKa) B X0/I€ pabOTHI C
Pa3TUYHBIMU UCTOYHUKAMH HH(OpMAIINH;

* BOCHHTaHHE YOESKIEHHOCTH B HEOOXOJMMOCTH TMO3HAHUS KUBOW MPHUPOJBLI, HEOOXOIM-
MOCTH PAalMOHAILHOTO TPUPOJIONIOIH30BAHMS, OEpPEeKHOTO OTHOLICHUS K TMPUPOTHBIM
pecypcaM M OKpyKaroliei cpene, COOCTBEHHOMY 30POBbIO; YBAXEHHS K MHEHHIO
OTITIOHEHTA MPHU 00CYKICHUN OHOJOTHYECKHUX TPOOIIEM;



* HCIOJb30BAaHUE IPUOOPETEHHBIX OHMOJIOIMYECKUX 3HAHMM W YMEHUN B IOBCEJHEBHOU
KHU3HU JUISI OLEHKU TOCJEICTBHIA CBOCH NEATENbHOCTH (M ACATEIBHOCTU APYrUX JIOACH)
M0 OTHOIIEGHUIO K OKPYXKAaloWEeH cpene, 370pPOBBIO JPYrHX JIOJIEH M COOCTBEHHOMY
3I0pOBBIO; 000CHOBaHHME M COOMIOACHHE Mep MPOGUIAKTHKU 3a00JICBaHMIA, OKa3aHHE
MIEPBOH MOMOIIM MIPU TPaBMax, COOJIOICHNE TPABIII IOBEJICHUS B TIPUPOJIE.
B mporpammy BKIIOYEHO COJAEp)KaHHE, HampaBlieHHOE Ha (OPMHPOBAHHUE Yy CTYICHTOB
KOMIICTCHIMH, HeoOXoquMbIX i kadectBeHHOTO ocBoeHus OIIOII CIIO na 6a3e 0CHOBHOTIO
o0miero oOpa3oBaHUs C MOJYYCHUEM CPEIHEro O0Iero o0pa3oBaHUs; MPOrPaMMBI TIOATOTOBKH
KBaJTM(HUIIMPOBAHHBIX PA0OUYMX, CIYKAIIUX, MPOrPAMMBbI ITOATOTOBKH CHEIHATINCTOB CPETHETO
3BEHA.

OBILIA ST XAPAKTEPUCTUKA YYEBHOM JUCLUATIIMHBI « BUOJIOT ST »

buonoruss — cucrema Hayk, W3ydaroias BCe acCHEKThl JKM3HHU, Ha BCEX YPOBHSX opra-
HU3AIMU JKUBOTO, HAYMHAS C MOJICKYJSIPHOTO M 3aKaH4yuBas OuocpepHbiM. OObEeKTaMu
M3y4YeHUs] OMOJIOTHH SIBJISIOTCS KUBBIE OPTaHU3MBI, KX CTPOCHHE U KU3HEIEATEIbHOCTh, UX
MHOT000pa3ne, MPOUCXOXKICHUE, DBOJIOLUUS W paClpelesieHue KUBBIX OPraHu3MOB Ha
3emute.

OO6mrast 6uonoTHA M3y4aeT 3aKOHBI MCTOPHYECKOTO M WHIWBHAYAJIbHOTO Pa3BUTHS Opra-
HU3MOB, OOIIME 3aKOHBI )KM3HU M T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI JJIST BCEX BUOB
JKUBBIX CYIIECTB Ha TJIAHETE, & TAK)KE UX B3AaUMOJCHCTBHE C OKPYKAIOIIEH CPeoi.
buonorus, Takum oOpa3zoM, SBISIETCS OJHOW W3 OCHOBOTIOJIATAIONIMX HAyK O JKW3HH, a
BIIaJicHUE OMOJIOTMYECKUMHU 3HAHUSAMU — OJHHM U3 HEOOXOIUMBIX YCIOBUN COXpaHEHUS
YKU3HU Ha IJIaHEeTe.

OcHoBYy cojaepkaHusi yueOHOM TUCHUIUIMHBI «BHOJIOTHSA» COCTAaBISIIOT CIEAYyIOIIHNE Be-
Oylie WAeU: OTIMYUTENbHbIE MPU3HAKU KUBOW MPUPOJBI, €€ YpOBHEBAas OpraHu3alus U
3BOMIONMS. B COOTBETCTBUM ¢ HUMH BBLAEIEHBI COJEpPKATENbHbIE JIMHUU: OUOJIOTHUS Kak
Hayka; OMOJIOTHYECKHE 3aKOHOMEPHOCTH; METObl HayYHOTO MO3HAHUS; KJIETKA; OpraHu3M;
TIOMYJISALIMS; BUI; IKOCUCTEMBI (B TOM uucie ouocdepa).

Copepxanue yueOHOM AUCIMIIMHBI HAITPABJICHO HA MOJArOTOBKY O0YJarOIIMUXCS K PELICHUIO
BOKHEHIIMX 3ajjad, CTOAUIMX IMepe] OMOJOTHYECKOW HayKoW, — [0 palUOHaIbHOMY
MIPUPOIOII0JIE30BAHUIO, OXPAHE OKPYKAIOIIEH Cpeibl U 30POBbS JOJCH.

B mpodeccuonanbHbix 00pa3oBaTeabHBIX OpraHU3alMgX, PEeaTH3yIIUX 00pa30BaTEeIbHYIO
nmporpamMmmy cpeanero oomero obpaszoBanusi B mpenenax ocBoenuss OITOIT CITO na 6aze
OCHOBHOTO 00111er0 00pa3oBaHusl, U3y4eHHE YueOHOH AUCHUIIINHBI «buonorus» uMeer cBou
0COOCHHOCTH B 3aBUCUMOCTH OT Mpoduiisi mpodeccuoHanbHOro 00pazoBanus, 6a3upyercs Ha
3HAHMSIX OOYYAIOIINXCS, TOJIYYEHHBIX MPU U3YYEHUH OHOJIOTUH, XUMUH, PU3UKH, Teorpadun
B OCHOBHOM IIIKOJIE.

IIpu ocBoenun npodeccuii CIIO u cnenmanshHocteir CIIO TexHuueckoro mpoduiis mpo-
(beccronanpHOr0 06pa3zoBaHusl Ouosorusi u3ydaetcss Ha 6a3oBoM ypoBHe @I'OC cpennero
obmero oOpaszoBanus, mnpu ocBoeHun mnpodeccuit CIIO u cnenumansHocteit CIIO
€CTeCTBEHHOHAy4yHOro Mpoduis mpodecCHOHANBHOTO 00pa3oBaHUs OHUOJIOTHUS HU3Yy4aeTCs
Oonee yriyOneHHO, Kak TpoduiabHas ydeOHas AMCUMIUIMHA, YYUTHIBAIOMIAs CIEeHU(UKY
OCBaMBaeMbIX Mpodeccuii wiu crnennaibHOCTeH. ITO BBIpaXKaeTcsl B COAEPKAaHUN 00ydeHMUS,
KOJIMYECTBE 4YacOB, BBIJACISAEMBIX Ha H3YYEHHE OTIEIbHBIX TeM Y4eOHOW IMCIUTUIMHBI,
ryOWHE WX OCBOEHHUS OOydarolmuMucs, oO0beMe M XapakTepe MPaKTHYECKUX 3aHSITHM,
JEMOHCTpAIIHA, BUaX BHEAYIUTOPHON CaMOCTOATENBHON PabOTHI CTY/IEHTOB U T. TI.

IIpu ocBoenun cnenuansHocteid CIIO rymanuTapHoro mupoduias mTpodhecCHOHATHEHOTO
oOpa3oBaHusi OWONIOTHS H3y4aeTcs B paMKax ydeOHOU muciuruivHbel «EcTecTBO3HAHUE»
obs3aTenpHOM npeameTHOl obmactu «EctectBenHbie Hayku» OI'OC cpeanero obimiero o6-
pazoBaHusl.



Oco6oe BHUMAaHUE YAETICHO HKOJIOTHYECKOMY O0Opa30BAaHMIO U BOCIIUTAHHUIO OOYUYarOLIUXCS,
(OpMUpPOBAaHMIO y HUX 3HAHUKA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHDA,
LIEHHOCTHBIX OpHUEHTAIMi, YTO CBUJCTEIBCTBYET O TyMaHM3alUU OHOJOTUYECKOTO
oOpa3oBaHUsl.

Conepxanne y4eOHOW IUCHMIUIMHBI TIpeaycMaTpuBaeT (opMupoBaHHE Yy OOydaromuxcs
oOIIeHayYHbIX 3HAHUI, YMEHHI W HaBBIKOB, YHHUBEPCAIbHBIX CIOCOOOB NESATEIHHOCTH U
KITIOYEBBIX KOMIIETCHIIMH, BKJIIOYAIOIINX yMEHHE CPaBHUBATh OHOJOTMYECKHE OOBEKTHI,
aHaM3UpPOBaTh, OLEHUBATH M 0000MIATH TMOJIydEHHBIE CBEICHUS, YMETh HAXOIUTh U HC-
M0JIb30BaTh HH(POPMAIIUIO U3 PA3TUYHBIX HCTOYHHKOB.

Nzydenne o0OmeoOpa3oBarebHON y4eOHOW IUCHUILIMHBI «BHOJOTHS» 3aBepriacTcs
MOJIBEJICHHEM HTOTOB B (popMe 5K3aMeHa B paMKax IPOMEXYTOUHOH aTTeCTaIlH
cryaeHtoB B mpomecce ocBoeHuss OIIOII CIIO c¢ mnomydeHueM cpeaHero o0OIero
o6pazosanus (IITIKPC).

MECTO YUYEBHOU JTUCLHUTIIMHBI «BUOJIOTUsl» B YUEBHOM IJIAHE

VYyebnass nucuumuinHa «bUOJOTHS» SBISETCS Y4€OHBIM TPEAMETOM W3 00s3aTelIbHOU
npeameTHo# oOmactu «EctectBennsie Hayku» OI'OC cpeanero obmero oopa3oBaHus.

B npodeccuoHaIbHBIX 00pa3oBaTeNbHBIX OpraHu3anusix, peAN3YIOMUX
00pa3oBaTeNbHYIO0 MPOTPaMMy CpeaHero ooOmero obOpa3zoBanus B mpenenax ocBoenus OIIOIT
CIIO na 6a3e ocHOBHOTO 001IeT0 00pa3oBanusl, yueOHast nucuuiuinHa «buosorusy u3ydaercs B
obmeooOpazoBatenpbHOM MuKiIe yueoHOTO OIIOIT CITO Ha 6a3e 0cHOBHOTO 001IETO 00pa30BaHUS
C TIOJIYY€HHEM CpeIHero 001ero oopa3oBaHus.

B y4eOHpIX mmIaHax wmecTo Y4eOHOW mucuuIIuHBI «buonmorus» — B cocTaBe
00111600pa30BaTENbHBIX YUEOHBIX JUCIHMIUIMH, (OPMHPYEMBIX M3 00S3aTEIbHBIX MPEAMETHBIX
obmacreit ®I'OC cpemnero obmero oOpaszoBaHms, Ui crenuaidbHocTew/mpodeccuit CITO
COOTBETCTBYIOIIETO TTPO(HIIS MPoheCCHOHATHHOTO 00pa30BaHUS.

2. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YUEFHOM U CIUILIAHBI

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS
00yyaroUMMuUCs IporpaMM CpeaHero ooiiero oOpa3zoBaHus: JIUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIbTATBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIIbTATOB OCBOCHHUA IIPEAMCETA «buonorusy BBIJIECICHBI
cleayromme COCTaBJIAOIIUC: OCO3HaHHC O6y‘IaIOH_[I/IMI/ICH pOCCHﬁCKOﬁ Fan(,HaHCKOfI
HUACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATCIBHOCTH H CaMOOIIPCACICHUIO,
Haain4yuc MOTHBAIIMHN K O6y‘leHI/II-O 6I/IOJ'IOFPIPI, OCJICHAIIPaBJICHHOC PAa3BUTUC BHYTPCHHUX
y6e)K,[[eHHﬁ JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U HCTOPUYCCKUX TpaI[I/IL[I/Iﬁ pa3sBUTHA
OMOJIOTUYECKOTO 3HaHUsA, I'OTOBHOCTh H CII0COOHOCTH o6yqafomnxc;1 PYKOBOACTBOBATHLCA B
CBOCH ACATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, Mnpucynmuumu CHUCTCMC
OHOJIOTUYECKOTO 06pa30BaH1/15{, HaJIMYUEC OKOJOIHYCCKOI0 IIpaBOCO3HAHMA, CII0COOHOCTH
CTaBUTD LCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHBI.

