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1. IHOACHUTEJIbHAS 3AITMCKA PABOYEM ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI buoJsorus

1.1. OGnacTp NMpUMEHEHHUsI MPOTrPaMMBI: peallu3anus CPEAHEro OO0IIero oOpa3oBaHUs B
npeaenax [IIICC3 mo cnenuansuoct 13.02.11 « Texnuueckas sxcniyamayusi u 00CAyiHcUBAHUE
INEKMPULECKO20 U DNIEKMPOMEXAHULECKO20 000py0068aHus (no ompacisim)y, B COOTBETCTBUU C
npuMepHoil mnporpammor buosorusi, ¢ ydeToM mexnuueckozo TpodUIs TOTYyYAEMOIO
po(hecCHOHATLHOTO 00pa30BaHUsI.

Pabouas mnporpamma oO0mieoOpazoBaTenbHOH yueOHONW  JUCHMILTUHBL  «buonorus»
npeaHasHaueHa i usydeHus Owonormu B [I®  OI'BIIOY «TIIT», peanusyromen
00pa3oBaTeNbHYI0 MPOrpaMMy CpeAHEro oOuiero oopazoBaHus B Mpejeaax 0OCBOSHUS OCHOBHOM
npodeccuonansHoil o6pazoBarensHOi mporpamMmbel CITIO (OITIOIT CIIO) Ha 6a3e OCHOBHOTO
oOuiero oOpa3oBaHMsI MPU MOATOTOBKE CIELUATMCTOB CPEIHEro 3BeHA IO CHEIHAIBHOCTIM
13.02.11  «Texnuueckass  sKkcniyamayus U OOCAYHCUBAHUE — IIEKMPUYECKO20 U
INeKMPOMEXAHUYECKO20 000PY008aHUs (HO OMPACTAM)».

Pabouass mporpamma pa3paboraHa Ha ocHoBe TpeboBaHuit ®I'OC cpenHero o01ero
o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U pe3yjbTaTaM OCBOEHUS y4eOHOI
TVCIUTUTMHBL «BHONOTHs», B COOTBETCTBUHM ¢ PeKOMEHIAIMSIMH MO OpraHU3alUy MOTYYCHHS
cpenHero obmero oOpa3oBaHHs B IMpeleiax OCBOSHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsI C y4E€TOM Tpe-
OoBaHuii (enepambHBIX TOCYJAPCTBEHHBIX 00pa30BaTEeNIbHBIX CTaHAAPTOB M IOJIy4aeMOi
npodeccud WM CHEIHUAIbHOCTH CPEeIHEr0 NPO(ECcCHOHATBHOTO 00pa3oBaHHus (ITUCHMO
JlenaprameHTa rocyJapCTBEHHON MNOJUTHKU B cdepe MOoAroToBKH padouux kaapoB u JI1O
MunoOpuayku Poccun ot 17.03.2015 Ne06-259).

Copepxanne paboyeil mporpammbl «bHOIIOTHS» HAIPABIECHO HA TOCTHKEHUE CIIEAYIOIINX
Leei:

- noy4yeHue GyHAaMeHTaIbHBIX 3HaHUM 0 Ononornueckux cucremax (Knerka, Opranusm,
[Monmynsimus, Bun, Dxocucrema); UCTOPUM pa3BUTUS COBPEMEHHBIX NPEACTaBICHUM O >KMBOU
MPUPOJIC, BBIIAIOIIUXCSI OTKPBITHIX B OMOJOTMYECKOl Hayke; poiu OWOJIOTMYECKON HAyKH B
(GOpMHpPOBaHUN COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHpA; METOJax HAyYHOTO
MO3HAHMS;

- OBJAJ€HHE YMEHHSMHU JIOTHYECKH MBICINTh, OOOCHOBBIBATH MECTO W POJb OHOIIO-
TUYECKHUX 3HAHUM B MPAKTUYECKOU JAEATETbHOCTHU JOJEH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHUH;
OTIPENIeNATh KHUBBIE OOBEKTHI B MPUPOJIE; TIPOBOJUTH HAOIIOACHHUS 32 IKOCUCTEMaMHU C IEJIhI0 X
OMHMCAHUA W BBISABICHUS €CTECTBEHHBIX U AHTPONOTCHHBIX W3MEHEHUH; HaXOAUTh U
aAHAIM3UPOBATh HHPOPMAIIUIO O KUBBIX O0BEKTAX;

- pa3BHUTHE TMO3HABATENIBHBIX WHTEPECOB, MHTEJUICKTYalIbHBIX M TBOPUYECKUX CIIOCO0-
HOCTEH O0OydJarommxcsi B TMpolecce M3yYeHHs OHOJOTMYECKHX SIBJICHUH; BBIAAIOIIUXCS
JOCTIDKEHUH  OMOJIOTMHM, BOLIENIIMX B  OOIICYENIOBEUECKYIO KYJBTYPY; CIOXKHBIX H
MPOTUBOPCUYMBBIX TyTEH PAa3BUTHS COBPEMCHHBIX HAYYHBIX B3TJIAZOB, WICH, TEOpHH,
KOHIIETIIIMH, TUIOTe3 (O CYIIHOCTH U TPOUCXOXKIEHUH >KM3HM, 4YeJIOBEKa) B XoJe paldoThl ¢
pa3IMYHBIME HCTOYHUKAMH WH()OPMAIINN;

- BOCHHUTaHUE YOSKJEHHOCTH B HEOOXOIMMOCTH MO3HAHUS KUBOW MPUPOIBI, HEOOXOIU-
MOCTH PaIMOHAIFHOTO TPUPOJIOTIONB30BaHuUs, OEPEKHOTO OTHOIIEHHS K IPUPOIHBIM pecypcam
U OKpy’Xarolle cpene, COOCTBEHHOMY 37I0POBbIO; YBA)KEHHS K MHEHHUIO OIMOHEHTa IpHU
00CYX)ICHUU OMOJOTUYECKHUX TTPOOIIEM;

- HCIIOJIb30BaHHE MPUOOPETEHHBIX OMOJIOTMYECKHX 3HAHWNW M YMEHUH B MOBCEJHEBHOMN
KM3HH JUTSI OLEHKHU TIOCIECTBHIA CBOEH NEATENHHOCTH (M JEATEIFHOCTH APYTHX JIOIEH) Mo
OTHOILEHHUIO K OKpPY)KaIoILe cpele, 3J0pOBbI0 JPYTuX JIOed MU COOCTBEHHOMY 3I0POBBIO;
000CHOBaHUE U COONTIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE TIEPBOI MTOMOIIHU MIPH
TpaBMax, COOJIIO/ICHHIE MTPABUJII IOBEICHUS B IPHPOJIE.

PabGouass mporpamma  ob6mieoOpa3oBarenbHON — ydeOHON mucHMIUIMHBI  «buomorusy
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BKJIIOUaeT B ce0s cojaepkaHHe ydeOHOro MmarepHalia, MOCIelI0BaTeIbHOCTh €ro HM3yueHus,
pacmpesieieHue y4eOHBIX 4YacoB, TEMAaTHKy pedeparoB (HOKIAAO0B), BUABI CAMOCTOSITEIBHBIX
paboT, yuuThIBas cHenuuKy OporpaMM MOJITOTOBKM CHEIHMAIMCTOB CPEAHEro 3BEHA IO
creuuanbHOCTIM 13.02.11 «Texnuueckas skcniyamayus u 0OCIYHCUBAHUE DNIEKMPULECKO20 U
NeKMPOMEXAHUHLECKO2O 000py0osanus (mo  ompacnam)y. PabGouass  mporpamma
001eo0pa3oBaTeIbHOM  yueOHOM TUCIMIUIMHBI «BHOJOTHS» MOXKET MCIOJIBb30BaThCs IPYTHUMHU
npodecCuoHaNbHBIMU 00pa30BaTEIbHBIMU OPraHU3ALUAMU, PEATU3YIOUMMHI 00pa30BaTeIbHYIO
nporpaMMmy cpenHero obmero oOpazoBanus B mnpexaenax ocoenus OIIOII CIIO na 6aze
OCHOBHOTO 0011ero obpa3oBanus mno crnenuanbHocTAM [3.02.11 «Texnuueckas sxcniyamayus
U 00CIyHCUBAHUE DNIEKMPULECKO20 U IIIEKMPOMEXAHULECKO20 000PYO08aAHUSA (MO OMPACTAM)».



1.2. O0mas xapakrepucTuKka yuyeOHo# JucuUMILIUHBLI buosorus

buosnoruss — cucreMa Hayk, U3y4Yarolias BCE acIeKThl )KU3HHU, Ha BCEX YPOBHSX Opra-
HU3AIMM JKUBOTO, HA4YMHAs C MOJEKYJSIPHOTO W 3akaHumBas OuochepHbiM. OOBEeKTaMu
U3Y4YCHHS] OMOJIOTUU SIBJISIFOTCSI KHBBIC OPTAHU3MBI, UX CTPOCHUE U KU3ZHEIEATECIbHOCTh, HX
MHOT000pa3ue, MPOUCXO0XKIEHUE, SBOJIONUS U PaCIpeIeICHIE )KUBBIX OPTraHU3MOB Ha 3emIie.

OO6mast OuoJIOTHSI M3y4aeT 3aKOHBI HMCTOPUYECKOTO W WHIUBUIYAIbHOTO Pa3BHTHSI
OpraHU3MOB, OOIIME 3aKOHBI XKM3HU U T€ OCOOCHHOCTH, KOTOpBIE XapaKTEpHBI I BCEX
BUJIOB )KHMBBIX CYIIECTB Ha IJIAHETE, a TAKXKE MX B3aUMOJICHCTBHE C OKPYKAIOIIEH CPEIOH.

Buonorus, takum o0pa3om, SIBISETCS OJAHON M3 OCHOBOIOJATAIOMIMX HAyK O KU3HH, a
BJIAJCHHEC OMOJIOTMYECKHMMH 3HAHMSMU — OJHHM W3 HEOOXOJHMMBIX YCIOBHUHM COXpaHCHHS
KU3HU Ha IIJIaHETe.

OcHOBY cojiep)KaHUsl y4eOHOUM TUCHUTIIMHBI «BHOJIOTHSY COCTABISIOT CJIEIYIOIINE Be-
OyIue HWAEeH: OTIMYUTENbHBbIE MPU3HAKU JKMBOW HPHUPOABI, €€ ypOBHEBas OpraHU3alus U
9BOJIIONMUS. B COOTBETCTBMM C HUMHU BBIJCICHBI COJIEPKATEIbHBIC JIMHUU: OWOJIOTHS Kak
HayKa; OMOJOTHYECKHEe 3aKOHOMEPHOCTH; METOJbl HayYHOTO MO3HAHHUS, KJIETKA; OPTaHU3M;
MOMYJISIIUS; BU; SKOCUCTEMBI (B TOM 4ucie ouocdepa).