JIn4HOCTHBIE pPE3yabTaThl OCBOEHUsA IpeaMera «bHONorus» IOCTUTaroTCA B €IUHCTBE
y4eOHOI M BOCHUTATENBbHOM JEeATEeNbHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU POCCHUICKHUMHU
COLMOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTAMM, IIPUHATHIMU B
oOmiecTBe MpaBWIaMH M HOPMAaMHU MOBEJACHUS U CHOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUsA U CaMOPA3BUTHs, PA3BUTHUs BHYTPEHHEW IO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY TPyAa U CTaplIeMy ITOKOJICHUIO, B3aUMHOIO

6



YBOKEHHs, OCpeKHOT0  OTHOIIEHUS K  KyJIbTYPHOMY  HAClE€OUI0 W TPAJUIUAM
MHOTOHALMOHAIBLHOrO Hapoaa Poccuiickoi denepanun, MpUPOJE U OKPYKAIOLIEH Cpelie.

JIMuHOCTHBIE PE3yJbTaThl OCBOCHHS yueOHOTO mpeaMeTa «bronorusy T0MKHbBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPECHHHX
yOeX/IeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacimpeHe XU3HEHHOTO OIbITAa M OTBITa JESITEIHOCTH B IMPOIECCE PEaTH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpaKIaHCKOT0 BOCIIUTAHUS

chOpMUPOBAHHOCTh TPAKJAHCKOW TO3UIMU OOyYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYLMOHHBIX IIpaB M O0O0S3aHHOCTEW, yBa)K€HUE 3aKOHA U
IIPaBOIOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITETbHOCTHU MPHU CO3/IaHUM YU€OHBIX IPOEKTOB,
pelieHny y4eOHbIX U MM03HABATEIbHbIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHWIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

YyMEHUE YYHUTBIBATh B CBOMX JICUCTBUSAX HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSAMH U COITUATBHBIM
MOJIOYKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENbCKUX 3a/lad, YBAXKUTEJIBHOTO OTHOLICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON NESTEbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUNMCKOMN TPaKJAHCKON WIACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU mepes PoauHOMN, ropaocTu 3a CBOW Kpaii, CBOIO

PO,Z[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HPOIJIOC U HACTOALICC MHOI'OHAIIMOHAJIBHOT'O HApO1a POCCI/II/I;

HEHHOCTHOC OTHOIICHHUC K MPHUPOAHOMY HACICIUKO W IIAMATHUKaM IPUPOLIbI,
JocTkeHusM Poccun B HAYKC, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OICHUBATL BKJa/ pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHUC U Pa3BUTUC
6I/IOJ'IOFI/II/I, MMOHUMAaHUS 3HAYCHUS OMOJIOTHH B IO3HAHUH 3aKOHOB MMpUpoOAbl, B )KU3HU YCIIOBCKA U

COBPEMCHHOT'O O6IJ_ICCTB8.;

uaenHas  yOeXJIEHHOCTb, TOTOBHOCTH K CIykeHHto u 3amure OrtedecTsa,
OTBETCTBEHHOCTh 3a ero cyab0y;

3) IyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMA:



OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHIS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO U TMPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUMBOIO OYAYIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE

OCO3HAHHOTO IMPUHATUSA LIGHHOCTGfI CEMENHOU KU3HU B COOTBETCTBUU C TpaaguuusaAMU HaApoOOd0B
Poccuu;

4) ICTETUYICCKOTO BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHUI;

ITOHUMAHUE SMOIIMOHAJIBHOI'O BOSJIefICTBHH JKHUBOU Iprupoabl 1 e€ OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKXCHUIO B pPa3HbBIX BHJAX HMCKYCCTBA, CTPEMIICHHUC MPOABIIATH
KadyecTBa TBOpquKOﬁ JIJMYHOCTH,

5) puznyeckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYPbl  3I0POBbS M
AMOLMOHAJIBHOTO (JIaroNnoJIy4us:

MMOHMMAaHKE W pean3alus 3J0pOBOTo U O6e30macHoro oOpas3a Ku3HHU (3710POBOE MUTAHHE,
COOJIFOJICHHE TUTUEHUYECKUX MPABUII U HOPM, COATaHCUPOBAHHBINA PEKUM 3aHSTHH U OTIBIXA,
perynsipHasi  gu3MUecKash AKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBbIO;

INOHUMAHHEC MLCHHOCTHU IIpaBUJI HWHAWBHUAYAJIBHOI'O MW KOJUJICKTHBHOI'O 0e30macHoOro
MOBCACHUS B CUTYAlIUAX, YI'POXKAOIIUX 3I0POBbIO U JKU3HU J'IIOI[GfI;

OCO3HAHUE TOCJEICTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS AIKOTOIIs,
HAapPKOTHUKOB, KypeHUs);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K  aKTUBHOH  JIEATEIBHOCTH  TEXHOJOTHYECKOH W COIMATbHOMN
HAIMpPaBJICHHOCTH, CIIOCOOHOCTh WHHIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO BBITIOJHATH

TAKYIO ACATCIIbHOCTD,

WHTEpEC K pa3NuyHbIM cepam mpodeccHOHANBHON NeATENbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oymymiei mpodeccuu U peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMI0 M caMOOOpa30BaHHUIO HAa MPOTSHKEHUU Beel
JKHU3HH,



7) KOJIOrHYeCcKOro BOCIHUTAHMA:

HKOJIOTUYECKH 1€JIecO00pa3HOe OTHOIIEHHE K MPUPOIe KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJIOTUYECKOH KYIBTYpBlI: NMPHUOOpPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKN UX BO3MOKHBIX IIOCJICCTBUMN JUIsl OKPY/KAIOIIEH CPEIbl;

OCO3HAHHKE IJI00aJIbHOI0 XapaKTepa SKOJIOrHUYECKUX MPOOIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTH MCIOJIL30BATh MPHOOPETAEMbIC TIPH U3YUCHUH OMOJIOTHH 3HAHUS U YMEHUS
MPU PENICHUH TPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPUPOJIOIOIB30BAaHHEM (COOITIOIeHUE
IpaBuJI MOBCACHHWA B HNPHUPOAC, HAIIPABJICHHBIX Ha COXPAHCHHWEC PABHOBCCHA B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEINPUATHE ICHCTBUM, NMPHUHOCAIIMX BpPEJ OKPYXKArOLlEeW NMPUPOJHOM Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpPEeIIPUHUMAEMBbIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJu4ue DPAa3BUTOTO SKOJOTHYECKOIO MBIIUIEHUS, JKOJOTMYECKON KYJIbTYpPBI, OIBITA
NEATEIBHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HMH B
ITO3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOW ITPAKTHKE, TOTOBHOCTU K YYaCTHIO B
MIPAKTHYECKON JIEATEIbHOCTH SKOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HaykKl W OOIIECTBCHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHaiore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM u YUTATEIBLCKOMN KYJIbTYPbI KakK CpeacTBa
B3aHMO,HeI>'ICTBHH MCXKIAY JIIOAbMU U ITO3HAaHW MHPA,

MoHUMaHue crenuukd OUOJIOTUM KaKk HayKd, OCO3HaHHsS €€ posiu B (HOpMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPE/ICTaBICHHsI 00 OKpYKaIOLIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B TMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoodiIeM COXpaHEHHs TPUPOTHOTO PABHOBECHS;

Y6e)I(I[éHHOCTB B 3HAYMMOCTH OHOJOTHU JJIA COBpeMeHHOﬁ OHWMBHUIIIN3AllNN: oOecrneyeHus
HOBOI'O YPOBHA Pa3sBUTHUA MCAULIMHBI, CO3AAHUC TICPCIICKTUBHBIX 6I/IOT6XHOJ'IOI‘I/II71, CITOCOOHBIX
peuiatb peCypCHBIC HpO6J'IeMBI Pa3BUTHA YCI0BCUCCTBA, ITIOMUCKA HYTeﬁ BbBIXOJa U3 ri100aJIbHBIX
OKOJOTHYCCKHUX Hp06J'IeM 1 o0ecIIeueHus nepexosa K YCTOﬁqHBOMy Pa3BUTHUIO, PALITUOHAJIBHOMY
HCIIOJIb30BAHUIO ITPUPOJHBIX PECYPCOB U q)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB KU3HU,

3aWHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKMX 3HAHUH B II€JAX MOBBIIICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTHM, KaK COCTaBHOM dYacTH (PYyHKIMOHAJIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit pu U3y4eHuu OuoJIOTuH;

MMOHUMAHUC CYIIHOCTH MCTOHOB IIO3HAHUSA, HCIOJIB3YCMBIX B CCTCCTBCHHBLIX HAYyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh MOJIy4aCMbIC 3HAaHUA [Jid aHaliu3a U OOBSICHEHUS SIBJICHUM
OKpyXKaromero Muvupa " IMpoUucCXoIdaliux B HEM HBMCHCHHf/'I, YMCHHUC [CJIATh 000CHOBaHHBIE



3aK/IIOYCHUA Ha OCHOBC HAYYHBLIX (l)aKTOB U HUMCHOIIUXCA JOaHHBIX C LCJIbIH MOJYUYCHUSA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJb30BaTh OHOJIOTHYECKHUE 3HAHMS Il pelICHUs
HpOGHeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAHUE LIEHHOCTH HAyYHOU JESATEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH POEKTHYIO U
HCCIIEA0BATENbCKYIO ACATEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M €aMOOOPAa30BaHUIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHU C >KM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAITPEAMETHBIE PE3VIJIbTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS yueOHOro rnpeaMera «buosjorusy BKIIOYAIOT:
3HauYuMble JUId  (OPMHpPOBAHUS MMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexTpeAMeTHbIE) 00IIeHAYyYHbIE TTOHITHSI, OTPAKAIOIIHE L[ETO0CTHOCTh HaAyYHOU KapTUHBI MUpa
U crienn UKy METO 0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJIIGHUE, MPOLECC, CUCTeMa, Hay4dHbIM (akT, MPUHIMIL, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUe, HaOI0JeHNE, U3MEPEHUE, SKCIIEPUMEHT M JPYrux), YHHBEpCalbHbIE
yueOHble JIeHCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITHUBHBIE), 00ECIIeUNBAOIINE
dhopmupoBanre (PyHKIIMOHATBLHON TPAMOTHOCTH W COLMAIBHON KOMITIETCHITMH OO0YJaronInxcs,
CIOCOOHOCTh oOyyaromuxcs UCIOJIb30BaTh OCBOEHHbIE MEXIUCLUITIIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHMS U YHHMBEpCalbHble YydeOHbIE JAEHCTBHS B IO3HABATENBHOM U
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTPAMMBbl CPEIHEro o0Iero odpa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBJj1ajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:
1) 6azoBble JOrHYeCKHe el CTBHA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M AaKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAaTh IIpU OCBOCHHHU 3HAHHUI HpI/IéMLI JJOIT'MYCCKOI'0 MBbIIJICHUA (aHaJ'II/I?»a,
CHUHTC34, CpaBHCHUA, KJ'IaCCI/I(l)I/IKaI_II/II/I, 06061].[6HI/I$I), PACKPbLIBATL CMBbICJI OMOJOTHYECKUX
MOHSITUH (BBII[CJIHTB HX XapaKTCPHbIC IIPU3HAKH, YCTAHABJIMBATH CBA3U C APYTUMU HOHHTI/IHMI/I);

ONpCACIIAATE HCIIU ACATCIBHOCTH, 3aJaBasl IMApaMCTpbl W KPHUTCPpUU HUX JOCTUKCHUS,
COOTHOCHUTDL PE3YIIbTAThI ACATCIbHOCTHU C NOCTABJICHHBIMU LCIIAMU;