Conepxanne ydeOHOW IUCHUIIIIMHBI HAMpPaBICHO Ha MOJITOTOBKY OOydYarommxcst K
PEUICHHIO BaXHEHIIMX 3a/ad, CTOSIIUX TIepel OWOJIOTMYEeCKOW HayKodH, — TIO
panMoHAIBHOMY IPUPOIOTIOJIE30BAHHIO, OXPaHe OKPYKAIOMIEH CPebl U 3J0POBbBS JIFOICH.

B paboueii mporpamme o00mieoOpa3oBarebHON  y4eOHON AMCHUIUIMHBL «buomorus»
YUUTBIBAIOTCS OCOOCHHOCTH TEXHHUYECKOTO MpOQuiisi MpodhecCHOHATILHOTO 00pa3oBaHUSA U €¢
coJiepkaHue Oa3MpyeTCs Ha 3HAHUAX O0YyYaroNIMXCs, MOJYUYEHHBIX IMPU U3yUYCeHUU OUOJIOTHH,
XUMUH, GUZHKH, Teorpaduu B OCHOBHOHN HIKOJIE.

[Tpu ocBoenuu crnenuanbHocTeit CITO TexHMueckoro nmpoduias oOpa3oBaHUsS OUOIOTHUS
uzydaercs Ha 0azoBom ypoBHe PI'OC cpemnero obmero oOpa3zoBaHus. DTO BBEIpaXKaeTCsS B
Colep:)KaHUM OOy4YeHUs, KOJIUYECTBE YACOB, BBIICNAEMBIX Ha H3YYEHUE OTACIbHBIX TeM
y4eOHOW JUCHUIUINHBI, TIIyOMHE HMX OCBOCHHS OOyYaloIIMMHUCS, O0BEeME W XapakTepe
MPAKTHYECKUX 3aHATHUM, AEMOHCTpAIMi, BHAaX BHEAYJUTOPHONW CaMOCTOSTEIbHON padoThI
CTYJICHTOB U T. 1I.

[Tpu otbope comepkaHust yueOHON AUCHUTIIUHBI «BHONOTHA» UCMONIB30BaH KYJIbTYpO-
CO00pa3HbI MOAX0/, B COOTBETCTBUU C KOTOPBIM 00YYaIOUINECs TOJDKHBI yCBOUTH 3HAHUS U
yMeHHUsI, HeoOXoaumbie Jiisi GOopMUpOBaHUs OOIIEH KyIbTYyphl, OMpPEAeNsIonell aJeKBaTHOE
MOBEJCHNE YeJOBEKa B OKPY’KaIOIIEH cpele, BOCTPEOOBAHHBIE B KU3HU M B MPAKTUYECKOU
NeSATEeIbHOCTH.

Oco0oe BHUMaHUE YJCJICHO HKOJIOTHYECKOMY OOpa30BaHHMIO M BOCIHTAHHUIO O0ydYaro-
muxcs, GoOpMHUPOBAHHIO Y HUX 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUpa,
[IEHHOCTHBIX OPHEHTAIlMi, YTO CBUIETEIHCTBYET O TyMaHH3alUd OWOJIOTHYECKOTO
o0pa3oBaHusl.

Conepxanue 006meobpa3zoBaTeIbHON y4ueOHOU T CITUTITAHBI «buonorus»
npeaycMaTpuBaer QGopMHpoBaHUE Y oOydamommuxcs OOIEHAyYHBIX 3HAaHWW, yYMEHUH U
HABBIKOB, YHUBEPCAJIBHBIX CIOCOOOB  JEATEIBHOCTH W  KIIOYEBBIX  KOMIICTCHIIHH,
BKJIIOYAIONINX YMEHHE CPAaBHUBATH OMOJIOTHYECKHE OOBEKTHI, aHAIM3UPOBATH, OIICHUBATH U
00001aTh TOJMyYEeHHBIE CBEIEHUS, YMETh HAaXOAWTh W HCIOJIb30BaTh HH(OpPMAIUIO H3
Pa3IMYHBIX HCTOYHHUKOB.

Hns  opraHuzanu  BHEYPOYHOH  CaMOCTOSITENIBHOM  paboThl  00ydYarommxcs
OBJIAJICBAIONINX  CHENHATBHOCTAMH  TE€XHHUYECKOro  mnpoduns  npodhecCHOHATBHOTO
00pa3zoBaHMsI IPECTABIICH TIepeuyHeM pedepaToB, TOKIAA0B, HHINBHIYIBHBIX IIPOEKTOB.

B mpouecce uszydenuss buonmorum dopmupyercs uHpOpManmoHHAs KOMIETEHTHOCTh
oOydJarommxcs, TMOITOMY TpPH OpraHU3aIMH CaMOCTOSTENBHOW pabOTHl aKIEHTHUPYETCS
BHUMaHWE OO0y4YarolIMXcsi Ha MOUCKH HHPOPMAIMU B CPEACTBAX MacCMeana, WHTEpPHETe,
y4eOHOH ¥  CHenNHaJbHON  JIUTEpaType C  COOTBETCTBYIOIIUM  YIpaBIECHUEM U
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IPEAOCTaBICHUEM PE3yJIbTaTa.

B conmepxanuu y4eOHOM AMCHMIUIMHBI KYPCHBOM BBIZCNIEH MaTepuaj, KOTOPBIH MpH
U3Y4YEHUH OMOJIOTUU KOHTPOJIIO HE MOJIEKHUT.

N3yuenne oOmieoOpa3oBarenbHOil y4eOHOH nucHUIIMHbl «buomorus» 3aBepiiaercs
IOJBEICHUEM HUTOroB B (hopMe IU(QHEepeHIMPOBAHHOIO 3adyeTa B paMKax IPOMEXKYTOUHOU
arrectanuu cryaentoB B mporecce ocBoenust OIIOIl CIIO ¢ momyueHneM cpeaHero oO0Iero
obpaszoBanust 1o crneuuanbHOCTU [3.02.11 «Texunuueckasn sKkcnayamayus u O0OCAVIHCUBAHUE
INEKMPULECKO20 U INEKMPOMEXAHUYECKO20 000PYO08AHUS (N0 OMPACIAM)».

1.3. Mecto nucunniimubl B ctpykrype OINOIL:

VYuebHass NUCHUILIMHA «BHONOTHS» OTHOCHTCS K 00MIe00pa3oBaTeIbHOMY IHKIY Y4eOHOTO
wrana OIIOIT CITIO na 6a3e OCHOBHOTO OOIIEr0 00pa30BaHUs C MOJYYCHUEM CPEIHETO OOMIEeTOo
00pa30BaHUs M0 CIIEUATBLHOCTSIM TEXHHYECKOTO TIPOQHIIS.

1.4. Pe3yabTaThl ocBOeHHs 00111€00pa30BaTEeIbHOM Y4eOHOM IMCUMILINHbBI —

OcBoeHnue cojaepkaHus  00mIeoOpa3oBaTeIbHON  y4eOHOW  aucuuIIuHBl  «buomorusy
obecrieunBaeT JOCTUKEHHE 00YYarOIIUMHU CIEeIYIONINX PEe3yIbTaTOB:

JUYHOCMHBIX:

- chOpPMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBWKEHUS K HCTOPUU U JIOCTHIKEHUSIM
OTCUCCTBCHHOW OWOJIOTUYCCKOW HAYKH, TPEICTABIICHUS O IEIOCTHOW €CTECTBCHHO-HAYYHOU
KapTHHE MUPAa;

- NOHMMaHHME B3aMMOCBA3M M B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAayK, UX BIUSHUS Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHYECKYI0, TEXHOJIOTHYECKYI0, COLUATbHYI0O M ATHUYECKYIO C(epbl
JIeSITEIIbBHOCTH YEJI0OBEKa,

- CIIOCOOHOCTH HCIIOJIB30BAaTh 3HAHHUS O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpPA B
o0pa3oBaTenbHON U MPO(ECCHOHANTBHON AEATETLHOCTH; BO3MOKHOCTH HH()OPMAITMOHHON CPebl
JUis o0ecrieyeHns MPOAYKTUBHOTO CaMOOOPa30BaHus;

- BJIaJICHWE KYJBTYpOH MBIIIJIEHUS, CIOCOOHOCTh K OOOOINEHHIO, aHAIW3Y, BOCHPHUSITHIO
uHpOpMaLMU B 00JIACTH €CTECTBEHHBIX HayK, TOCTAHOBKE LIEJIM U BBIOOPY IyTel ee TOCTUKEHUs
B nIpoeccuoHanbHoi chepe;

- CHOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIEATENIBHOCTH COBPEMEHHBIMH MMPUHLUIAMU
TOJIEPAHTHOCTH, JUAJIOra W COTPYJHUYECTBA; FOTOBHOCTh K B3aUMOJIEHCTBHUIO C KOJJIEraMH,
paboTe B KOJUIEKTUBE;

- TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METObI 3alllUThl OT BO3MOXHBIX MOCJEICTBUN aBapui,
KaTacTpo(, CTUXUHHBIX OeACTBUH;

- oOnamaHue HaBblIKaMu Oe30macHOW paboThl BO BpPEMsI MPOEKTHO-UCCIENOBATEIbCKON H
HKCIEPUMEHTAIBHOM IeSTeIbHOCTH, IIPU MCIIOJIb30BaHUH Ja00paTOPHOTO 000PY10BaHMS;

- CIIOCOOHOCTh MCTIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKON JESATEIbHOCTH
Y TIOBCEIHEBHOM KU3HU JUI COOIIOACHUS Mep NPOPHUIAKTUKU OTPABICHUN, BUPYCHBIX U APYTHX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX NMPUBBIUEK (KypeHUs, aJIKOroJiu3Ma, HApKOMaHUM); MpPaBHI
MIOBE/ICHUS B IPUPOJHON CpEE;

- TOTOBHOCTh K OKa3aHMIO NIEPBOM MOMOIIM MpU TpaBMax, MPOCTYIHBIX U APYrUX 3a00JI€BaHUSX,
OTPABJICHUSIX MMUILEBBIMU MTPOIYKTAMH;

MemanpeomMemHuuix:

- OCO3HAaHME COLHMAIBPHOW 3HAYMMOCTH CBOeH mpodeccuu/cnenuanbHoCTd, o0NIagaHue
MOTHBAIIUEH K OCYIIECTBICHHUIO MTPOPECCHOHATIBHOMN JEATEIHHOCTH,