UCIOJb30BaTh OMOJIOTUYECKHE IMOHATUS I OObsCHEHUS (aKTOB M SBICHUN KHUBOMN
MIPUPOIBL;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOI‘I/II/I),

BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMAaTPUBACMBIX SABJICHUAX, (I)OpMy.III/IpOBaTL
BBIBO/JbI U 3aKJIIFOUYCHHA
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MIPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA I MPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAaH peIICHUS MpoOJeMbl ¢ y4éTOM aHajuM3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJILTATOB LECJIAM,
OLCHUBATb PUCKU HOCJ’ICI{CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBHUSAX pPEATbHOIO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATENLCKHE IEHCTBUSA:

BJIJICTh HABBIKAMHU YYeOHO-HCCIIC0BATEIHCKOW U MPOCKTHOW JACSITEILHOCTH, HABBIKAMH
pasperieHns mpooiieM, CoCOOHOCTRI0 W TOTOBHOCTBIO K CaMOCTOSITETBHOMY ITOMCKY METOJIOB
pEIICHHS MPAKTUICCKHUX 3a/1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCII0JIb30BaTh PA3JIMYHBIC BHJIBI JEATCIEHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M IMPUMEHEHHUIO B YUEOHBIX CHTYAIMsIX, B TOM YHCJIE TPH

CO3JJaHNHN y‘IC6HI>IX 1 COMAJIBHBIX ITPOCKTOB,

(hopMHpOBaTh HAYYHBINH TUIT MBIIJICHUS], BIAJAETh HAYYHOW TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4ll B 0Opa30BATEIbHOW NEATEIHLHOCTH W
KU3HCHHBIX CUTYaIUIX;

BBIABJIATE IIPUYMHHO-CIICACTBEHHBIC CBsA3HM M aKTYyaJIU3UPOBATH 3a4ady, BbIIABUI'aTb
TU1noTe3y eé peliCHus, HAXOJUTb aprymMeHTbl I A0Ka3aTClIbCTBa CBOHUX YTBep)I(,I[eHI/Iﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

AHAIIM3UPOBATHL IIOJYYCHHBIC B XOAC€ PCHICHUA 3aJa4du pPE3yJibTaTbl, KPUTUYCCKHU
OLCHUBATHb UX NOCTOBCPHOCTL, IPOTHO3UPOBATH H3MCHCHHEC B HOBBIX YCIIOBHUSIX,

AaBaTb OUCHKY HOBBIM CUTYyallUAM, OLICHHUBATH HpHO6p€TéHHbII>i OIIBIT,

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO Cpeay;

YMCThb NEPCHOCUTDH 3HaHUA B IMNO3HAaBAaTCIIbLHYIO u MMPAKTHUYCCKYIO obOmactu
KHU3HCACATCIIbHOCTH,

YMCTb UHTCTPHUPOBATDH 3HAHUSA U3 PA3HBIX IMTPECAMCETHBIX O6J'IaCTeI\/‘I;

BbIIBUT'aTb HOBBIC HJCH, NPCJlaraTb OPUTHHAJIIBHBIC TOAXOJAbl W PCHICHUSA, CTABUTH
HpO6JICMLI U 3ala4u, JOIMMYCKAOMNUC AJIbTCPHATUBHBIC PCIICHUS.

3) pabora ¢ nngopmanmeii:
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OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMaIu (TekcTe ydyeOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax HaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALHUIO PA3NUYHBIX BHIOB U (HopM
MPEJCTaBICHUS, KPUTUYECKU OILICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTH;

(dbopMyIMpoBaTh 3aMpoChl W MPUMEHSITh PA3TMYHBIC METOIbl TPU IOUCKE W OTOOpE
Ononorndeckoil HHPOpMaIUH, HEOOXOIUMMOM TSl BBITTOJTHEHUST yICOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIbIT HCIIOJIb30BAaHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUA PA3JIMYHBIX ITIOMCKOBLIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpPMY MpEACTaBICHUS OMOIOrMYECKON
nHpopmanuu (cxemsl, rpaduku, JuarpamMmsl, TaOIHUIBI, PUCYHKH U IPYToe€);

HCIO0JIb30BAaTh HAy4YHBIH S3bIK B KaueCTBE CpeICTBAa NpH padboTe C¢ OMOJIOrHYECcKOU
nHbOpMaNMel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpPeoOpa3oBhIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BIIQJIETh HAaBBIKAMM pACIHO3HABAaHUS U 3alIUThl MHGOpManuHM, HHOOPMAIIMOHHOM
0€30MaCHOCTH JTUYHOCTH.

OBJ]a}IeHI/Ie YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMUA ﬂeﬁCTBHﬂMH:
1) o6meHue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO Bcex cepax >KM3HU, aKTUBHO y4acCTBOBATh B JUAJIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (yMEHME 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHHUS OTHOCHTEIbHO BBIMOJHEHMsI NpeiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYIHX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

paciio3HaBaTb HeBep6aJ'II)HBIC cpeacTBa 06H_ICHI/I$I, IIOHMMAaTh 3HAYCHHUC COLHAJIBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUS KOH(l)J'II/IKTHBIX CHTyaHHﬁ, YMETh CMATYATDb KOH(i)J'II/IKTBI n
BECTHU MEPETOBOPLI;

BJIaACTb pa3JIMYHBIMU criocodamu O6H.I€HI/I$I n BSaHMOHeﬁCTBHH, IMOHUMAaTb HaMCPCHU
Apyrux HIOﬂCﬁ, MMPOABJIITh YBAXKKUTCIIBHOC OTHOILICHHUEC K CO6€C€I{HI/IKy n B KOppeKTHOﬁ (I)opMe

(bopMynupOBaTh CBOM BO3PAKEHUS;

paSBépHy’TO " JIOTUYHO H3JiaraTb CBOI TOYKY 3pCHUA C UCIIOJIB30BAHUCM A3BIKOBBIX
CpCAacCTB.

2) coBMeCTHAsl AeATeJIbHOCTh:
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYATbHONW pabOTHI MpH
peleHn OMOJIOTHYEeCKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIOBBIX

¢dbopM B3aUMOJEHUCTBUS NPH pelIeHNH y4eOHOM 3a1au;

BLI6I/IpaTB TEMATUKyY U MCTOAbI COBMCCTHBIX JIEUCTBUH C y‘-IéTOM O6IJ_II/IX HHTCPCCOB U
BO3MOJKHOCTEH Ka)KIOT0 YlIeHa KOJIJICKTHBA,
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IIPUHUMATh LEJIA COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U KOOPAHMHHUPOBATH
JEUCTBUSA MO €€ NOCTMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLCHUBATb Ka4CCTBO CBOCI'O BKJIaJda U KAXKAOTO YHaCTHUKA KOMaH/bI B O6H.[HI>1 pe3yiabTart
10 pa3padOTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULHMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
IPOSABJIATE TBOPYCCTBO U B006pa)K€HI/I€, OBLITH WHHUIIUATHUBHBIM.

OBJ1aieHNe YHUBEPCATbHBIMH PEryJsITHBHBIMH J€fiCTBUSIMHU:
1) camoopranu3amusi:

HCIIOJIL30BaTh OHMOJIOTHYECKUE 3HAHUS IJIs1 BBIABJICHUS HpO6J'IeM U UX pCHICHUA B
JKN3HCHHBIX U y'—Ie6HI)IX CUTyallusX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IEJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOMX
JNEUCTBUAX U TMOCTYNKaX MO OTHOIICHUIO K KWBOW MPUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKAFOIINX;

CaMOCTOSITEIIBHO OCYIIECTBIISITh TIO3HABATEIFHYIO JESTEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATCILHOCTH U

KU3HCHHBIX CUTYyalHAX,

CaMOCTOSITENIBHO COCTABJIATh TUIaH PELIeHUsI POOIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JieNlaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM DSPYIUIMH B Pa3HBIX
00JacTsIX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBINA YPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTYyallUsAM, BHOCHUTb KOPPCEKTUBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PC3YJILTATOB LCJISIM

BJ1aJI€Th HaBbIKAMU II03HABATEIIbHOM pC(I)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JIencTBuit
" MBICIIMTCIIBHBIX TTPOLECCOB, UX PC3YJIIbTATOB U OCHOBaHHﬁ, HCIIOJb30BaTh HpI/IéMBI pC(I)J'ICKCI/II/I
JUIsL OICHKU CHUTYyaluu, BBI60pa BCPHOTI'O PCUICHUA,

YMCThb OUCHUBATL PUCKU U CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 UX CHUKCHUIO,
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IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;
3) npuHsATHE CeOsl U IPYTHX:

MPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYrUX IIPU aHAIU3E PE3YNIbTaTOB ACSITEIBHOCTH;
IIPU3HABaTh CBOE MTPABO U MPABO APYrUX HA OLIHOKH;

pa3sBUBaTh CIIOCOOHOCTH IIOHHUMATh MHD C TIO3UIIMH Apyroro YCJIOBCKa.

ITPEAMETHBIE PE3VYJIBTATBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT CIeIUHUUYECcKre Ui y4eOHOoro npenmera «bronorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCOObI NENCTBUN 1o OCBOEHHIO, MHTEPIPETALNH
1 TIpeoOpa30BaHUI0 3HAHWUM, BUJIBI IEITETLHOCTH IO TOJIYYSHHIO HOBOTO 3HAHUS M IPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YUEOHBIX CHUTYaIlUsX, a TaKKe B PEATbHBIX JKM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C Owosiorueil. B mporpamme mpeaMeTHBIE pe3yabTaThl MPEICTABICHBI 1O TOJaM
oOy4JeHwHs.

[IpeameTHbie  pe3yabTaThl  OCBOCHHS  ydeOHoro mpeamera «buwomorwsi» ¢ 10
KJlacce TOJKHBI OTPaXaTh:

cOpMUPOBAHHOCTh 3HAHUNA O MECTE W pOJIM OMOJIOTMM B CHUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTHU YeJIOBeKa JIJIsl pelIeHUS )KM3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHUE OMOJIOTHYECKHX TEPMUHOB M IMOHSITHN: KU3Hb, KICTKA,
opraHusM, Merabosm3M (0OOMEH BEIIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsiiusi), ypoBHEBass — OpraHW3alisl  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKIus), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT M Pa3BUTHE;

yMEHHME H3Jarath OWOJIOTUYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTAallMOHHAas,
LEHTpaabHasi JIOTMa MOJEKyIspHOiH Ouonorun), 3akoHsl (I. Mennens, T.Moprana, H.
. BaBunoBa) u y4eHus (0 HEHTpax MHOT000Opa3usi U MPOUCXOXKICHUSI KYIbTYPHBIX pacTenuii H.
. BaBunoBa), onpeaensTh TPaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHEC BJIAICTh MCTOAAMU HAYYHOTI'O IO3HAHHA B OMOJIOTHU: HaGJIIO,HeHI/Ie N OIMMUCAaHUC
JKHUBBIX CHUCTEM, IIPOLCCCOB U ﬂBHeHHﬁ, opraHuzanuvss MW TPOBCACHUC OHOJIOTUYECKOr0
OKCIICPUMCHTA, BBbIABUKCHHUC THUIIOTC3bI, BBISIBJICHHC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCIIMYMWHAMU, 00BsICHEHHUE MOJIYYCHHBIX PEC3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHUC JACJIaTh BBIBOJIbI HA OCHOBAHUH IMOJTYUCHHBIX PE3YJILTATOB,

YMEHHUE BBLICIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK NMPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
MIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOI0 U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHUs, PAa3MHOXKEHUS, UHIUBUAYAIHHOTO Pa3BUTHS
OopraHu3Ma (OHTOI'€HE3);
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yMEHUE NMPUMEHATH MOJIyYCHHbIE 3HAHUS JUIS OOBSICHEHUS! OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEITIbI0 00ECTICeYeHNUS
0€30IaCHOCTH CBOEro 3[0POBbSI U 3JI0POBbS OKPYKAIOIUX JIIOAEH, COONIOJECHUS HOPM
IPaMOTHOIO MOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHON cpelle, NOHMMaHUE HeoOX0IUMOCTU
UCTIOJIb30BAHUS JOCTHKEHUI COBPEMEHHOW OHOJIOTMH M OMOTEXHOJIOTHH Ul parMoOHaIbHOTO
IIPUPOIOTIOJIB30BaHMS;

yMEHHUE peliaTh dJEMEHTapHbIe TEHETUYECKHE 3aJayd Ha MOHO- U JUTHOpHUIHOE
CKpEIIMBaHKE, CIICTUIEHHOE HACJIEJIOBAHHUE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIUBaHUS
JUTSl TIPEJICKa3aHusl HaceOBaHUsl TPU3HAKOB Y OpPraHU3MOB;

YMEHHE BBINOJHATEH JJAOOpaTOpHbIE U MpPAaKTUYECKUE pabOThl, COONII0IATh MpaBuia MpH
paboTte ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OIEHUBATh M WHTEPIPETHUPOBATH MH(POpPMALUIO OUOIOTHYECKOTO
COJIEpXKaHUsA, BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW MHGPOPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUajbl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;

YyMEHHE CO03/1aBaThb COOCTBEHHBIC IHMCbMEHHBIC W YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIIUI0 W3 HECKOJBKMX HWCTOYHHUKOB, T'PAaMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmapaTt OUOJIOTHH.