- TIOBBIIIEHUE MHTEIJICKTYAJIbHOTO YPOBHS B IIpoIlecce M3yYeHHs] OMOJIOIMYECKHX SIBJICHUM;
BBIIAIOIINXCS TOCTHXKEHUH OMOJIOTHH, BOIIEIIINX B OOIIEYEIOBEUYECKYIO KYJIbTYPY; CIOKHBIX U
IIPOTUBOPEUYMBBIX IIyT€Hd pPAa3BUTUS COBPEMEHHBIX HAy4HBIX B3IVIAJOB, WJIEH, TEOpPHUH,
KOHUENINM, TUrnoTe3 (0 CYyIIHOCTH U MPOUCXOXKJIEHUHU KU3HM, YeJIOBEKa) B XojAe palboThl C
pa3IMYHBIMU UCTOYHUKAMU WH()OPMAIINY;



- CIOCOOHOCTh OPraHW30BBIBATh COTPYJHUYECTBO €AMHOMBIIUICHHUKOB, B TOM YHCIE C
HCTIOJIb30BAaHNEM COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;
CIOCOOHOCTh TOHUMAThH MPHUHIMIIBI YCTONYUBOCTH M MPOAYKTUBHOCTH >KUBOW MPHUPOJBI, ITyTH
€e M3MEHEHMS 10J] BIUSHUEM aHTPONOTCHHBIX (PAKTOPOB, CHOCOOHOCTh K CUCTEMHOMY aHAIIU3Y
JI00ANBHBIX AKOJIOTUYECKUX MpoOJeM, BOIMPOCOB COCTOSIHUS OKpYy)KaloIlled Ccpeasl U
palMOHaIbHOIO UCII0JIb30BaHUs IPUPOIHBIX PECYPCOB;

- yMeHHe 000CHOBBIBATH MECTO M POJIb OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKOMN NESTEIbHOCTH
JIOJ€H, pa3BUTUM COBPEMEHHBIX TEXHOJIOTUM; ONPENENATh >KUBbIE OOBEKTHI B IPUPOJIE;
MIPOBOAUTH HAOIIOACHUS 32 SKOCUCTEMAaMH C 1IeJIbI0 UX ONKUCAHUS U BBISIBJICHUS €CTECTBEHHBIX U
AHTPONIOTEHHBIX H3MEHEHH; HAXOIUTh M aHATHU3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTAX;

- CIIOCOOHOCTH MPUMEHATH OMOJIOTUYECKUE U HKOJIOTMYECKUEe 3HAHUS JJIs aHAIM3a MPUKIATHBIX
npo0JIeM X035 IUCTBEHHOMN ACSTEIbHOCTH;

- CIIOCOOHOCTh K CAMOCTOSITEIbHOMY IPOBEICHHUIO MCCIEAOBAHUN, MOCTAHOBKE €CTECTBEHHO-
HAYYHOTO SKCIIEPUMEHTA, HCIOJIb30BAaHUIO WH(POPMALMOHHBIX TEXHOJIOTUH [UIS pELICHUs
HAYYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

- CIOCOOHOCTh K OIIGHKE JTHYECKMX AacCleKTOB HEKOTOPBIX HCCIEIOBaHUN B 00JacTu
OMOTEXHOJIOTHH (KIIOHUPOBAaHKE, UCKYCCTBEHHOE OILIOI0TBOPEHUE);

*NPeOMemHubIxX:

- ¢(hOpMHPOBAHHOCTh NPEJCTABICHUNH O POJIM U MECTe OUOJIOTMM B COBPEMEHHOW HAy4YHOM
KapTHHE MUPA; TIOHUMaHUE POJH OMOJIOTUU B (POPMHPOBAHUHU KPYro3opa u (PyHKIHOHATHHON
TPAaMOTHOCTH ISl pELICHUs TPAKTUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIIOJIAralOIIMMH IOHATHSIMH W NPEJCTABICHUSMU O >KMBOW NpUpOJE, €e
YPOBHEBOH  OpraHu3allid W  JBOJIOLUMHU; yBEPEHHOE  IOJIb30BAHHE  OMOJOTUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BIIaJICHHE OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHUS, UCIOIb3yEMbIMU MPU OMOIOTHYECKUX
UCCJIEIOBAHMSIX MKUBBIX OOBEKTOB M DKOCHCTEM: OINMCAHMEM, H3MEPEHHUEM, IPOBEIECHUEM
HaOII0/IEHU; BBISIBIICHUE U OIEHKA aHTPONOTEHHBIX H3MEHEHHUH B IPUPOJIE;

- c(pOPMUPOBAHHOCTHh YMEHUI OOBSCHAThH PE3YJIbTaThl OMOJOTUUECKUX SKCIIEPUMEHTOB, PELIaTh
sIIeMEHTapHbIe OMOIIOTUYECKUE 3a]auu;

- c(opMUpOBaHHOCTH COOCTBEHHOM TMO3MIIMH 1O OTHOIIEHUIO K OMOJOTHYECKOW MH(pOopMaIuu,
MOJTy4aeMO U3 pa3HbIX HCTOYHHKOB, TNTOOATBHBIM SKOJOTHYECKHM MpobiieMaM U MyTSAM HX
pelieHus.



NG~ WNE

10.
11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.

Tembl pedepaToB (10KJIAT0B), HHAUBUAYAJIBHBIX IPOEKTOB
Knerounas teopust ctpoeHus opranu3MoB. VlcTopus 1 COBpEMEHHOE COCTOSHUE.
HacnenctBennas ndopmalus 1 nepejaaya ee u3 noKoJICHUs B TOKOJICHUE.
JpaMaTuyeckue cTpaHUIbl B UCTOPUH PAa3BUTUSI TEHETUKH.
VYcnexu COBpeMEHHOM F€HETUKH B MEIMIIMHE U 3[]paBOOXPAHEHHUS.
Hcrtopus pa3Butus 3BOIOLMOHHBIX Uien 10 Y./lapBuHa.
«Cucrema npupoas» K.JIunues u ee 3HaueHue 115 pa3BUTHs OMOJIOTHU.
CoBpeMeHHbIE NPECTABICHNS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUH.
CoBpeMeHHbIE TPEACTaBICHUS O 3apOXKACHUM XU3HU. PaccMOTpeHue M OLIEHKa pa3juyHbIX
TUIIOTE3 IIPOUCXOKICHHUS.
CoBpeMeHHbI Tan pa3BUTHs yenoBedecTBa. Yenoseueckue pacbl. OnacHOCTh pacu3Ma.
Bo3znelicTBue uenoBeka Ha IPUPOAY Ha pa3IMYHbIX dTanax pa3BUTHUS YEJIOBEUECKOTO OOIIECTBA.
BiusiHne okpykaromei cpeibl U €€ 3arps3HeHUs] Ha pa3BUTHE OPTaHU3MOB.
BnusHue xypeHus, ynotpeOJieHHs] alKoroisi M HapKOTHKOB POJUTENISIMH Ha SMOpPHOHAIBHOE
pa3BuTHE peOCHKA.
Buramunsl, ¢pepMeHTHI, TOPMOHBI M MX POJb B opraHuzMe. HapyieHus npu mx HEAOCTATKE U
n30BITKE.
[Tpu4rHBI ¥ TPAaHUIIBI YCTOHYMBOCTH OMOChEpHI K BO3ACHCTBHIO NESTEILHOCTH JIFOACH.
buornieHo3b! (3KOCHCTEMBI) PA3HOTO YPOBHS M MX COMOJYMHEHHOCTh B TTI00ATBHOM 3KOCUCTEME —
ouocdepe.
BunoBoe u sxonornyeckoe pazHoodpasue OMoieHo03a Kak OCHOBA €r0 yCTOHYHBOCTH.
[ToBbilIEHNE TPOYKTUBHOCTH (DOTOCHHTE3A B UCKYCCTBEHHBIX 3KOJIOTMYECKUX CUCTEMAX.
Pa3znuunble 3K010rM4YecKue nupamMubl 1 COOTHOLIEHUS! OPraHU3MOB Ha Ka)KJI0M UX CTYIIECHH.
IIyTH NOBBILIEHUS OMOJIOTMYECKOM MPOYKTUBHOCTH B UCKYCCTBEHHBIX 3KOCHUCTEMAX.
Ponb mpaBUTENbCTBEHHBIX U OOIIECTBEHHBIX SKOJIOTHMYECKHX OpraHU3alluii B COBPEMEHHBIX
Pa3BUTHIX CTPAHAX.
ParyonanibHOE MCIONB30BAaHME W OXpaHa HEBO30OHOBISEMBIX IPHUPOIHBIX pPECypcoB (Ha
KOHKPETHBIX IPUMEPAX ).
OnacHocTh T100aIbHBIX HapylleHudl B Ounocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE OO,
CMOTH U UX IIPEIOTBpALICHUE.
DKOJIOrHYecKre KpU3UCHI M IKoJIoTndeckre katactpodsl. IIpenoTBpalienne nx BOSHUKHOBEHHUS.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI JMCHMIIMHBI M BUABI Y4e0HO padoThI

Buj yueOHoi1 padoThl

O0BbeM yacoB

O6Bem 06pa3oBaTenbHOI MPOrpaMMBbl 36
Cymmapnas yueOHast Harpy3ka BO B3aMOICHCTBHUH € TPENojaBaTeieM 36
B TOM YHCIIE:
TEOpPETHYECKOE 00yUeHre 24
nabopaTopHbie paboThI (HE MPETYCMOTPEHO) 2
MPAKTUYECKHE 3aHATH 8
CaMOCTOSATENIbHAsI paboTa (He MPEAyCMOTPEHO)
KypcoBas paboTa (IpoeKT) (He IPeayCMOTPEHO)
2

KOHCYJIbTallun

[Ipomexxytounast arrecranus B popme auddepeHunpoBaHHOro 3auera
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2.2. TeMaTuuyeCKMii IJIAH U COJep:kaHue YUeOHO qucuuninubl buosorus