[IpeameTHbie  pe3yabTaThl  OCBOCHHS ydeOHoro mpenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUKA O MECTE W pOJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apyO0eKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBaTh COJICPKAHUE OHOJIOTUYECKUX TEPMHHOB W TOHATHI: BHI,
MOMyJsAlMs,  TreHO(OHA,  DSBOJIONUS,  JABWXKYIHE  CHIbl  ((hakTOpbl)  SBOJIIOLMNH,
MIPHUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, JKOJIOTHYECCKHE (DAKTOPBI, IKOCHUCTEMA,
MPOIYIICHThI, KOHCYMEHTBI, PEIYICHThI, IENH IHUTAaHUS, OKOJOTHUYECKas IHpaMHIa,
ouoreoreHo3, buochepa;

yMEHHME Wu3JaraTh Ouojornyeckue Teopuu (dBoitounonHass Teopus Y. [lapBuna,
CHUHTETHYECKasi TEOpHUs ABOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojicrsa K.
M. bapa, yepenoBaHus rlIaBHbIX HampaBieHuil u nyrei sBomtonuu A. H. CeBeprioBa, yueHus o
ouoctepe B. 1. BepHaackoro), onpeneisTh TpaHUIIb UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMCHHEC BJIAICTh MCTOAAMU HAYYHOTI'O IO3HAHHA B OMOJIOTHU: HaGJIIO,HeHI/Ie N OIMMUCAaHUC
JKHUBBIX CHUCTEM, IIPOLCCCOB U ﬂBHeHHﬁ, opraHuzanuvss MW TPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBUIKCHHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCIIMYMWHAMU, 00BsICHEHHUE MOJIYYCHHBIX PEC3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ,
TCOpI/Iﬁ 1 3aKOHOB, YMCHHUC JICJIaTh BBIBOJIbI HA OCHOBAHUHU IMOJTYUCHHBIX PE3YJILTATOB,

YMCHHC BBIACIATL CYHICCTBCHHLBIC IIPU3HAKU CTPOCHUA OHOJIOTUYECKUX OOBEKTOB:

BUJIOB, HOHyHﬂHHﬁ, npoaAyucHTOB, KOHCYMCHTOB, PCAYLCHTOB, 6I/IOFCOLICH030B 1 3KOCHUCTEM,
0COOEHHOCTHU MponecCoB: HacJIeICTBEHHOM N3MCHYMBOCTH, €CTECCTBCHHOI'O 0T60pa,
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BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHUS IKOJOTMUYECKHX (PaKTOPOB Ha
OpraHu3Mmsal, MEPCHOCA BCUICCTB U IMOTOKA SHCPIUU B OKOCUCTECMAX, aHTPOIIOI'CHHBIX U3MCHEHHUU
B DKOCHCTEMax CBOEH MCCTHOCTH, KPYroBOpOTa BCIICCTB U OHOTr€OXNUMUYECKUX OUKIIOB B
ouocdepe;

YMEHHE MPUMEHSTH [OJIyYE€HHbIE 3HAHUS U1 OOBSCHEHUSI OMOJIOIMUYECKUX MPOLIECCOB U
SIBIICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PELICHUI B TIOBCETHEBHOM KU3HHU € LENIbI0 00ecieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOIIMX JItOJAEH, COOIIOACHHUS HOPM
IPaMOTHOTO MOBEACHUSI B OKpY)KAIOLIEH MNPUPOAHOM Cpele, NOHMMaHUE HEeoOXOJAUMOCTH
HCI0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM ouosnoruu JULSI paIMoHaIbHOIO
IIPUPO/I0II0JIL30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/laud, COCTaBIATh CXEMbI IIepeHoca
BEIIECTB M SHEPTUU B IKOcHCcTeMax (LEMH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKTUYeCKHue paboThl, cOOI0aTh MpaBuiIa IpU
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKU OIEHWBATh W WHTEPIPETUPOBATH WH(OOPMAIUIO OHOJIOTHYECKOTO
COJIEpKaHUs, BKJIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3 PaA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATHHBIC
IKOJIOTUUYECKHUE TTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIC COOOIIEHUs, 00o0mas
OMOJIOTMYECKYI0 HMH(POPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

3. COIEP)KAHUE YYEBHOM JACIHUILIAHBI

BBenenue

3nadenue 6uosoruu npu ocBoeHuu npodeccuit CI10 u cnenmanbrocterd CI1O TexHMYecKoTo
npoduist mpodeccCuoHaTLHOTO 00pa30BaHMSL.

OObekT mn3ydeHus: OuoJOruM — >kuBasg npupona. [Ipu3HaKM >KMBBIX OpPraHM3MOB M HX
MHOroo6Opasue. YpoBHEBas OpraHu3alUsl >KUBOW NPUPOAbI U 3BOJIONM. MeTonipl MO3HAHUA
KUBOH mpupoasl. OOmMe 3akOHOMEpHOCTH Ouosioruu. Posnp Ouosorun B (opMUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAPTUHBI MUPA U IPAKTUYECKON AEATEIBHOCTH JIOACH.
3HayeHue OWOJIOTMU TIPU OCBOEHMM Mpodeccuil M CHelUaIbHOCTeH CcpeaHero mnpodeccuo-
HaJIbHOTO 00pa30BaHUsl.

Hemoncmpayuu

buosornuecknue CHUCTEMBI Pa3HOTO YPOBHA: KIIETKA, OPraHWU3M, MOIYJALMSA, 3KOCUCTEMA,
ouocdepa.

IMapcTBa )KUBOU MIPUPOLBI.

1. YYEHUME O KIIETKE

XuMmunueckass opraHuszanus KieTku. Kinerka — ajeMeHTapHas >kKMBasi CHCTEMa U OCHOBHAas
CTPYKTYpHO-(DYHKIIMOHAJIbHAS €JMHULA BCEX KUBBIX OPraHU3MOB. Kpamkas ucmopus uzydenus
KAemKU.

XuMmuyeckasi opraHu3anus KieTku. OpraHndecKue M HEOPraHWYeCKHE BEIECTBA KIETKU U
KHUBBIX OPraHU3MOB. benku, yriaeBosl, TN/l HyKI€HHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
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Crpoenne u QyHKIMH KIeTKU. [IpokapruoTHUecKue U dyKapuOTHYECKUE KIeTKH. Bupycer kak
HekJeTouHas Gopma XKU3HU U UX 3HaueHue. boppba ¢ BupycHbiMu 3aboneBanusmu (CIINI u
ap.) Huromnasma u kierounas MeMOpana. OpraHoubl KICTKH.

OOMeH BemIecTB M TNpPEBpAIICHHWE SHEPrHU B KieTke. [lmacTudyeckuid M 3HEPreTHYECKHi
oOMeH.

Crpoenne u ¢ynkuuu xpomocoMm. JIHK — HocuTens HacnencTBeHHOW WHMOpMAIIHY.
Permukarust JIHK. I'en. ['enernueckuii koa. buocuaTtes Oenka.

KuzaeHHbI 1K KiIeTkH. KieTkm u Mx pa3sHooOpaswe B MHOTOKICTOYHOM OpraHU3ME.
Huppepenyuposra knemox. Kinetounast TeOpust CTpOCHHUS OPTaHU3MOB.

Muro3. lurokunes.

Jemoncmpayuu

Crpoenue u cTpykTypa Oenka.

Crpoenue mosiekyn JIHK u PHK.

Pennmukanus JIHK.

CxeMmbl SHEpreTH4Yeckoro ooOMeHa u onocuHresa Oelnka.

CrpoeHue KIeTOK MPOKapuOT M IYKAPUOT, CTPOEHUE M MHOrooOpasue KJIETOK pacTeHUd U
KUBOTHBIX.

Crpoenue Bupyca.

®dotorpaduu cXem CTPOCHHS XPOMOCOM.

Cxema cTpoeHus reHa.

Murtos3.

Ilpakmuueckue 3anamusn

Habmionenne kieTOK pacTeHUH W JKMBOTHBIX I10J] MHUKPOCKOIIOM Ha TOTOBBIX MHKpO-
rpenaparax, uX OIHUCaHHE.

[IpuroToBsieHHE U ONMMCAHWE MUKPOTIPENAPATOB KIETOK PACTEHHU.

CpaBHEHME CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpPENapaTaM.

2. OPTAHU3M. PASMHOXEHUE U THANBUAYAJIBHOE PA3BUTHE
OPI'AHU3MOB

Pazmuoxkenue opranuzmoB. Opranm3sMm — eauHOE Iejoe. MHOTrooOpasue OpraHu3MOB.
PasMHOXeHHME — BaKkHEWIIee CBOWCTBO JKUBBIX opraHu3moB. IlomoBoe u Oecrmosioe pas-
MHOXeHue. Meito3. O0pa3oBaHue MOJOBBIX KJIETOK U OTUIOJOTBOPEHHE.

NHnuBuayanpbHOE pa3BUTHE OpraHu3Ma. OMOpPHUOHAIBHBIM 3Tam oHToreHe3a. OCHOBHBIC
CTaauy SMOPUOHAIBHOTO pa3BUTHA. Opeanocernes. I[locmaombpuonanvroe pazeumue.

Cx0aCcTBO 3apoblliel MPEACTaBUTENEH Pa3HbIX TPYMII MO3BOHOYHBIX KAK CBUACTEIHCTBO UX
3BOJIIOLIMOHHOTO poACTBa. [IpuunHbI HapylIEHUH B pa3BUTUU OPraHU3MOB.

WNunuBuayanbHOe pa3BuTHE 4enoBeka. PempoaykrtuBHoe 310poBbe. [locnenctBust BiusHUSA
AJIKOT0J15l, HHKOTUHA, HAPKOTUYECKUX BEIIECTB, 3arPSA3HEHHUS CPE/lbl HA Pa3BUTHE YETIOBEKa.

Hemoncmpayuu

MHoroo6pa3ue opraHu3MoB.

OOMeH BelecTB U MPEBpaIICHUE SHEPTUH B KIIETKE.

DOTOCUHTES.

JleneHue KIeTKH.

Muros3.

becrnionoe pasMHOXEHHE OPraHU3MOB.
O06pa3oBaHue MOJOBBIX KJIETOK. Melio3.

Onio10TBOPEHHUE Y PACTEHMUIA.

NunuBuayansHOE pa3BUTHE OPraHU3Ma.

Tunsl TOCTAIMOPHUOHAIEHOTO Pa3BUTHSI JKUBOTHBIX.

HpakmulteCKoe 3anamus
BrlsiBieHHe U onucaHue IMPU3HAKOB CXOJCTBA 3apo;u;1me171 YCJIOBCKA U APYIruX MO3BOHOYHBIX
KaK J0Ka3aTCJIbCTBO UX 3BOJIOIMOHHOTO POACTBA.
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3. OCHOBBI 'EHETHUKH U CEJIEKIIUA

OCHOBBI yu€HUS O HACJIEJICTBEHHOCTH M M3MEHUMBOCTH. ['€HeTMKa — Hayka O 3aKOHO-
MEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHUYNBOCTH OPraHU3MOB. I'. MeHaenp — OCHOBOIOJIOKHUK
reHeTUKH. ['eHeTnueckas TEpMUHOJIOTHS U CUMBOJIMKA.