HaunmeHoBaHue Copaepxxanue yueOHOro MmaTepuaJia, 1a0opaTopHbie M NpaKTHYecKHe padoThl, O0bem yacoB
pa3/ieioB U TeEM CaMOCTOSITe/IbHASI padoTa 00yYaluuxcsi, KypcoBasi padoT (IPoeKT) (eciu npedycmompeHtul)
1 2 3
Beenenne O0bexT u3yueHus 61osioruu — xuBast npuposa. [Ipu3Haky )KUBBIX OPraHU3MOB M UX 1
MHOTroo0pasue. YpoBHEBasi OpraHu3alysi >KUBOUM MPUPOJIbI U 3BOJOLMS. METO bl MO3HAHUS )KUBOM
npupozsl. O0mmue 3akoHoMepHOCTH Ouosoruu. Ponbs Onosoruu B GopMupoBaHUM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA U MPAKTUYECKOH NesTeTbHOCTH JI0/Iei. 3HaueHHe OHOJIOTUN
IPpU OCBOCHUHU Npodeccuil U cnenuaibHOCTeH CpeAHEro NpopecCuoOHaIbLHOI0 00pa30BaHMsL.
Buonorndeckue cucTeMbl pa3HOTO YPOBHS: KJIETKA, OPTaHU3M, HOMYJISIH, YKOCUCTeMa, brocdepa.
[TapcTBa XKUBOW PUPOLBIL.
Pazgea 1. Yuenue o knemke 7
Tema 1.1. Cogepxanue yueOHOro Marepuasa 1
Xumudeckas 1 | Xumuueckas opranuzanus kietku. KineTtka — sneMeHTapHas KuBasi CUCTEMa M OCHOBHAas
OpraHu3anus CTPYKTYpHO-(YHKIIMOHANIbHAsl €AWHUIIAa BCEX JXUBBIX OpraHu3MoB. Kpamkas ucmopus
KJIETKU usyyenus xaemxu. OpraHuyeckue MW HEOPraHWYECKHE BEIIECTBA KIETKH M KMBBIX
OpraHu3MoB. benku, yrieBoibl, JIMNKIbI, HYKJIEHHOBBIE KHCIOTHI U UX POJIb B KIETKE.
Tema. 1.2. 1 | IIpokapuoTuueckue U 3yKapuoTHUECKHE KJIETKU. Bupycol kak HekieTouHas popma KU3HU U 1
Crpoenue n ux 3HaueHue. boprba c BupycHeiMu 3aboneBanusmu (CIIMIA wu np.). Luronnazma u
(GYHKIIUU KIIETKU. KJieToyHasg MemOpana. OpraHou/ibl KJIETKH.
Jlabopamopnas paboma Nel. Habnooenue kiemox pacmeruti u #CUBOMHbIX NOO MUKPOCKONOM. 2
HaOGnroeHue Ki1eTok pacTeHUi U )KUBOTHBIX IO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax, ux
onucanue. [IpuroroBneHue M omnUcaHWE MHUKpPOIPENapaToB KJIETOK pacrteHuil. CpaBHeHue
CTPOEHMS KJIETOK PACTEHUH U )KMUBOTHBIX 110 TOTOBBIM MUKpPOIIpENapaTam.
Tema. 1.3. 1 | Ilnactuueckuii u sHeprerudeckuii ooMeH. Ctpoenue u pynkuuu xpomocom. JIHK-HocuTens 1
OOMeH BeIiecTB U HaciencTBeHHOW uHpopmaruu. Permmkamus JAHK. I'en. I'emetnueckuit xoxa. buocunres
MpeBpalleHne Oenka. JKuzHeHHBIM 1uki kieTku. Kiietkn u ux pasHooOpa3ue B MHOTOKJIETOYHOM
SHEPI'UU B KIIETKE. opranusme. uddepennuponka kieTok. Kierounas Teopust cTpoeHUsI OpraHu3MoB. MHTO3.
[{uToKMHE3.
Pa3znea 2. Opzanusm. Pazmnoscenue u unougudyanvroe pazeumue op2anu3imos 4
Tema 2.1. Copneprkanne ydeOHOro MaTepuana 2
Pa3smHoXeHune 1 | Opraum3sm — enuHoe 1enoe. MHorooOpasue opraHu3smMoB. PasMHOXeHHEe — BaKHeiiiee
OpraHU3MOB
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CBOMCTBO XUBBIX Opranu3MoB. [lojoBoe u Oecmosioe pasmHOoxkeHHe. Meio3. ObOpazoBanue
MI0JIOBBIX KJIETOK M OILIOJIOTBOPEHHE.

Tema 2.2. 1 | OMOpuonanbHBIi  3Tan  oHTOreHe3a. (OCHOBHBIE CTaauud AMOPHOHAIBHOTO  PAa3BUTHUAL. 2
WNunuBuayansHoe Opzanozenes. Ilocmambpuonanvroe pazgumue.
pa3BuTHE CxozcTBO 3apoAbILIEH MPENCTaBUTENEH pa3HBIX TPYII MO3BOHOYHBIX KaK CBUAETEILCTBO HX
OopraHusma 9BOJIIOLIMOHHOTO poAcTBa. [IpMunHbl HapylIeHUH B pa3BUTUH OPTaHU3MOB.
2 | PermpogyktuBHOE 310pOoBbe. [loceacTBrs BIUAHUS aKOTOJIsI, HUIKOTHHA, HAPKOTHUYECKHIX
BEIIIECTB, 3arPsI3HEHUS CPE/Ibl HA PA3BUTHE YETIOBEKA.
Pa3nen 3. OcHo6bl 2eHeMUKU U CeIeKUU 12
Tema 3.1. Cogepxanue yueOHOro Marepuasa 2
OcHoBbl yuenusa 0 | 1 | ['eHeTnka — HayKa O 3aKOHOMEPHOCTSX HACJICACTBEHHOCTH W M3MEHYMBOCTH OPraHH3MOB.
HacCJIeICTBEHHOCTH [".Menzenb — OCHOBOIIOJIO)KHUK T'€HETHKU. | eHeThuecKas TEpMUHOJIOTHS U CHMBOJIHKA.
Y U3MEHYMBOCTH. 3aKkOHbl TEHETUKM, ycTaHoBieHHble [ .Menaenem. MonorubpugHoe wu  auruOpuaHOE
CKpelIBaHue. XPOMOCOMHasl TEOpHs Haclle[CTBEeHHOCTH. B3aumopelictBue reHoB. ['eHernka
nosia. CLeNIeHHoe ¢ [0JIOM HaclieZJoBaHWE. 3HAU€HUE ME€HETUKH JJIs CEJIEKUUU U MEAMIIMHBIL.
HacnencrBeHHble 00J1€3HU YEIOBEKA, UX MPUUUHBI M TPO(UIAKTHKA.
[TpakTuyeckas padora Nel. Pemenue reHeTHYECKUX 3a/1a4 HA MOHOTMOPHJIHOE CKPELIMBAHUE. 2
[TpakTrueckas pabota Ne2. PenieHne reHeTHUECKUX 3a7a4 Ha TUTHOPUAHOE CKPELMBaHUE. 2
Tema 3.2. 1 | HacnenctBeHHas, MM TEHOTUIIMYECKAas, HM3MEHUMBOCTh. MoaudukanmoHHas, WIn 1
3aKOHOMEPHOCTH HEHACJICJICTBEHHAs, W3MEHYMBOCTh. ['eHeTHka 4YenoBeka. [eHeTMKa M MeAMIIMHA.
U3MEHUUBOCTH MarepuanbHble OCHOBBI HACIEACTBEHHOCTM MW M3MEHYMBOCTU. ['€HETMKa M 3BOJIOLMOHHAS
Teopus. [ 'eHeTnKa NOoMmyJsIsui.
Tema 3. 3. 2 | 'enetuka — TeopeTHyeckas OCHOBa ceyeKuuu. OJoMallHUBaHHE >KMBOTHBIX M BbIpallliBaHHE 1
OCHOBBI CeNeKINH KyJbTYPHBIX PAaCTEHMM — HadaJbHbIE JTamnbl ceiekiuu. Ydenue H.M.BaBuioBa o meHtpax
pacTeHui, MHOTro0o0pa3ust M TNPOUCXOXKICHHUS KYJIbTYPHbIX pacTeHHi. OCHOBHbBIE METOJbl CEJEKIHU:
KUBOTHBIX U rudpuan3anusl U UCKYCCTBEHHBIN 0OTOOp. OCHOBHBIE JOCTHUKEHHS COBPEMEHHOH CEJIeKIUU
MHUKPOOPTIaHU3MOB. KYJbTYPHBIX PACTEHUH, JOMAIIHUX )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buotexHonorus, ee TOCTUXKEHUS U MEPCIEKTUBBI Pa3BUTHSA. DTUYECKUE ACTEKThl HEKOTOPBIX
JOCTIKEHU B OmorexHonoruu. KioHMpoBaHWE IKUBOTHBIX (TMPOOJIEMBI KJIOHHPOBAHUS
YEJIOBEKA).
Pa3nen 4. Ilpoucxorcoenue u pazgumue yHcuznu Ha 3emie. I6onI0YUOHHOE yUeHUE. 10
Tema 4.1. Coneprkanne yaeOHOro MaTepuaia 2

OCHOBBI yueHHS O

1]

HpOI/ICXO)K,Z[CHI/IC 1 HAYAJIBHBIC OTAIlbl PA3BUTHA KU3HU HA 3emite. I'unoressl IMPOUCXOKACHU S
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HaCJICACTBCHHOCTH
1 U3BMCHYHMBOCTH.

Ku3HU. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS, PA3BUTHSL U CYIIECTBOBAHMS
KU3HU Ha 3emiie. YCIOKHEHHUE KUBBIX OPraHU3MOB B IMpoIlecce 3BOIIONUU. MHOroobpasue
’KMBOT'0 MHUpa Ha 3eMJie U COBPEMEHHAsI €ro OpraHu3aIusl.

Hcropust pa3Buthsi 3BOMIOIUMOHHBIX uicH. 3Hauenue pador K.JIunnes, XX.b.Jlamapka B
Pa3BUTUU JBOJIIOIMOHHBIX HAEH B Ouojoruu. OBojtonroHHoe Yyuenue Y.[lapBuHa.
EctrectBennbiii otO0p. Ponb »BOMOLMOHHOTO Yy4yeHHs B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA.

Tema 4.2. 1 | Konnenmuust Buaa, ero kpurepuu. [lomynsius — CTPyKTypHas €IMHHIIA BHJIa W DBOJIIOIUH. 2
MuKpOo3BOIIONUS U JBuwkymme Buibl dBoionud. CHHTETHYECKass TEOpHUsS DBOJIONHUUA. MHUKPOIBOIIOHS.
MaKpO3BOJTIOIHS. CoBpemennble mnpejactaBieHuss o BupoobOpaszoBanuu (C.C.Uerepukos, M.M.IlImanbraysen).
MakposBomtonus. JlokazarenscTBa 3BomoIMU. CoxpaHeHHe OHOJOTHUYECKOT0 MHOT000pa3us
KaK OCHOBAa YCTOMYMBOCTH OHOC(Epbl U MPOrPECCUBHOTO €€ pa3BUTUA. [IprUunHbBI BRIMUpaHHUS
BU10B. OCHOBHBIC HAIPAaBIICHUS SBOJIOLMOHHOTO Tporpecca. buomornueckuii mporpecc u
OHMOJIOTHYECKHI perpecc.
[Tpaktuyeckas padora Ne3. Onucanue ocodei 0HOro BUA M0 MOP(HOJIOTHIECKOMY KPUTEPHIO. 2
[TpakTrueckast paborta Ne4. [IpucnocobieHusi OpraHu3MOB K pa3HbIM cpeiaM 0OUTaHUS. 2
Paznea S. Ilpoucxoircoenue uenosexa. B
Tema 5.1. 1 | OBomtouust mpumatoB. COBpeMEHHBIE TUTIOTE3bI O MPOUCXOKICHUH YenoBeka. Jloka3zaTenbcTBa 2
AHTpOTIOreHes. POJICTBA YEJIOBEKA C MIICKOITUTAIOIIMMHI KUBOTHBIMHU. DTAITbl 3BOJIIOIIMN YEIOBEKa.
Tema 5.2. 2 | PoncTBO M €IMHCTBO MPOUCXOXKICHUS YelloBeUeckux pac. Kputuka pacuszma. 1
Yenoseueckue
pAachl.
Pazpnea 6. OcHogwl IK002UU. 9
Tema 6.1. 1 | Dxomornueckue (GakTOpbl, UX 3HAUYCHHUE B KU3HU OPTraHU3MOB. DKOJOTHYECKUE CHUCTEMBI. 2
DKoJoTus — HayKa BunoBas u mpocTpaHCcTBEHHAs! CTPYKTypa dKocucTeM. [IuiieBbie CBs3U, KpyroBOPOT BEHIECTB U
0 MPEBpaICHAE JHEPTHH B JKOCHCTEMaX. MEKBHIOBBIC B3aWUMOOTHOIICHUS B DJKOCUCTEME:
B3aMMOOTHOIICHUSIX KOHKYPEHIIUSA, CUMOMO3, XWIHUYECTBO, MApa3UTU3M. [IpHUUMHBI YyCTOWYMBOCTH U CMEHBI
OpPTaHU3MOB MEXKIY skocucteM. Cykieccuu. VICKycCTBEHHBIE COOOIIECTBA — arPOCHCTEMBI U YPOOIKOCHCTEMBI.
co0oit u
OKpYKaromeun
CpPEHON.
Tema 6.2. 1 | Yuenne B.M.Bepuaackoro o Ouocdepe. Ponp xuBbIX opranu3moB B Ouocdepe. buomacca. 2
buocdepa KpyroBopotr BaxHeHImInX OMOTEHHBIX SJIEMEHTOB (Ha MpUMEpe yriepojaa, a3oTra W 1p.) B

ouocdepe.
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2 | U3menenuss B Ouocdepe. IlocnencTBus ACSITENLHOCTH YENOBEKAa B OKPYKAKOIIEH cpere. 2
Bo3zeiicTBue MpoU3BOACTBEHHOW JCATEIIEHOCTH HAa OKPYXKAIOUIYIO CpeAy B 00JIaCTH CBOEH
Oynymeit npodeccun. ['modampHbIC YKOIOTHUECKUE TPOOIEMBI U TyTH UX PEIICHUS.
DKOJIOTHs KaK TEOpEeTHYeCKass OCHOBA PAIMOHAIBHOTO TPHUPOJONOIB30BaHUS M OXPaHbl
npupoasl. Hoocdepa. IlpaBmiia moBeneHHs J0IeH B OKpYXarolleil NpUPOAHON cpexe.
bepexxHoe OTHOIIEHHE K OWOJIIOTHYECKUM OOBEKTaM (PacTCHHSM W IKHMBOTHBIM W HX
co0011IeCTBaM) M UX OXpPaHa.
Pasznea 7. Buonuka 1
Tema 7.1. 1 | Paccmorpenne OmOHMKON ocoOeHHOCTeH MOpGhO(PHU3HOIOTUYECKONH OpraHU3aluu  KHUBBIX 1
buonuka kak oHO OpPraHU3MOB M WX HCIOJIb30BaHUS ISl CO3JaHUS COBEPIICHHBIX TEXHUYECKUX CUCTEM U
U3 HaIpaBJICHUE YCTPOWCTB IO AQHAJIIOTUU C JKUBBIMU CHUCTeMaMH. [IpUHIMITBI M MpPUMEpHl UCIIONb30BaHUS B
OHOJIOTHY U XO3SMCTBEHHOH JIEATEILHOCTH JIF0eH MOPPODYHKIIMOHAIBHBIX Y€PT OPraHU3aIllui PACTCHUH U
KHOCPHETHKH KUBOTHBIX.
Koncynomayuu 2
Bcero: 36
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

OBYYAKOLIIUXCHA

Conepxanue

o0y4eHust

BBenenue O3HakoMyIeHUE C OMOJOTUYECKUMH CUCTEMAaMH Pa3HOTO YPOBHS:
KJIETKOM, OPraHu3MOM, MTOMYJISIHEH YKOCUCTEMOM, OnoCchepoid.
Onpenenenue posiy 61OIOTUU B POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U MPAKTUYECKOM
nesTenbHOCTH Jroaei. O0yueHne coOII0ICHHIO MTPABHJII IIOBEACHUS B
npupoe, 6epekHOMY OTHOILIEHUIO K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHHsIM M KUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

YYEHHUE O KJIETKE
XumMHYecKasn YMeHue npoBoUTh CPaBHEHUE XUMUYECKOM OpraHU3aIuy KUBBIX U

opraumsanus KJI€TKH

HEXUBBIX O0OBEKTOB.
[Tomydenue npeacTaBIeHUs O POJIM OPTraHUYECKUX
Y HEOPTraHWYECKUX BEIIECTB B KJIETKE

Crtpoenue n pyHkuumn
KJIETKH

N3yuenue cTpoeHus KJIETOK 3yKapHOT, CTPOCHUS 1 MHOT000pa3us
KJIETOK PACTEHHUH U AKUBOTHBIX C TIOMOIIIbIO MUKPOIIPENIapaToB.
HaGnroneHue KJIeToK pacTeHUH U AKHUBOTHBIX 110] MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax, UX ONHCAHUE.

ITpuroroBneHue U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.
CpaBHeHUE CTPOECHHUSI KJIIETOK PaCTEHUI U )KUBOTHBIX 110 TOTOBBIM
MUKpoIIpenaparam

O0MeH BeniecTs "
npeBpaiieHue
JHEPIruu B KJIeTKe

VYMeHHe CTPOUTH CXEMBI SHEPreTHUECKOro 0OMeHa U OMOCHHTE3a
oeinka. [TomyyeHue npencTaBieHUs O MPOCTPAHCTBEHHOH CTPYKType
6enka, mosexyn JJIHK u PHK

KHU3HEeHHBIH UK
KJIETKH

O3HakoMIIEHHE ¢ KJIIETOUHOW TEOPHUEN CTPOEHUS OPraHU3MOB.
VYMeHne caMOoCTOSATENBHO UCKATh JOKA3aTeNIbCTBA TOTO, YTO KJIETKa
— 3JIeMEHTapHasi )KMBas CUCTEMA U OCHOBHAs CTPYKTYPHO-
(byHKIMOHATIbHAS €AMHUIA BCEX KUBBIX OPraHU3MOB

OPI'AHU3M. PASMHOXEHUE U THIANBUAYAJBHOE PASBUTUE

OPI'AHU3MOB
PasmHokeHue OBnazneHne 3HaHUSMHU O Pa3MHOKEHUHU KaK O BaKHEMILIEM CBOWCTBE
OPraHu3sMoB KUBBIX OPTaHU3MOB. Y MEHHE CAMOCTOATEIBHO HAXOIUTh OTJIMYHNS
MHUTO3a OT MEN03a, ONPEIEIIss SBOJIOLUOHHYIO POJIb OTUX BUIOB
JIEIICHUS KIIETKU
NuauBuayansHoe O3HaKOMJIEHHE C OCHOBHBIMM CTAJUsIMU OHTOT€HE3a Ha MIPUMEpE

Pa3BUTHE OPraHuimMa

pa3BUTHS TO3BOHOYHBIX KUBOTHBIX. ¥ MEHHE XapaKTEepPU30BaTh
CTaJIu¥ MOCTIMOPUOHAIBHOTO Pa3BUTHS Ha PUMEPE YellOBeKa.
O3HakoMJIEHHE ¢ TPUUMHAMH HApYIIEHUH B pa3BUTHH OPraHU3MOB.
Pa3Butue ymeHus npaBuibHO (GOPMHUPOBATH T0Ka3aTEIbHYIO 0a3y
HBOJIFOLIMOHHOTO Pa3BUTHS )KMBOTHOTO MHpa

NuauBuayanbHoe
pa3BuUTHE YeJI0BEeKa

BrIsiBIIeHHE U ONTHCaHUE IMPU3HAKOB CXOACTBA 3apo;[51u1e171 YCJIO0BCKa
N IPYIrUX IMO3BOHOYHEIX KaK A0KAa3aTCJIbCTBA UX 3BOJTOIIMOHHOTO
poacTBa. HonyquHe MMpeACTAaBJICHUA O MOCICACTBUAX BIIMAHUSA
AJIKOI'0JI1, HUKOTHHA, HAPKOTHUYCCKUX BCIICCTB, 3arpA3HCHUSA
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Cpenbl Ha pa3BUTUE U PENPOTYKTUBHOE 3I0POBBE UEIOBEKA

OCHOBBI 'EHETUKH U CEJIEKIIUN

3aKoHOMepHOCTH
U3MEHYMBOCTH

O3HaKoOMJICHHME C HACJIEACTBCHHOM 1 HEHACJICICTBEHHOM
W3MEHUYUBOCTHIO M €€ OMOJIOTHYECKON POJIBIO B BOJIIOIIUU JKUBOTO
mupa. [lomydenne npeacTaBaeHus O CBA3M TCHETUKH U MEIUITUHBI.
O3HaKOMJICHUE C HACIIEACTBCHHBIMH OOJIC3HSIMHU YEI0BEKa, UX
MPUYMHAMH ¥ IPOUIAKTUKON. VI3ydeHne BIUSHHS aJIKOTOJIN3MA,
HAapKOMaHUHU, KYpEHUs Ha HACJIEICTBEHHOCTh Ha BUIEOMaTepuae.
AHanmn3 GEeHOTHITMYECKON N3MEHUYNBOCTH. BEIsSIBIIeHHE MyTareHOB B
OKPY’KaOIIEeH cpejie M1 KOCBEHHAs OIEeHKAa BO3MOXKHOT'O UX BIUSHUS
Ha OpraHu3M

OCHOBBI ceJIeKIuM
pacTeHuii, )KUBOTHBIX
U MHKPOOPTraHU3MOB

[Tonydyenue nmpeacTaBieHUs: O TEHETUKE KaK O TEOPETHYECKONM OCHOBE
CEJICKIIMU.