3aKOHBI TEHETHUKH, YycTaHOBieHHBbIe [. Menaenem. MoHoruOpuaHOE W AUTHOPHIHOE
CKpelllMBaHHEe XPOMOCOMHAas TEOpUsl HACIEICTBEHHOCTU. Bzaumooeticmeue zenos. I'eHeTuka
nona. Cyennennoe ¢ nonom Haciedosanue. 3HaYEHWE T€HETHKU JJIS CENEKIUM U MEIULIUHBL.
HacnencTBenHsie 00J1€3HM Y€IOBEKa, UX MPUYMHBI U PO (QUITAKTHKA.

3aKOHOMEPHOCTU W3MEHUYMBOCTU. HacnencTBeHHas, WM Te€HOTUIIMYECKasl, U3MEHUYMBOCTbD.
ModukanroHHas, Wi HEHACIIEACTBEHHAs], N3MEHYHBOCTh. | eHeTHKa yenoBeka. [ eHeTnka u
MeaunuHa. MartepuaabHble OCHOBBI HACHEACTBEHHOCTM M WM3MEHYMBOCTH. ['eHeTuka u
9BOJIIOLIMOHHAS TeOpHs. [ eHeTnka nomyssnui.

OCHOBBI CEJIEKIIMM PAaCTEHUM, )KMBOTHBIX M MUKPOOPraHU3MOB. ['eHeTHKa — TeopeThyecKkas
OCHOBa cesiekiuKu. OJoMalTHUBaHUE >KUBOTHBIX U BbIPALIUBAaHUE KYJIbTYPHBIX PACTEHUH —
HayajnpHble JdTanbl cenekuuu. Yyenue H. WM. BaBunoBa o wneHTpax MHOrooOpasus u
MIPOUCXOXKACHNUS KYIbTYPHBIX pacTeHHil. OCHOBHBIE METOJIbl CENEKIUH: Tuldpuau3auus u
UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JIOCTH)KEHHS COBPEMEHHOW CEeNeKIUH KYIbTYPHBIX
pacTeHMii, TOMAITHUX KUBOTHBIX U MUKPOOPraHNU3MOB.

buorexHonorus, ee JIOCTHXKEHUS M TMEPCIEKTUBBI PA3BUTHS. Omuueckue acnexmol
HeKomopbvlx — docmudiceHuli ¢  Ouomexunono2uu. Knonupoeanue ocueomuvix  (npodnemvi
KIOHUPOBAHUS 4eN08EeKA).

Jemoncmpayuu

Monoru0OpuaHOe U TUrHOpPUIHOE CKPEIIUBaHHE.
[Tepexpect xpomocom. ClemieHHOe HacIeJ0BaHNE.

Myranum.
IleHTpBsl MHOrOOOpPA3Msl U MPOUCXOAKAECHUS KYJIbTYPHBIX PACTEHUI U JOMAIIHUX KU BOTHBIX.

I'ubpuanzanus. ickyccTBeHHBIN 0TOOD.

HacnenctBeHHble 00s1€3HN YET0BEKA.

BnusiHue ankoronusMa, HApKOMaHUU, KypeHHs Ha HAaCJIEICTBEHHOCTb.
Ilpakmuueckue 3anamus

CocraBneHue NpoCTEeHIINX CXeM MOHOTMOPUIHOTO U AUTMOPUHOTO CKPELMBAHUS.

Pemenue reseTnyeckux 3anay.

Ananu3 (eHOTUIIMYECKOH N3MEHUYNBOCTH.

BbrlsiBiIeHHE MYTareHOB B OKPYKAIOILEH Cpelle U KOCBEHHAs OLIEHKA BO3MOXHOTO UX BIUSHUS
Ha OpraHu3M.

4. TIPOUCXOXIEHUE U PASBUTHUE KU3HU HA 3EMJIE.
IBOJJIIOIMOHHOE YYEHHUE

IIpoucxokaeHne U HayaJIbHbIE 3Tallbl Pa3BUTHUS KU3HU Ha 3eMie. [ UIIoTe3bl MPOUCXOKICHUS
XKU3HU. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS, PAa3BUTHUs U CYLIECTBOBAHMS
KHU3HU Ha 3emie. YCJI0XKHEHHE XMBBIX OPraHU3MOB B IIpoliecce 3BOIOIMU. MHOrooOpasue
YKUBOIO0 MHMpa Ha 3eMJIe U COBPEMEHHAs €r0 OpraHu3alusl.

Hctopust pa3BuUTHA HBOJIONMOHHBIX Haed. 3HaueHue pabot K.JIunnes, XK.b.Jlamapka B
pa3sBUTHM  SBOJIIOLIMOHHBIX HAeH B  Ouonormu. OBojtonuoHHoe YydeHue Y.JlapBuHa.
EcrectBennsiii  oTOOp. POJb 3BOJIOIMOHHOIO y4eHHS B (OPMHUPOBAHUUM COBPEMEHHOU
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPA.

MuxkposBontonuss U MakposBosrouud. Konuenmus Buaa, ero kpurepuu. l[lomymsamus —
CTPYKTYpHasl €IUHHUIAa BUJA U dBOJIONUH. J[BHKylue cuibl 3BoToIMH. CHHTETHYECKas TEOPHs
sBoJifOLMH.  MukposBomonus.  CoBpeMeHHble  TPEACTaBICHHS O  BUA00Opa30BaHHUU
(C.C.Yersepuxos, 1. 1. [lImansrayszen). Makpossostonus. Jloka3aTeabcTBa 3BOJIOLUH.
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Coxpanenue Ouonocuueck020 MH0O2000pasus KAk OCHO8A YCMOU4U8ocmu oOuocgepvi u
npozpeccusnoz2o ee pazeumus. IlpuumHbel BbIMHpaHusi BUIOB. OCHOBHBIE HallpaBJICHUS
IBOJIIOIIMOHHOTO Mporpecca. bruosornyeckuit mporpecc u OMOJIOTUIECKHIA perpecc.

Jemoncmpayuu

Kpurepuu Buga. Ctpykrypa

TOTTYJISIITHH.

AnanTtuBHbIE 0COOEHHOCTH OPraHU3MOB, X OTHOCUTEIILHBIN XapakTep.

DBOJIIOLMOHHOE JIPEBO PACTUTEIBLHOIO MUpPa. DBOJIIOLUOHHOE APEBO JKUBOTHOTO

MUpa.

[IpencraBuTenu peaKUX U HCYE3AIOIINX BUJOB PACTEHUH U )KUBOTHBIX.

Ilpakmuueckue 3anamusn
Omnucanue ocobeii 0JHOTO BUA 0 MOpdosioThueckoMmy Kputeputo. [Ipucnocodienue
OpraHM3MOB K pa3HbIM cpeZlaM 00MTaHUs (BOJIHOM, Ha3eMHO-BO3IyII-HOW, TOYBEHHOM).

AHaM3 ¥ OlleHKa Pa3IMYHBIX THIIOTE3 MTPOUCXOKICHUS JKU3HU.

5. NPOUCXOXJIEHUE YEJIOBEKA

AnTpomniorenes. IBotonus mpuMatoB. COBpEMEHHBIE THIIOTE3bI O TIPOUCXOKICHUN YeI0BEKa.
JlokazaTtenbcTBa pPOACTBA YEJIOBEKAa C MJICKONMUTAOIIMMHU S>KUBOTHBIMHU. OTambl HBOJIOIUN
YeloBeKa.

UYenoBeueckune pacbl. POACTBO M €IWHCTBO TPOUCXOXKICHUS dYenoBeuecknx pac. Kpurtuka
pacuzMma.

emoncmpayuu

UepThl CXO/ICTBA U Pa3INYHs YeJIOBEKA W )KUBOTHBIX. UepThl

CXOJICTBA YelloBeKa U mpuMartoB. [Ipoucxoxnenue

yesioBeKa. YeraoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 1 OleHKa pa3INYHbIX TUIIOTE3 O MIPOUCXOKICHUN YETIOBEKA.

6. OCHOBBbI 9KOJIOI'MA1

OKoJoruss — Hayka O B3aMMOOTHOLICHHMAX OPraHHW3MOB MEXIy COOOH M OKpyXKarolei
cpenoi. Okojorudeckue (aKTOpbl, MX 3HAUYCHHE B MKU3HM OPraHU3MOB. OKOJIOTMYECKUE
cucteMbl. BuioBas U poCTpaHCTBEHHAsA CTPYKTypa dKOCUCTeM. IIuineBbie cBA3M, KPyroBOpPOT
BEIIECTB M IPEBpALICHHE DHHEPrMM B DJKOCHCTEMaxX. MEKBHIOBBIE B3aMMOOTHOILLCHUSA B
9KOCHUCTEME: KOHKYPEHIs, CUMOMO3, XUIIHUYECTBO, MapasuTu3M. [lpuuunsl ycmotyugocmu u
cmenvt  skocucmem. Cykyeccuu. VICKycCTBEHHBIE COOOIIECTBA — arpodKOCHCTEMBI U
ypOOIKOCUCTEMBI.

buocdepa — rmobdansHas sxocucteMa. Yuenue B.M.Bepranckoro o 6uocdepe. Posab KuBBIX
opraHuzMoB B Ouocdepe. buomacca. KpyroBopor BakHEHIIHX OHMOT€HHBIX 3JIEMEHTOB (Ha
puMepe yriiepojia, a3oTa u Jp.) B 6uocdepe.

buocdepa n uenosek. M3menenus B Ouocdepe. IlocnencTsust NesTenbHOCTH 4YEIOBEKAa B
OKpyxarllel cpene. BozneiicTBue npon3BoACTBEHHOM NEATENBHOCTH Ha OKPYXKAIOLIYIO Cpely B
oOmactu cBoedt Oynymiedl mpodeccuu. [7obanvhvie dK0M02UYECKUE NPOOIEMbl U NYMU UX
peuierus.

OKoJIoTHSl KaK TEOPETUYECKass OCHOBA PAaIlMOHAIBHOIO IMPHUPOAOIOJB30BaHUS U OXPaHbI
npuposl. Hoocdepa. [lpaBuina noBeneHus iaroel B OKpyxaroliei mpupoiHoit cpeze. bepexnoe
OTHOIIEHHE K OMOJOrMYecKHMM OObEeKTaM (pacTeHHsIM M KHBOTHBIM U MX COOOIIECTBaM) M UX
OXpaHa.

JleMmoHcTpanuu

Okonorndyeckue (HakTopbl U UX BIMSHUE HA OPraHU3MBI.

MeXBHUOBbIE OTHOIIEHUS: KOHKYPEHIIHSI, CHMOMO03, XUIITHUYECTBO, MapasuTU3M. SIpyCHOCTh

pactuTenbHOro coodbuiectsa. Iumessie enu 1 ceTu B OMOIeH03€e. DKOJIOTHYECKHe

nupamubl. Cxema 3KOCUCTEMBI.
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KpyroBopoT BeliecTB U MPEBPAICHUE SHEPTHH B IKOCUCTEME.
Bbuocdepa.

KpyrosopoT yriepona (azota u jp.) B Ouocepe. Cxema
arpo’KOCHCTEMBI.

Oco60 oxpaHsiemble PUPOAHBIE TeppuTopun Poccuu.

Ilpakmuueckue 3anamusn

Onucanue aHTPONOTCHHBIX M3MEHEHHWH B E€CTECTBEHHBIX NPUPOIHBIX JaHAmadTax CBOEH
MECTHOCTH.

CpaBHHTENBHOE ONKCAHUE OJHOW M3 €CTECTBEHHBIX MPUPOIHBIX CHCTEM (HAmpHUMep, jeca) U
KaKoH-HHOY/b arpO’KOCUCTEMBI (HApUMep, MIICHUYHOTO TTOJIs).

Cocmasnenue cxem nepeoauu 6ewecme u SHep2uU NO Yensam HNUMAaHus 6 NPUPOOHOU
IKocucmeme U 8 azpoyeHose.

Omnwucanue 1 MPaKTUYECKOE CO3JaHNE NCKYCCTBEHHON KOCHUCTEMBI

(mpecHOBOIHBIN akBapuyM). Perienne skonornyeckux 3anad

7. BUOHUKA

buonnka kak ogHO W3 HaAmpaBJeHUN OWOJOTHM W KUOEpHETHKH. PaccMoTpeHne OMOHUKOU
ocobeHHocTelt  Mop(do-(pu3nosOruYecKkoil  OpraHuM3aluyd  JKUBBIX ~ OPraHW3MOB H  HX
WCTIONIb30BAHUS JUISI CO3/IaHUSI COBEPIICHHBIX TEXHUYECKUX CUCTEM W YCTPOMCTB IO aHAJIOTHU C
KUBBIMH CHUCTeMaMU. [Ipunyunsl u npumepsbl UCNONb308AHUSL 8 XO3AUCMBEHHOU OesimelbHOCmU
J00el Moppo-@hyHKYUUOHANbHBIX Yepm Op2aHU3aAYUY PACMEHUL U HCUBOMHDIX.

JleMoHCTparmu

Mojenu ckiiaa4aTo CTPYKTYpPhI, UCIIOJIb3YEMOUM B CTPOUTEILCTBE.

TpyOuarbie CTPYKTYPHI B )KHBOW MPUPOJIC U TEXHHKE.

AdpoIMHAMUYECKHE U THAPOJUHAMUYECKUE YCTPONCTBA B dKUBOU MPUPOJIE U TEXHUKE.

DKCKypCcUH

Mmnozcoobpa3zue 6u0os.

Ce3oHHble (8ecenHue, OCeHHUE) UBMEHEHUS 8 NPUPOOe.

MHozoobpazue copmos KyibmypHbIX pacmeruti U nopood OOMAUHUX HCUBOMHBIX, MEMOObl UX
8b18€0eHUsl (CeleKYUOHHAS CIMAHYUs, NIIeMEeHHAs (hepMa, CelbCKOXO3AUCTBEHHAS 8bICMABKA).

Ecmecmeennvie u uckyccmeenmvie skocucmemvl c0e20 paoHa.

Ipumeprvie memwvl peghepamos (00K1IA008), UHOUBUOYATILHBIX NPOEKN OB

* Knerounas teopus cTpoeHusi Opranu3MoB. VICTOpHs U1 COBPEMEHHOE COCTOSIHUE.

* HacnencrBennas napopmarus U nepeaava €€ U3 MOKOJICHUS B IIOKOJICHHUE.

* JlpamaTudeckue CTpaHUIIbl B UCTOPUM PA3BUTHS T€HETUKH.

* Ycnexu COBpeMEHHOUM TeHETUKH B MEIUIIMHE U 3/IpaBOOXPaHEHUH.

* Hcropus pa3BUTHA 3BOIIOIMUAOHHBIX ek 1o Y. JlapsuHa.

* «Cucrema npupoas» K.JIunHes u ee 3HaueHUE IS pa3BUTHS OMOJIOTHH.

* CoBpeMeHHBIE MPEACTABICHUS O MEXaHNU3MaX U 3aKOHOMEPHOCTAX IBOJIIOIUU.

* CoBpeMeHHBIE NPEACTABICHUS O 3aPOKICHUU KU3HU. PaccMOTpeHHE U OLIEHKA Pa3InYHbIX
TUIIOTE3 IPOUCXOKICHUSA

* CoBpeMeHHBIH 3Tall pa3BUTH yeraoBedecTBa. Yenopeueckue pacbl. OnacHOCTh pacu3Ma.

* BoszeiicTBre 4yenoBeKa Ha MPUPOLY HA PAa3IMYHBIX TAlaX Pa3BUTHS YEIOBEYECKOTO
oO1iecTBa.

* BrnusHME OKpyKaroLIel Cpelibl U €€ 3arpsI3HEHUS Ha Pa3BUTHE OPraHU3MOB.

* BrnusHue xypeHus, ynotpeOieHus alKorois U HApKOTUKOB POAUTEIISIMU Ha SMOPHO-
HaJIbHOE Pa3BUTHE peOCHKA.
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Burtamunsl, pepMeHTBI, TOPMOHBI U X POJIb B Opranu3me. HapyiieHus npu ux He1ocTaTke
1 U30BITKE.

[TpuymrHBI ¥ TPAHUIIBI YCTOHYMBOCTH OMOC(EPHI K BO3ICHCTBHIO IESTEILHOCTH JIOICH.
Bro11eHo3b1 (3KOCUCTEMBI) PA3HOTO YPOBHS M UX COTIOYMHEHHOCTH B III00ATBHOM
IKocUcTeMe — Ouocdepe.

BunoBoe u skosnoruyeckoe pazHooOpasue OMo1eHO3a Kak OCHOBA €r0 YCTOMYHBO



4. TEMATHYECKOE INTAHUPOBAHME YYEBHOM JUCIIUILIVHBI

O0bem y4eOHOM TUCHHUIUIMHBI U BUbI y4eOHOH padoThl o cnenuaJbHocTAM 21.02.18 Oboramenne mose3Hbix nckonaemoix, 08.02.04
Boaocnat:xxenue n BonoorBeaenue, 13.02.11 Texuuueckasi IKCIUIyaTalus U 00CIYKUBAHUE YIEKTPUIECKOT0 U 3JI€KTPOTEXHHYECKOT0
o0opynoBanmus (1o orpacisim), no npogeccun 21.01.10 PeMoHTHHK rOpHOTr0 060pPYy10BAHUA:

Bun yae6HO#I paboThI Oovem
uacos
Oo0s13aTesqibHAS ayIUTOPHAsI ydieOHAasi HATPY3Ka 74
B TOM YHCJIE:
TEOPETHICCKOE 00yUeHNE 60
MIPAKTUYECKHUE 3aHATUS 12
KOHTPOJIbHBIE pa0OTHI
MIPOMEXKYTOYHAs aTTecTanus B GopMme: ougpgepenyuposanmwiii 3auem 2
(1 cemecmp)
13 HUX 9aCOB Ha MPO(ECCHOHATBHO OPUEHTHPOBAHHOE COJICPKAHNE YIeOHOM 10
JTMCIUTUTHHBI
Htoro wacos 74

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEBHOMH JIEATEJbHOCTH CTYJIEHTOB

Conepxanue 00ydeHus

XapakTepucThKa OCHOBHBIX BHJIOB JICITEIBHOCTH CTYACHTOB (Ha YpPOBHE YYEOHBIX
JEHCTBUIA)

Bsenenue

O3zHakoMJIeHHEe ¢ OMOJIOTHYECKMMH CUCTEMaMU Pa3HOTO YPOBHSI: KIETKOM, OpraHu3MOM,
MOMYJISIINeH, SkocucTeMoit, buocdepoit. OnpeneneHue pojau 6UOIOrHH B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KaPTUHBI MUPA U NPAKTUYECKOMN AESITEIBHOCTH JIFOJIEH.
OOyuenne coOII0IEHUIO TPaBUII IOBECHUS B IPUPOJE, OEPEKHOMY OTHOILIEHUIO K
OMOJIOTHYECKUM 00BbEKTaM (PACTEHUSM U KUBOTHBIM U MX COOOIIECTBAM) M UX OXpaHE

YYEHUE O KJIETKE

XuMuyeckas
KJIETKHA

OpraHu3aIus

Ymenune IMPOBOANTE CPABHCHUC XUMHYIECKOH OpraHru3aly XUBBIX 1 HCKUBBIX 00BEKTOB.
HonyquI/Ie MPCACTABJICHHUA O POJIU OPraHMYCCKUX U HCOPraHMYCCKHUX BCIUICCTB B KJIICTKE

Crpoenue u GyHKIHUU KIETKU

N3ydeHue cTpoeHus KIETOK 3yKapuoT, CTPOCHUS 1 MHOT000pa3usl KJIIETOK PACTEHUI U dKUBOTHBIX
C TIOMOIIIbIO MUKPOITIPEnapaToB.

Habntonenue kiaeTok pacTeHH U )KUBOTHBIX 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax,
ux onucanue. [IpuroTosieHue 1 onucaHre MUKpPOIIPENapaToB KJIETOK PACTCHUN.

CpaBHEHHE CTPOCHHUSI KJIETOK PACTEHHI U dKUBOTHBIX IO TOTOBBIM MUKpOIpEnaparam

O0MeH BEIECTB u

MIpEeBpAIEHUE YHEPTUHU B KIIETKE

YMeHHe CTPOUTH CXEMBI PHEPTreTUYECKOro 0OMeHa M OMOoCHHTE3a OerKa.
[Tonydyenue npencTaBiieHHs O MPOCTPAHCTBEHHOU CTpYyKType Oenka, mosnekyn JIHK u PHK

JKU3HEeHHBIN IUKIT KIETKA

O3HaKOMJIEHUE C KJIETOYHOU TEOPUEH CTPOEHHUSI OPraHU3MOB.
YMeHue caMoCTOSITeTbHO CKATh JOKAa3aTeNIbCTBA TOTO, YTO KIIETKA — DIIEMEHTapHas KUBast
CHCTEMa U OCHOBHAsl CTPYKTYpPHO-(YHKIIMOHAIbHAs €JMHHIIA BCEX JKUBBIX OPTaHU3MOB

OPI'AHUM3M. PASMHOXEHUE U MHINBUY AJIbHOE PASBUTHUE OPI"”AHM3MOB

Pasmuoskenue OpraHnu3mMoB

OBJ'Ia,Z[eHI/Ie 3HaHUSAMHU O PA3MHOXKCHHUHU KaK O Ba)KHEHIIIEM CBOMCTBE JKMBBIX OpPraHu3smMoB. VmMmenue
CaMOCTOATCIBbHO HAXOIUTH OTJIIMYMA MUTO3a OT Meﬁosa, OIIpCACIIsAA 9BOJIFIOIIUOHHYIO POJIb 9TUX
BUJ0B ACIICHUSA KIICTKH

I/IHI[I/IBI/II[yaJ'II)HOG pa3BUTHUE O3HaKOMJICHHE C OCHOBHBIMU CTaauAMHK OHTOI'CHE3a Ha IMPUMEPE pa3sBUTUA ITIO3BOHOYHBIX
OopraHnusma JKUBOTHBIX. YMEHHE XapaKTEpru30BaTh CTaauu HOCT3M6pI/IOHaJ'IBHOFO Pa3BUTHUA Ha IPUMEPE
genoBeka. O3HaAaKOMIICHHE C MpuiruHaMun HapymeHI/Iﬁ B Pa3BUTHUH OPTraHU3MOB. Pa3zBurne YMECHUA
IIpaBUJIbHO (bOpMPIpOBaTI) J0Ka3aTCJIbHYIO 68.3y OBOJIFIOIIMOHHOTI'O PAa3BUTHUA JKUBOTHOI'O MHpPaA
I/IH,Z[I/IBI/II[yaJ'ILHOG Pa3BUTHEC BrisBienue u onucanue IMIPHU3HAKOB CXOZICTBA SapO,Z[LIHlefI YCJIOBCKA U APYIrUX IMO3BOHOYHBIX KAK
YCJIIOBCKA JA0Ka3aTCJIbCTBA UX 3BOJIIOOUOHHOI'O poACTBA.

HonyquI/Ie IpeaACTaBJICHUA O IMOCICACTBUAX BJIIMAHUA AJIKOTI'OJIsI, HUKOTHHA, HAPKOTHYCCKUX
BCIICCTB, 3arpsA3HCHUs CPCJbl HA PA3BUTHC U PCIIPOAYKTHUBHOC 3I0POBLC YCJIOBCKA

Copepxanue 00ydeHus

XapakTepucTUKa OCHOBHBIX BHJOB JICATEIBHOCTH CTYACHTOB (HAa YpOBHE Y4EOHBIX
JIEHCTBHIA)

OCHOBbI 'EHETHUKU 1 CEJIEKIITUN

3aKOHOMepHOCTI/I
HU3MCHYUBOCTH

O3HaKOMJICHHE C HaCJICJICTBEHHOM 1 HeHaCHeHCTBeHHOﬁ M3MEHYUBOCTLIO U €€ OMOJIOTHYECKOH
POJIBIO B 3BOJIIOIMHU JKHUBOI'O MHUpaA.