Pa3BuTue Mera npeIMETHBIX YMEHUH B MPOLECCE HAXOXKICHHS Ha
KapTe LIEHTPOB MHOT000pa3us ¥ MPOUCXOKICHHUS KYJIbTYypPHBIX
pacTeHUI U JOMAIIHUX KUBOTHBIX, OTKPBIThIX H.M.BaBunoBeim.
W3ydenne MeTo10B THOpUIN3ALINN U HCKYCCTBEHHOTO 0TOOpA.
YMenue pa3ouparbcsi B STHYECKUX aCIIEKTaX HEKOTOPBIX
JIOCTHDKCHUH B OMOTEXHOJIOTHH: KJIOHUPOBAHUH KUBOTHBIX U
npoOyeMax KJIOHHUPOBaHUS yenoBeka. O3HAKOMIICHHE C OCHOBHBIMU
JOCTH>KEHUSIMU COBPEMEHHOM CEJIEKIIMU KYJIbTYPHBIX PaCTCHUH,
JIOMAIIIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB

IMPOUCXOKJAEHUE U PASBUTHUE )KU3HU HA 3EMJIE. DBOJIIOHMOHHOE

YYEHHUE

IIpoucxoxaenue u
HAYaJIbHbIE ITANbI
Pa3BHUTHA JKM3HU HA
3emue

AHaIN3 ¥ OLEHKA PA3IMYHBIX TUIIOTE3 POUCXO0KICHUS

JKU3HU.

[Tonyuyenue npezacTaBieHus 00 YCIOKHEHUH JKUBBIX OPraHU3MOB Ha
3emuiie B mMpoIecce IBOITIOIUH.

YMeHHE OKCIEpUMEHTAIBHBIM IIyTEM  BBIABIATH  aJalTUBHBIC
OCOOCHHOCTHM  OpPraHU3MOB, HUX  OTHOCUTENIbHBI  Xapakrep.
O3HaKOMJIEHME C HEKOTOPBIMM IPEACTABUTEISAMH PEIOKUX H
MCYE3al0IIMX BUJOB PACTEHUN U )KMBOTHBIX.

[TpoBenenue onucanust oco0eit 0HOTO BUAA 110 MOP(OIOTHUECKOMY
KPUTEPUIO TIPU BBINOJHEHUU JabopaTopHO paboThl. BrisBieHue
4epT MPHUCIIOCOOIIEHHOCTH OPraHU3MOB K Pa3HbIM cpeJaM OOMTaHUs
(BOIHOM, HA3EMHO-

BO3/YIIHOM, TOYBEHHOH)

HUcrtopus
Pa3BUTHUSIBOJTIOLNOH
HBIX Haei

N3ydyeHne Haciequsi YENOBEYECTBA Ha NPUMEpPE 3HAKOMCTBA C
VCTOPHUEN pa3BUTHUS IBOIIOLNOHHBIX UIEH

K.JIunnes, XK.b.JIlamapka, Y.lapsuHa. OnieHuBaHue

pPOJIM  3BOJIIOLMOHHOTO YyuYeHUss B (OPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpa.

Pa3Butue crnocoOHOCTH SICHO M TOYHO U3J1araTh CBOU
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MBICIIH, JIOTHYECKH 000CHOBBIBATH CBOIO TOUKY 3PEHHMS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
IIpU3HaBas IPaBO APYroro 4yejaoBeKa Ha MHOE MHEHUE

MuKpo3BoJIIOIHS U
MaKpPO3BOJIIOLUA

O3HaKoMJIEHHE ¢ KOHLENIUEN BUIa, €€ KPUTEPUSIMHU,

1o0100p IPUMEPOB TOTO, YTO MOMYJISIUS CTPYKTYpHAst

€IMHULIA BUJA U SBOJIIOLIUH.

O3HaKOMJICHUE C JBUKYIIMMUCS CUJIaMH 3BOJIIOLUU

U €€ JI0Ka3aTeIbCTBaMH.

YcBOEGHHE TOT0, YTO OCHOBHBIMH HAIIPaBJICHUSIMH SBOJIIOLIHOHHOTO
nporpecca SIBISIOTCS OUOIOTHIECKUN TPOrpecc

1 OMOJIOTHUYeCKUid perpecc. Y MEHUe OTCTauBaTh MHEHUE, O
COXpaHEHHH OMOJIOTUYECKOTO MHOTO00pa3ns Kak OCHOBE
YCTOWYMBOCTU OHOC(hepsl U MPOTPECCUBHOTO €€ Pa3BUTHS. Y MEHUE
BBISIBJISITh IPUYMHBI BBIMAPAHHS BUJIOB

MMPOUCXOXKJIEHUE YEJIOBEKA

AHTpOHOFeHe3 Ananus u OLICHKA PAa3JIMYHBIX T'MIIOTE3 O

IPOMCXOXKIECHUH YEIIOBEKa.
Pa3BuTHe ymMeHUs CTPOUTH JOKA3aTENbHYIO 0a3y
10 CPaBHUTEJILHON XapaKTEPUCTUKE YEJIOBEKA U
IpPUMATOB,

JIOKa3bIBasi UX POACTBO.

BrlsiBIeHHE 2TalOB 2BOIIOIMH YEIOBEKA

YMeHue 10Ka3bIBaTh PABEHCTBO YEJIOBEYECKUX
pac Ha OCHOBAaHHWH MX POJICTBA U €TMHCTBA
MPOUCXOXKICHHUS.

Pa3Butue ToNepaHTHOCTH, KPUTHKA pacu3Ma BO

YenoBeueckne Pacbl BCEX €TO ITPOABJICHUAX

OCHOBBI 3KOJIOI'MH

DKoJorus — Hayka 0 B3auMOOTHoLIeHUs X | M3ydeHue skonornueckux (pakTopoB U UX
OpPraHU3MOB MEX]ly OO0 1 OKpy>Karomiel | BAMSHHUSA Ha OPTaHU3MBbI.

cpenoit

3HAKOMCTBO C DKOJOTHYSCKUMH CHCTEMAaMU, HX
BHUJIOBOM U IPOCTPAHCTBEHHOU CTPYKTYpaMHU.
YMeHue o0bsICHATh MPUYUHBI YCTOMUYUBOCTH U
CMCHEI DKOCHCTEM.

O3HakoMIIEHIE ¢ MEKBHIIOBBIMH
B3aMMOOTHOIICHUSIMH B SKOCHUCTEME:
KOHKYPEHIIHEH, CHMOM030M, XHIITHUYECTBOM,
Mapa3uTHU3MOM.

YMeHHe CTPOUTH IPOCTHOCTH PACTUTEIHHOTO
c000I1IeCTBA MHUILEBBIC IICITA U CETH B
OMOIIEHO3€, a TAK)KE IKOJIOTHUECKUE TTUPAMHUIBI.
3HaHUE OTINYUTENbHBIX TPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB ATPO AKOCHCTEMBI 1
ypOOIKOCUCTEMBL.

OnucaHue aHTPONOTE€HHBIX U3MEHEHUI B

17




€CTECTBEHHBIX MMPUPOIHBIX JaHIIIaPTaX CBOCH
MECTHOCTH.

CpaBHHTENIBHOE OMTMCAHUE OJTHOM U3
€CTECTBEHHBIX MPUPOAHBIX CUCTEM (HAIIPUMED,
jeca) U Kakoi-HUOYIb ATpo- SIKOCHUCTEMBI
(HanmpuMep, MIIEHUYHOTO TIOJIA).

CocraBieHue cxeM neperavyn BEmecTB u
SHEPTUU MO UENSIM MUTAHUS B IPUPOIHOM
9KOCHCTEME U arpolieH03e

buocdepa — riodanbHas IKocucTeMa

O3znakomiienue ¢ yuenuem B.U.Bepnaackoro o
orocepe Kak o rI00aTBLHON IKOCUCTEME.
Hanuuue npencraBieHus o cxeMe 3KOCHCTEMBI
Ha puMepe Ouocdepbl, KPyroBOPOTE BEIIESCTB U
MIPEBPAIICHUH SHEPTUHU B Onocdepe.

YMeHue 10Ka3bIBaTh POJIb KUBBIX OPTraHU3MOB B
ouochepe Ha KOHKPETHBIX MPUMEPAX

buocdepa u yenoBex

Haxosxnenue cBsizu u3meHenus B Ouocdepe ¢
MOCJIEJICTBUSIMU JESITEIIbHOCTH YEIOBEKA B
OKpYKarollen cpere.

YMeHue onpeiesiTe BO3/IEUCTBUE
IIPOU3BOACTBEHHOMN

JEATEIbHOCTH Ha OKPYXAIOILYIO Cpely B
obnacTtu cBoei

Oynyieit mpodeccuu.

O3HakomIIeHHUE C TI100aTbHBIMU
9KOJIOTHUECKUMHU TTPoOJIeMaMu U YMEHUE
OTIPENIETIATh My TH X PEIICHHUS.

OnucaHue U MPakTUYECKOE CO3/IaHne
HCKYCCTBEHHOM 9KOCUCTEMBI (ITPECHOBOIHOTO
akBapuyma). Perienre 3K0IoruyecKkux 3aaay.
JleMOHCTpUpOBaHNE yMEHUS ITIOCTAHOBKH LI€JIEH
NEeSTeNIbHOCTH, TUTAHUPOBAHUSI COOCTBEHHOM
JeSATeTbHOCTH JIJIst

JOCTH>KEHHSI TIOCTABIICHHBIX LIEJIEH,
MIPEABUICHUS BO3MOXKHBIX PE3YIHTATOB ITUX
JIEUCTBUN, OpraHU3aluu

CaMOKOHTPOJISI U OTICHKHU MOJTYYE€HHBIX
pE3yIbTaTOB.