HonyquI/Ie MMpEACTaBJICHUSA O CBA3U I'CHCTUKU U MECAUIIUHBI. O3HaKOMIICHHE C HaCJICACTBCHHBIMU
00JIe3HIMU YCJIOBCKA, UX NPpUINHAMU U HpOCI)I/IJ'IaKTI/IKOI\/’I. I/I3yquI/Ie BJIMAHHA aJIKOT'OJIM3Ma,
HapKOMaHWH, KypCHUS HA HACIICACTBCHHOCTb HAa BUACOMATCPHUAJIC. Ananuz (bCHOTHHH‘IGCKOfI
W3MEHYMBOCTH. BhIsBICHUE MYTarcHoB B Oprmanmeﬁ CpeAc U KOCBCHHAA OLICHKAa BO3MOKHOT'O
UX BJIMSAHHA HA OPraHU3M

OcHOBEHI CCIICKIIUHN paCTeHHﬁ,
JKUBOTHBIX U MUKPOOPTAaHNU3MOB

HonyquI/Ie MPpEACTaBJIICHUA O TCHETUKE KaK O TeOpeTHqCCKOﬁ OCHOBC€ CCJICKIIHNH.

PazBurue MCTAIIPEAMETHBIX YMeHI/Iﬁ B IIPOLIECCEC HAXOKACHUA Ha KapTC HCHTPOB MHOFOO6pa3I/I$I u
IMPOUCXOKACHU KYJIbTYPHBIX paCTeHI/Iﬁ " JOMAIIHUX KUBOTHBIX, OTKPBITBIX H. 1. BaBunoBbIM.
I/I3yquI/Ie MCTOA0B FI/I6pI/II[I/I3aLII/II/I " UCKYCCTBCHHOTO 0T6opa. YMmeHue p836I/IpaTLC${ B OTHYCCKHX
ACIICKTaX HCKOTOPBIX JOCTIDKSHUH B OHMOTEXHOJIOTHU: KIIOHUPOBAHWUH KUBOTHBIX U HpO6HCMaX
KIIOHUPOBAaHUA YCJIIOBCKA. O3HaKOMIIEHHE C OCHOBHBIMU JOCTHXKCHHUAMUA COBpCMCHHOﬁ CCIICKIIMH
KYJIbTYPHBIX paCTeHHﬁ, JOMAITHUX KMUBOTHBIX U MUKPOOPTaHN3MOB

I[TPONCXOXJIEHNE 1 PASBUTHUE )XU3HU HA 3EMJIE. S5BOJIIOHMOHHOE YUEHUE

| HpOI/ICXO)KI[CHI/Ie u

Ha‘{aJ'IBHBIC|AHaJ'II/I3 1 OLCHKA PA3JIMYHBIX 'MIIOTE3 MIPOUCXOKIACHHU A JKU3HU.




OTallbl Pa3BUTHUA )KU3HU HA 3emiie

[Tonyuenue npeacTaBieHus 00 YCI0KHEHUH KUBBIX OPTAaHU3MOB Ha 3eMJIe B TIPOIIECCE IBOJTFOIIHH.
YMeHue 3KCepuMEHTAIBHBIM TYTEM BBISIBJIATH aallTUBHBIE 0COOCHHOCTH OPraHU3MOB, HX
OTHOCHUTENBHBIN XapakTep. O3HAKOMIICHUE C HEKOTOPBIMH MPEICTABUTEISIMU PEAKUX U
MCYE3aI0NINX BUJOB PACTCHUN U )KUBOTHBIX. [IpoBeieHre onrcanus 0co0eit 0JHOrO BUIA 110
MOP(OTIOTUIECKOMY KPUTEPHIO TIPU BHITIOTHEHHUH JTa00paTOpHOU paOboThl. BeIsBICHHE UepT
MPUCTIOCOOIEHHOCTH OPraHU3MOB K Pa3HbIM cpefiaM 00uTaHus (BOIHOM, HA3eMHO-BO3IYIIIHOM,
IIOYBEHHOMN)

Hcropus  paszButus N3yuenue Haciaenus 4eI0BEeYECTBA HA IPUMEPE 3HAKOMCTBA C UICTOPUEH Pa3BUTHS SBOJIIOLIMOHHBIX

SBOJIFOLIUOHHBIX uneit K. JIunnes, XK. b. Jlamapka Y. Jlapuna. OuieHuBaHu€ poJiy 3BOJIIOLIMOHHOTO YYEHUS B

unen (hopMHpOBaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHpa. Pa3BuTHe criocoOHOCTH SICHO
Y TOYHO U3JIaraTh CBOM MBICIIH, JIOTUYECKU OOOCHOBBIBATh CBOIO TOUKY 3pEHHS, BOCIPUHUMATh U
aHAJIM3MPOBATh MHEHUsI COOECEHUKOB, IPU3HABAs [TPABO IPYroro 4ejJoBeKa Ha MHOE MHEHUE

MukposBontonus O3HakoMIIeHHE ¢ KOHLIENIHEH BU/Ia, €€ KPUTEPHSIMU, II0OA00P IPUMEPOB TOTO, YTO MOIYIISIIHS —

1 MaKpO3BOJIIOLUA

CTPYKTYpHas €IUHULA BUJA U DBOJIFOLIUU.

O3HakoMIIeHHE ¢ ABHKYIIUMUCS CUJIAMH 9BOJIIOLMU U €€ J0Ka3aTeIbCTBAMMU.

YcBoeHue TOI'0, YTO OCHOBHBIMHU HAIIPABJICHUAMMU 3BOJIIOIUOHHOIO ITPOTrpecca ABIAIOTCA
OMOJIOTMYECKUI ITporpecc U OUOJIOTMYECKUI perpecc.

Coneprxanue 00ydeHHS

XapakTepuCTHUKa OCHOBHBIX BHUIOB JEATEIBHOCTH CTYACHTOB (Ha YpOBHE YYeOHBIX
JeNCTBHI)

YMeHue oTcTanuBaTh MHEHHE, O COXpaHEHUU OMOJIOTUYECKOTO MHOTO00Opa3Hs Kak OCHOBE
YCTOMUUBOCTU OMOC(hEPHI U MPOTPECCUBHOTO €€ Pa3BUTHS. Y MEHHUE BBISIBIISTH TPUUUHBI
BBIMHUPAHUS BUJIOB

[NPONCXOXJIEHNE YEJIOBEKA

AHTpoOnoreses

AHanu3 1 OLEeHKa pa3INYHbIX TUIIOTE3 O IPOUCXOKIEHUHN YEJIOBEKa.
Pa3BuTne ymeHus cTpouTh JOKa3aTeNbHYIO 0a3y IO CPaBHUTEIBHON XapaKTEPUCTHUKE YeIOBeKa U
IIPUMATOB, JOKa3bIBasl UX POJCTBO. BBISBICHNE 3TANIOB 3BOJIIOLMY YEIOBEKA

UYenoseueckue packl

Ymenune JAOKa3bIBATh PABCHCTBO YCJIOBCUYCCKUX paC Ha OCHOBAHUHU UX POJCTBA U CIUHCTBA
ITPOUCXOKIACHUSA. PaszButne TOJICPAHTHOCTHU, KPUTHKA paCru3Ma BO BCECX €0 MPOABIICHUAX

OCHOBbBI 5KOJIOT' N

Okoylorusi —  Hayka O
B3aMMOOTHOIICHUAX OpraHnu3MoB
MEXIy CO0OM U OKpyXaromen
cpenoi

N3ydenue sxonornueckux GakTopoB U X BIUSHUS HA OPTraHU3MBI.

3HAKOMCTBO C IKOJIOTUYECKUMH CUCTEMAaMH, UX BUAOBOU U IMTPOCTPAHCTBEHHON CTPYKTYpaMH.
YMeHnue o0bSICHATh MPUYUHBI YCTOWYUBOCTH U CMEHBI SKOCUCTEM. O3HaKOMJIEHHE C
MEKBUIOBBIMHU B3aUMOOTHOIIICHUAMHN B O9KOCUCTEMCE: KOHKypeHHI/IeI\/’I, CI/IM6H030M, XUITHUYECTBOM,
Mapa3suTU3MOM.

YMeHne CTpOUTH SIPYCHOCTh PACTUTEIHHOTO COOOIIECTBA, MUIIEBHIC IIENH U CETH B OMOIIEHO3e, a
TaKXKe PKOJIOTUICCKUE TTHPAMHU/IBL.

3HaHUE OTIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpo3KOCHCTEMBI U
ypOoskocucTembl. Onucanne aHTPONIOTEHHBIX N3MEHEHHI B €CTECTBEHHBIX TPUPOIHBIX
nanmmadTax cBoel MectHOCTH. CpaBHUTEIHHOE ONMCAHUE OJHOM U3 €CTECTBEHHBIX MTPHPOIHBIX
cucteM (Harpumep, jJeca) U KakoW-HUOYIb arpo-3KOCUCTEMbI (HAITpUMep, MIIIEHUIHOTO TOJIs).
CocraBneHne CXeM Tepeavyr BEIIeCTB ¥ SHEPTHH 110 TISTISIM MUTaHUS B TIPUPOJTHON SKOCUCTEME U
arporeHo3e

buocpepa —  rmoGanpHas

OKOCUCTEMaA

Oznakomienue ¢ yueanem B. U. Bepranackoro o 6nocdepe kak o rio0aibHOM SKOCHCTEME.
Hanname npencraBieHus o cxeMe 3KOCUCTEMBI Ha puMepe ouocdepsl, KpyroBOpOTE BEIIECTB U
MpeBpaIeHUN YHEPTUU B Onocdepe.

YMeHne J0Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHoc(hepe Ha KOHKPETHBIX pUMepax

buocdepa u yenosek

Haxosxnenue cBsizu U3MEHEeHUs1 B Onocdepe ¢ MOCIeCTBUSIMH JESITEIbHOCTH YEJIOBEKA B
OKpYyIKarole cpeie. YMEHHUE OnpeelisiTh BO3ICHCTBHAE TIPOU3BOICTBEHHOM JIEITEILHOCTH Ha
OKPYXKAIOIIYIO CpeAy B 001acTH CBOCH OymyIieit mpodeccum.

O3HakoMIIEHHE C TII00aTBHBIMH SKOJIOTUISCKUMU MPOOJIeMaMy M YMEHUE OIPEIEIISATh IyTH UX
pemenusi. OnUcaHue U MPaKTUYECKOE CO3/JaHNE UCKYCCTBEHHOM SKOCHCTEMBI (IIPECHOBOTHOTO
aKkBapuyma). PerieHre SK0JIOTHYeCKUX 3a/1a4.

JIeMOHCTpHpPOBaHKUE YMECHHUS TOCTAHOBKH 1IEJIeH JIeATEIbHOCTH, IUNITAHMPOBAHUS COOCTBEHHOM
NS TeITbHOCTH ISl IOCTHIKEHHSI TOCTABJICHHBIX 1IEJIeH, IPEABHUICHHS BO3-
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5. YCJIOBHUS PEAJIM3AIIAY YYEFHOU JUCHUTLIAHBI

OcBoenue mporpaMmbl y4eOHOH aucuumuMHbl  «buosorus» mnpexamoiaraeT Haludue B
npodeccrnoHaIbHOM 00pa3oBaTeIbHON OpraHu3auu kabunera buonoruu.
B coctaB yueOHO-METOIMYECKOTO U MaTEPUAIBHO-TEXHUYECKOTO OCHAIEHUS KaOuHeTa OHOJIOrHU
BXO/JIAT:
* MHOTO()YHKIMOHAJIBHBIA KOMIUIEKC ITPETIOIaBaTells;
* HaTypaJbHbIE OOBEKTHI, MOJEIH, IPUOOPHI M HAOOPHI ISl TIOCTAHOBKH JIEMOHCTPAIIMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;
* IeYaTHbIE U SKPaHHO-3BYKOBbIE CPEACTBA 00YUEHNUS;
* CpEICTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI;
* IEpEeYHU OCHOBHOMW U JOMOJIHUTEIbHON YueOHOH TuTepaTyphl;
* BCIIOMOTaTeJIbHOE 000PYAOBaHUE U MHCTPYKIUH;
* JIMHAMHMYECKHE TOCOOMs, WILTIOCTPUpYIOLIME OWOJIOrMYeCKUe MPOLECChl, MOJENU, MYJISKA U
MUKpOTpenapaTbl OM0JIOTHYECKUX 0OBEKTOB U Jp.);

B Oubnuoteunblii ¢GoHA BXOIAT Yy4eOHUKHM U ydeOHO-MeTonudeckue KomIuiekTol (YMK),
PEKOMEH/IOBaHHBIE WJIM JOMYIICHHBIC JUIS HCIOJB30BaHUS B MPOGECcCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHU3aIUAX, PEAUTH3YIOMINX 00pa30BaTEIbHYIO MTPOTpaMMy CPEIHETO 00IIero oopa3oBaHus B Ipeaenax
ocsoenust OITOII CITO na 6a3e oCHOBHOTO OOIIEro 0Opa3oBaHMs.

bubnuoTteunsiii GoHI MOXET OBITH JOMOJHEH OHMOJIOTHYECKON SHIUKIONEIUEH, CIIPaBOYHUKAMU,
KHUTaMH JIJIs1 YTCHUS TI0 OMOJIOTHH.

B npouiecce ocBoeHus nporpamMMmbl yd4eOHON AMCHUIIINHBI «BHOIOTHSA» CTYIEHTHI JOJKHBI UMETh
BO3MOXHOCTh JIOCTYIa K 3JIEKTPOHHBIM Y4EOHBIM MaTepHajiaM Mo OWOJIOTHH, UMEIOLIUMCS B CBOOOTHOM
noctyne B cetd IHTepHeT (3JIeKTPOHHBIM KHHUTaM, TpaKTUKyMaM, TectaMm, Matepuanam EI'D u np.).

JIUTEPATYPA

benses JILK., Joimwmuy I'M., Ky3ueyosa JI.H. u op. buonorus (6a3oBsiii ypoBeHs). 10 xkmacc. — M.,
2014.

Honyesa A.FO. buonorus. Beck mKoibHBINA Kypc B cXxeMax U Tadymmax. — M., 2014.

Jlhyxamxun A.C., Pyuun A.b., Cunaesa T.b. u Op. buonorus ¢ OCHOBaMH SKOJIOTUU: YUYECOHHUK IJI CTY/I.
YUpEeXKACHHUH BhICII. 00pazoBaHus. — M., 2014.

Mamonmos C.I'., 3axapoeé B.b., Koznoeéa T.A. buonorus: y4eOHUK s CTYHA. YYPEKIACHHUH BBICIII.
oOpasoBanus (bakaaBpuar). — M., 2014.
Huxumunckas T.B. buonorus: KapMaHHBIN CIIPABOYHHUK. — M., 2015.



Y4eOHO-TeMaTHYeCKOe IVIAHUPOBAHUE TUCHUIIMHBI «bHoorns» no cnennanabHoctu 21.02.18 OGoramenue moje3HbIx
uckonaemsix, 08.02.04 Bogocnat:xxenue u Bonoorseaenne, 13.02.11 Texnuueckasi IKCIIyaTanus U 00CAyKUBAHUE JJIEKTPUIECKOT0 U
3JIEKTPOTEXHHYeCKOro odopyaosanus (mo orpacisim); no npogeccun 21.01.10 PeMoHTHHK ropHOro 000pya10BaHus:

HaumenoBa Conepma}me yqeﬁﬂoro MarTepuaJa, naﬁopaTopHLle paﬁoTbI U NMPAKTHYIECCKUEC 3aHATHUH, CAMOCTOATC/IbHAA paGOTa Oo0be YPOBe

HHe o0yuawiuxcs (CTyAeHTOB), KypcoBasi padota (IPoeKT) (eciu npedycmompenvl) M Hb

paszeioB 4aco | YCBOEH

WM TeM B ust
I cemecTp

Tema 1.1 1.00bexkT u3ydyeHus OuMONOrMM — 3KMBasg Mpupoaa. [Ipu3Haku KUBBIX OPraHW3MOB U HX MHOrooOpasue. YpoBHeBas 2 2
OpraHu3aIus >KUBON MPUPOJIbI U HBOJIIOLIHUS.

Tewma 1.2 2.Ydenue o xierke. KiierouHasi Teopusi CTpOSHHSI OPraHU3MOB. 2 2

Tema 1.3 3.0prannuecKkie U HEOPraHMIECKIE BENIeCTBA KIETKH U )KUBBIX OPraHM3MOB. 2 2

Tema 1.4 4.benku, yriaeBo/ibl, JUIUIbI, HYKICUHOBBIE KUCIOTHI U UX POJIb B KIIETKE. 2 2

Tema 1.5 5.Ctpoenue U GyHKIMH KIeTKH. [IpokaproTHUecKne U 5YKapHOTHYECKUE KIETKU 2 2
6.1lpakTnueckasi pad6ora Ne 1 HaOmioneHue KJIETOK pacTeHHWH W JKMBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX MHKPO- 2 2

npernaparax, uxX OMUCaHHUE.

7.JIpakTnuyeckasi padora Ne 2 CpaBHEHHE CTPOCHHSI KJIETOK PACTCHHI M )KUBOTHBIX 110 TOTOBBIM MHKPOTIPEIIapaTaM. 2 2
Tema 1.6 8.Bupychl kak HekiIeTouHas GpopMa )KU3HU U UX 3HAUCHUE. 2 2
Tema 1.7 9.00MeH BelecTB ¥ MpeBpalieHrne YHEPTruu B KieTke. [lnactuaeckuii u sHEpreTHIecKuii 0OMeH. 2 2
Tema 2.1 2 2
10.0Opranusm — equHoe 11e10e. Pa3MHOKeHHe opraHn3MoB. MHIMBHIyalbHOE Pa3BUTHE OPTaHU3MA.
Tema 2.2 2 2
11.MlanuBuIyanbHOE pa3BUTHE OpraHM3Ma. OMOPHUOHAIBHBIA dTanm oOHTOreHe3a. OCHOBHBIC CTaauM AMOPHOHAIBLHOTO
pa3BUTHSL.
2 2
Tema 2.3 12.MlunuBuIyanbHOE pa3BUTHE 4YellOBeKa. PenpojyKTHBHOE 310poBbe. llOCIeNncTBHS BIMSHHS QJIKOTOJSI, HHKOTHHA,
HapKOTHUYECKUX BEIICCTB
Tema 3.1. 2 2
13.OcHOBBI y4eHHsI O HACIEACTBEHHOCTH Y U3MEHUYUBOCTH.
Tema 3.2 2 2

14.3aK0HBI TCHETUKH. HacnencTteeHHbIe 0oJIe3HH YCJIOBCKA, UX MMPUYUHBI U HpO(I)I/IJ'IaKTI/IKa. MOHOFI/I6pI/II[HOe 151 Z[I/II"I/I6pI/I,[[HOG
CKpCIIMBAHUC XpOMOCOMHa}I TCOpHA HACICACTBCHHOCTH.

15.Mpakruyeckast padora Ne 3. CocTaBieHHE MPOCTEUIINX CXeM MOHOTHOPHIHOTO W AUTHOPUIHOTO CKpeniuBanus. Pemenue 2 2
T€HETUYECKUX 3a/1a4




Tema 3.3 16.I'eneruka nona. CrenyieHHOE ¢ MOJIOM HaclieI0BaHue. 3HAaYeHUE T'eHETUKHU ISl CETICKIIMH U METUIIUHBI 2 2
Tema 3.4 17.3axonomepHocTy u3MeHUnBoCcTH. HacnencTBenHast, Wi reHOTUITHYECKasi, K3MEHUYUBOCTb. 2 2
Tema 3.5 18. MoaudukarmonHas, WM HEHACIICCTBCHHASI, U3MCHUHUBOCTb. 2 2
Tewma 3.6 19.I'eneTnka yenoBeka. | eHeTHKA ¥ MEUITHHA. 2 2
Tema 3.7 20.OCHOBBI CENEKINH PaCTEHU, )KHBOTHBIX U MUKpooprann3mMoB. Yuenue H. 1. BaBuiosa. 2 2
Tema 3.8 21.OCHOBHBIE METO/IbI CEJICKIIMH: THOPUAN3ALINS K HCKYCCTBEHHBIN O0TOOP, TOCTHKECHHUSI. 2 2
Tema 4.1 2 2
22 .ITpoucxoxkIeHNEe U HadaIbHBIC ITAIBl PA3BUTHS KU3HU HA 3emite. [ MImoTe3bl MPOUCXOKICHHSI )KU3HU.
2 2
Tema 4.2 23.VYc10KHEHUE )KUBBIX OPraHU3MOB B IIPOIIECCE 3BOJIIONUH. MHOrooOpasue )K1UBOro Mupa Ha 3emie.
Tema 4.3 2 2
24.9BomormonHoe yuenue Y.JlapsuHa. EctecTBeHHBII 0TOOD.
25.MuUKpOIBOITIONINS ¥ MAKPOIBOJTOIUS. KoHIenus Buaa, ero KpUTepHH. 2 2
Tema 4.4
26.ITpakTHyeckast padora Ne 4 BrisiBiieHue u onMcaHue MPU3HAKOB CXOJICTBA 3apO/IbIIICH YeloBeKa U APYrUX MO3BOHOYHBIX 2 2
KaK JJOKa3aTeJIbCTBO MX SBOJIOIIMOHHOTO POJICTBA.
Tema 4.5 27 Ilonynsiuust — CTPpYKTYpHAs €AMHUIIA BUA ¥ BOJIIOIMH. J[BYDKYIIME CHIIBI DBOJIIOITHH. 2 2
Tema 4.6 28.CunTeTndeckast Teopusi dBoJironn. MukposBororys. COBpeMEHHBIC TTPEACTABJICHHS O BHI000pa30BaHIHT 2 2
Tema 5.1 29.AHTpomniorenes. DBoOIUs TpuMaToB. COBPEMEHHBIE TUIIOTE3bI O MPOUCXOKICHUH YEIOBEKA. 2 2
30.IIpakTuyeckasi padora Ne 5. AHaIu3 U OIIEHKA PA3IUYHBIX THIOTE3 MPOUCXOKICHUS KU3HHA U YeJTOBEKA 2 2
Tema 6.1 31.0Oxonorus. [TunieBsie CBs3HM, KPYrOBOPOT BEIIIECTB M MPEBPAIEHUE YHEPTHUU B IKOCUCTEMAaxX 2 2
Tema 6.2 32.MexBUI0BEIE B3aMMOOTHOIIIEHUS B DKOCUCTEME 2 2
33.buocdepa — rinodanpHas skocucrema. Yuenue B.M.Bepnanckoro o 6uocdepe. 2 2
Tewma 6.3
Tewma 6.4 34.9Kon0rus Kak TEOpeTUUecKasi OCHOBA PAIlMOHATBHOTO MPUPOIOTIONB30BAaHUS M OXpaHbl mpupoasl. Hoocdepa. 2 2
35.1IpakTuyeckas padora Ne 6. OnucaHue aHTPONMOTEHHBIX M3MEHEHHUH B €CTECTBEHHBIX NPUPOIHBIX JaHAmadTax CBOEH 2 2
MECTHOCTH.
Tema 6.5 36.brnoHMKa KaK OJIHO M3 HaIllpaBJICHUN OMOJIOTUH U KHOCPHETUKH. 2 2
JAudpepeHiupoBaHHbIN 324€T ¢ OLEHKOI 2
74
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5. JIucT M3MEeHEeHU U TOMOJTHeHUI

I[OHOJIHeHI/Iﬂ U UBMCHCHHUS K paﬁoqeﬁ nporpaMme JUCHUIIJIMHBI HA y‘leﬁlﬂ)lﬁ roxa

JlononHeHus U U3MeHeHus K pabouel mporpamme Ha y4E€OHBIN TOJ 10 IUCLHUIUINHE

B pabGouyro mporpamMMmy BHECEHBI CIIEAYIONINE N3MEHEHUS:

JlomosHeHUs 1 U3MEHEHUs B paboueit mporpamMme o0cykeHbl Ha 3aceqanuu [IMK

« » 20 r. (mpotokoi Ne ).

Mpeacepatens LMK / /
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