OO0yuenue coOII0JCHUIO MPAaBUJI IOBEICHUS B
npupoJe,

OepeKHOMY OTHOIICHHUIO K OMOJIOTHIECKUM
o0BeKTaM

(pacTeHusiM, )KUBOTHBIM U UX COOOIIIECTBaM) H
HX OXpaHe

BUOHHUKA

buonnka Kkak 0HO U3 HANIpaBJIeHUH
0Mos10ruu U KNOEPHETHKH

O3HakoMJIEHHE C PUMEpPaMH UCTIOIb30BAHUS B
XO3SMCTBEHHON NIEATEIbHOCTH JIIOIENH
MOp(hOPYHKIMOHATBHBIX YE€PT OPTaHU3aAIUH
pacTeHuil U KUBOTHBIX [IPU CO31aHUU
COBEPIICHHBIX TEXHUUYECKUX CUCTEM U
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YCTPOMCTB I10 aHAJIOTUU C )KUBBIMYU CUCTEMAMHU.
3HaKOMCTBO C TPyOUaTbIMH CTPYKTypaMH B
JKUBOU IIPUPOJE U TEXHUKE,
a’pOJMHAMUYECKUMU U TUAPOAUHAMUYECKUMU
YCTPOMCTBAMM B KMBOM IPUPOJAE U TEXHUKE.
YMeHue CTpoUTh MOAEIH CKJIa4aTon
CTPYKTYpBI, HCIIOJIb3YEMBIE B CTPOUTEILCTBE

3.2. YCJIOBUS PEAJIU3ALIUN PABO‘IE?I IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

TpedoBaHNsI K MUHUMAJIbHOMY MaTEePUAJbHO-TEXHUYECKOMY 00ecCIeYeHUI0 Peain3aluu
o0meoOpa3oBaTe/bHOH YU4eOHOM JMCIHIIIHMHBI

Peanuzanus nporpammbl AUCHMILTUHBI TpeOyeT HanU4usl yuebHoro kabunera buonorus;
nabopaTopuu.

Oo0opynoBanne yueOHOro kabnnera:

- yueHnyeckue mecra — 30 wrT.

- pabouee MecTo mpenoaaBaTens — 1 miT.

- IEMOHCTPALIMOHHBIN cTOJ -1 mIT.

- cteHa — 1 .

- y4eOHUKHU

- Ta0JIALBL

Texnuveckue cpeacTBa 00y4eHuUs:

TexHuueckue cpeacTBa 00yUeHHUS:

Komnerorep

[IpoexTtop

DKpaH (TeneBu3op)

Buneomarepuansr

[Tpe3enTannu

Oo6opynoBanue jJadopaTopuu u padounx MecT JadopaTopuu:
- MUKPOCKOTIBI — 6 IIT.,

- Ouosornyeckasi MUKpojadboparopus — 6 mrT.,

- pa3aTOYHbIE MaTEpUAIBI.

3.3.YueOHo-MeTOANYeCKOE 00ecnieyeHHEe 001e00pa30BaTeIbHOI YUeOHOH AMCIUILIMHBI.

OcHoBHas1 JIUTEpaTypa:

. Mycrapun A. I'. buonorus [DnexTpoHHbIi pecypc] : ydeOHUK / A.
I'. Mycradun, B. b. 3axapoB. — M. : KunoPyc, 2018. — 423 c. — (Cpennee npodeccroHanbHoe
obpazoBanue). — Pexxum nocryna : https://www.book.ru/book/927655

Oo6mas owonorus : yue6. mocodue / C. U. KomecuukoB. — M. : KuoPyc, 2018. — 287 ¢c. —
(Cpennee npodeccuoHanbHOe oOpa3oBaHue). — Pexum JocTyna -
https://www.book.ru/book/927653

JlonosiHuTEILHAS JIUTEPATYypa:

buonorus. 10 k1. bazoBwlif ypoBeHb : yueOHUK s obmeoOpaszoBat. yupexaenuit / [I. K.
bensen, I'. M. Ipmvmutr, JI. H. Ky3uenosa [u ap.]. — 3-e m3a. — M. : IIpocsemnienwne, 2016. — 223
C.

buonorus. 11 kin. ba3oBelif ypoBeHb : yueOHUK JuIsi oOmieoOpa3oBaT. yupexnaenuit / J[. K.
benses, [1. M. bopoaun, I'. M. Ipmvmun [u np.]. — 2-e u3zn. — M. : [Ipocsemenue, 2016. — 224
C.
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HaTepHET-pecypcHl.

1. Pasnen obpasoBarensHOro mopraisa MultiRing.ru, mpodeccuonanbHOro cepBHca
noarotoBkd Kk EI'D oHNIaliH 1 MHHOBAIIMOHHOW CHCTEMBI JUCTAHIIMOHHOTO o0ydeHus "OOmako
3HaHuit". [DaekTpoHHBI pecypc].- Pexxum moctyma: http://biology.ru  (mara oGpamieHwus:
20.08.2019).

2. BuprtyansHas oOpa3oBarenbHas jabopaTopus [DIeKTpOHHBI pecypc].- Pexum
nocryna: http://www.virtulab.net (nara obpamienus: 20.08.2020).

3. Caiit  mpenojaBaTens [Onextponnblii  pecypc].-  Pexum  pmocryma:
http://elenazharkova.ru (mara ooparmenus: 20.08.2020).

4, CrnpaBOYHUK JUIsl yYalIUXcsl B CpeAHEN IMIKoJie [DJIEKTPOHHBIN pecypc].- Pexxum
nocryna: http://shkolo.ru (mata oopamenwus: 20.08.2020).

5. @DaloBbId  ApXUB CTYJACHTOB [DJIEKTPOHHBIN pecypc].- Pexum npocrymna:

http://www.studfiles.ru (nara o6parmienus: 20.08.2020).

6. WudopmaninonHsle Marepuanbl [DIEKTPOHHBIN pecypc].- Pexum nocryna:
http://biofile.ru (nara ob6pamenus: 20.08.2020).

7. CrnoBapu W SHUMKIONEIWU [DNEKTpPOHHBIM pecypc]l.- Pexum nocryna:

http://dic.academic.ru (mara ooparenus: 20.08.2020).

3.3. Opranu3anusi 00pa3oBaTeILHOIO Mpoiecca
OOyuenne y4eOHOM AMCUMIUIMHBI  OCYILIECTBISAETCA [UIsl TPYMNIBI  CTYICHTOB,
oOyJaromuxcsi Ha 6a3e OCHOBHOTO 001ero oopa3oBanus (9 K1accoB) Ha MIEPBOM Kypce.
[TpomexyTouHas aTTectanus npoBoauTcs B popme nuddepeHImpoBaHHOrO 3aUeTa.
Peanuzamus rem Beenenwue, 1.1, 3.1, 4.1, 5.1, 5.2 Bo3MOkHA ¢ IPUMEHEHUEM 3JIEKTPOHHOTO
00y4YeHus1, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA; B 0011eM 00beMe — 9 acoB.

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJa, O06beM yacos
pa3/iesioB U TeM JadopaTopHble U MPaKTHYecKue padoTsl,

CaMOCTOsITeIbHAs PadoTa 00y4alOIMNXCH
Beenenue Benenne O0beKT n3yueHust OM0JIOTUN — KHUBast 1

npupoza. [Tpu3Haku xKHUBBIX OPraHU3MOB U UX
MHOTo0Opasue. YpoBHEBas OpraHn3aIus )KHBOH
HOPUPOBI M 3BOJIOLMS. MeTO/AbI TO3HAHUS AKUBON
npupo el O01IMe 3aKOHOMEpPHOCTH Onoioruu. Pob
Ouosioruu B pOpMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTHHBI MUPa U
NPAaKTUYECKOH 1eATeNbHOCTH JoAeH. 3HaueHue
OMOJIOTHY TIPH OCBOEHUH MO eccHii n
CrHenHanbHOCTEN CpeIHero NpodeccuoHanbHOTO
oOpa3zoBaHwUsI.

Bbuonorudeckne cucteMbl pa3HOTO YPOBHS: KIIETKA,
OpraHu3M, MONyJIsALus, SKocucTeMa, Ouocdepa.
[{apcTBa *KMBOM IPUPOBI.

Paspnea 1. Yuenue o knemxe
Tema 1.1. Xumunyeckass opraHuzanusa kieTku. Kietka — 1
Xumuyeckas JJeMEHTapHas JKMBasg CHCTEMa U OCHOBHas
OpraHu3aus CTPYKTYpHO-(QYHKIIMOHaNbHAs  €IMHUIA  BCeX
KJIETKU KUBBIX OpraHu3MoB. Kpamxas ucmopusa uzydeHus
kiemku.  OpraHMueckue M  HEOpraHUYECKHe

BCIICCTBA KJICTKU W JKUBBIX OPraHHU3MOB. Be.]'IKI/I,
YIJI€BOAbI, JTUIUAbI, HYKJICHUHOBBIC KHUCIIOTBI U HX
POJIb B KJIIETKE.

Paznen 3. OcHO6bl 2eHemUKU U CeNleKUUU
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Tema 3.1. I'enetuka  —  Hayka 0 3aKOHOMEPHOCTSAX 2
OCHOBBI YYEHUS O | HACJICACTBEHHOCTH W HW3MEHYMBOCTH OPTaHU3MOB.
HacjeacTteeHHocTH | I.Menaenn - OCHOBOMOJI0KHHUK TCHETHUKHU.
Y U3MEHYHMBOCTH. | ['eHeTHYecKass TEepPMUHOJIOTHS U CUMBOJIHKA.
3aKOHBl TEHETHKH, YycTaHoBiIeHHble [ .MeHnenem.
MonorubpuaHoe # JAUTHOPHIHOE CKpEIIUBaHUE.
XpomocoMHast TEeOpUs HaCJICICTBEHHOCTH.
BzaumogeiictBue T'€HOB. I'enetuka oJja.
ClemiecHHOE ¢ II0JIOM HacjieJAoBaHUE. 3HAYCHHUC
FeHETUKU IS CeJIEKIINU n MEIULINHEL.
HacnenctBenHsle 00Jie3HM 4Y€IOBEKa, UX NMPUUYMHBI U

PO UITaAKTHKA.
Pasnean 4. Ilpoucxorcoenue u pazeumue y3cu3nu Ha 3eme.
eonwyuonnoe yuenue.
Tema 4.1. [IpoucxoxaeHne W HadajdbHbBIE JTalbl pPa3BUTHUS 2
OcHOBBI yueHHs O | ®HU3HU Ha 3emiie. [ MmoTe3bl MpOUCXOKICHUS KU3HU.
HacliecTBeHHOCTH | M3yuenue OCHOBHBIX 3aKOHOMEPHOCTEMN

Y U3MEHYUBOCTHU. | BO3HUKHOBEHUS, PA3BUTHUSA U CYIECTBOBAHUS KU3HU
Ha 3emie. YCJIOXHEHHE JKUBBIX OpPraHU3MOB B
npolecce 3BoyioLMU. MHOroodpasue *XHBOIO MHpa
Ha 3emJIe U COBPEMEHHAs €r0 OpraHu3alus.

Vcropus pa3BUTHS HBOJIOLUOHHBIX WieH. 3HaueHue
pabor K.JIunnes, JK.b.Jlamapka B pasBuruu
HBOJIIOLMOHHBIX HJEH B OMOJOTHMHU. DBOJIOLHMOHHOE
yuenue Y.J/lapBuna. EcrecTBeHHbIl o0TOOp. Poib
HBOJIOIMOHHOIO  y4eHHSs B (OpPMHUPOBAHUHU
COBPEMEHHOM €CTeCTBEHHOHAY4YHON KapTUHbI MHpa.

Paszaea S. Ilpoucxorcoenue uenosexa.
Tema 5.1. Opomtonus npuMatoB. CoBpeMeHHbIE TUIIOTE3bI O 2
AHTpOIIOTEHE3. | IPOUCXOKICHUM YesloBeKa. Jloka3aTenbcTBa poAcTBa

YCJIOBECKaA C MJICKOITMTAIOIIMMHU ) KMBOTHBIMU. OTansl
9BOJJIOIMH YCJIOBCKA.

Tema 5.2. PosicTBO M € IMHCTBO MPOUCXO0KACHUS YETOBEUECKUX 1
YenoBeueckue pac. Kputuka pacusma.
pachl.
Hroro 9

3.4. KaagpoBoe o0ecnieyenne 00pa3zoBaTeibHOIO MpoLecca
TpeboBanusi K KBaTH(PHUKAIIMN MEJArOTMYECKUX KaJIpOB: HaJM4YME BBICIIETO OOpa30BaHUS.

[lenarornyeckne paOOTHUKH, MPHUBIEKAEMBbIE K pealu3allid 00pa3oBaTEIbHONW MPOTrPAMMBL,
JOJDKHBI  TIOJy4aTh JIOTMOJIHUTENbHOE TNpoQeccHoHaibHOe 00pa3oBaHUE [0 IporpamMmam
MOBBIIIEHUS KBAJTH(PHUKAIMY, B TOM YHCie B (hOpME CTAKUPOBKU B OPTaHU3AIMAX, HAIIPaBJICHUE
JESITEIbBHOCTH KOTOPBIX COOTBETCTBYET 00JaCTH MPO(EeCCHOHATBFHOW eATeIbHOCTH He pexe 1
pa3a B 3 rojia ¢ y4eToM paclIMpeHus CIeKTpa MpodhecCHuOHATBHBIX KOMIETEHIIUH.
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4. KoHTpOJIb ¥ OLIeHKA Pe3yJIbTATOB 0CBOEHUS AU CHUILIMHBI

Pe3ynbTatsl 00yueHus

DopMBI U METOJIBI KOHTPOJISI U OLICHKU
PE3yJIbTaTOB 00yUYEHUS

. JIMYHOCTHBIE! Cemunap,
-c(popMHPOBAHHOCTH YYBCTBA TOPAOCTH U cooO1eHus,
YBaXXEHUS K UICTOPUU U JOCTUKEHUAM JTOKJIa/Ibl,
OTEUYECTBEHHON OMOJIOTUYECKON HAYKH; pedepatbl
IIPEJICTaBJICHUS O LIEIOCTHOM €CTECTBEHHOHAYYHO!

KapTHHE MUPAa;

- IOHUMAaHKE B3aUMOCBSI3U U B3auMo3aBucumoctu | CemuHap,
€CTECTBEHHBIX HayK, UX BIUSHUS Ha OKPYKAIOUIYIO0 | COOOIIEHHUS,
cpelly, 95KOHOMHUYECKYIO, TEXHOJIOTUYECKYO, JTOKJIa/Ibl,
COLIMATILHYIO M 3TUYECKYIO c(hephl AesITeIbHOCTH pedepartsl,

YEeJI0BEKA;

3aI0JIHEHUE Ta0IuII,

COCTaBJICHUE CXEM,

NpakTUYecKHue 1 1abopaTopHbie padoThI,
KpPOCCBODJIBI,

YCTHBIM U MIACBMEHHBIA OIIPOC

[IpomesxyTounas arrecranus B popme
TECTUPOBAHUS

-CIIOCOOHOCTD UCIIOJIb30BATh 3HAHUS O
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTHHE MHUpPa
B 00pa30BaTeNbHOI U MPOPECCHOHATLHON
NEeSITeIbHOCTH; BO3MOKHOCTH UH(GOPMAIIHOHHOH
cpenbl Juist 0OecrieyeH s MPOTyKTUBHOTO
camMo00pazoBaHus;

CemuHap,

COOOIIIEHMS,

JIOKJIaJIbl,

pedepartsl,

TECTHUPOBAHUE,

3aroJIHeHNE Ta0JIHII,

COCTaBJICHHE CXEM,

MPaKTHYECKHE U JTabopaTOpHbIE PadOTHI,
pelieHne 3aaaq,

KPOCCBOP/IbI
- BIIQJICHHUE KYJIbTYPOU MBIIUICHHS, CIOCOOHOCTRIO | CeMuHap,
K 0000111eHI0, aHATTU3Y, BOCIIPUSATHIO COOOIIIEHHS,
uH(pOpMaIUK B 00J1aCTH €CTECTBCHHBIX HaYK, JIOKJIAJIbI,
MOCTAHOBKE 1IEJTH U BEIOOPY MyTel ee TOCTHKEHus: | pedeparsl,
B npodeccCuoHaIbHOMU cepe; KpPOCCBOP/IbI
TECTHUPOBAHUE,

3aIIOJTHEHUE TaOJIHII,

COCTaBJICHHE CXEM,

MPaKTUIECKHE U Ja00paTopHbIe pabOTHI,
pelieHue 3aaa4d

- CIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbHOCTH COBPEMEHHBIMU MPUHITUTIAMHU
TOJICPAHTHOCTH, TUAJIOTA U COTPYTHUIECTBA;
TOTOBHOCTB K B3aUMO/ICHCTBHIO C KOJIJIETaMH,
paboTe B KOJIJICKTUBE;

Cemunap,

COOOIIEeHHS,

JTOKJTAJTBI,

pedepartsl,

3aIIOJTHEHUE TaOJIHII,

COCTaBJICHHE CXEM,

MIPaKTUIECKHE U Ja00paTopHbIe pabOTHI,
pelieHue 3aaaq,

KPOCCBOP/IBI

-I'OTOBHOCTbH HUCIIOJIB30BAaTh OCHOBHBIC MCTOAbI

Cemunap,
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3al[UThl OT BO3MOKHBIX IIOCJIEACTBUN aBapuid,
KaracTpod, CTUXHUHHBIX O€/ICTBHIA;

COOOIIEeHHS,
JTOKJTaJIbI,

pedepartsl,
IPAKTUYECKHE U JIADOPATOPHBIC PAOOTHI

-00JaiaHNe HaBbIKaMU O€3011acHOM paboTHI BO
BpEMsI IIPOCKTHO-UCCIICIOBATEIbCKON 1
3KCHepI/IMeHTaJIbHOI7I ACATCIIBHOCTH, ITPU
VICIIOJIb30BaHUH JIA0OPATOPHOTO 000PYAOBAHHUSL

Texkymui KOHTPOIIb

nabopaTopHbIe pabOTHI,

cooOuieHus

YCTHBIN U MUCbMEHHBINA OIPOC
[IpomexyTounas aTrrectamus B popme
TECTUPOBAHUS

- CI0COOHOCTH MCTIOJIB30BATh MPHOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUUECKON AEATENbHOCTU U
[IOBCEIHEBHOM JKHU3HM ISl COOJIIO/IEHUS MEP
npoMIAKTUKN OTPABICHUN, BUPYCHBIX U IPYTUX
3a00JI€BaHUM, CTPECCOB, BPEAHBIX IPUBBIUEK
(KypeHus, aIKorojim3Ma, HApKOMaHUH ); TIPaBUIT
TIOBEJICHUS B IPUPOJHOM CPEAE;

CemuHap,
COOOIIIEeHMS,
JIOKJIA/Ibl,
pedeparsl,
TECTUPOBaHUE,
3aroJIHEHUE TaOJIHII,
YCTHBIN OIIPOC

- TOTOBHOCTb K OKa3aHMIO IIEPBOU IIOMOLIY IIPU
TpaBMax, IPOCTYIHBIX U IPYruX 3a00JI€BaHUSAX,
OTPABJICHUSX MHIIEBBIMU IIPOIYKTAMY;

Cemunap
YCTHBIN OITPOC

. MeTanpeaMeTHbIE: CemuHap,
-0CO3HaHUE COIMAIbHON 3HAYUMOCTH CBOCH cooOIIeHus,
npodeccuu/CrenuarbHOCTH, 001aTaHe JTOKJIa/Ibl,
MOTHUBAIMEH K OCYIIECTBICHUIO pedepartsr
poeCCHOHAIBHON JESITEIbHOCTH;

- IOBBIIIIEHUE UHTEJUIEKTYAIbHOTO YPOBHS B CemuHap,
nporecce H3y4eHHus OMOIOTUIECKHX SIBICHU, cooO0IIeHus,
BBIIAIONINXCSI TOCTHXKEHUN OMOJIOTHH, BOIIEAIINX | JOKJIAJBI,

B 00IIIEYETIOBEYECKYIO KYJIbTYPY; CIOKHBIX U pedepartsl,
MPOTUBOPEUYUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX TECTHUPOBAHUE,

HayYHBIX B3IJISI0B, UJI€W, TEOPUIA, KOHIIEIIHM,
TUNoTe3 (0 CyIIHOCTH U IPOUCXOXKICHUH )KU3HH,
YEJIOBEKa) B XOJI€ padOThI C Pa3TuIHBIMU
MCTOYHUKaMU UHGOpMAIUY;

3aIl0JIHEHUE TaOJIHII,

COCTABJICHUE CXEM,

MpaKTU4eCKHe U JabopaTtopHbie paboThI,
pelIeHue 3a1ad4,

KpPOCCBOD/IHI,

YCTHBIM U MUCBMEHHBINA OIIPOC
[IpomexyTounas arrectanus B popme
TECTUPOBAHUS

-CIIOCOOHOCTh OPTraHN30BBIBATH COTPYIHUYECTBO
€MHOMBIIIJIEHHUKOB, B TOM YHUCIIE C
MCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-

3aIIOJTHEHUE Ta0JIHII,
COCTaBJICHHE CXEM,
MIPaKTUIECKHE U Ja00paToOpHbIe pabOTHI,

KOMMYHMKAIIMOHHBIX TEXHOJIOTHH; Cemunap,
COOOIIIEeHMS,
JOKJIaJIbl,
pedepartsl,
pelieHne 3aady,
KpPOCCBOP/IbI

- CIOCOOHOCTh TOHUMATh TPUHITUITBI Cemunapsl,

YCTOMYHMBOCTH U MPOJTYKTUBHOCTH JKHBOU coo01eHus,

IIPUPOJIBI, yTH €€ U3MEHEHUS 0] BIUSHUEM JOKJIaJbl,

AHTPOIIOTEHHBIX (DAKTOPOB, CIIOCOOHOCTH K pedeparsi,

CHCTEMHOMY aHAJIU3Y II100aJIbHBIX IKOJIOTHYECKUX | TECTUPOBAHHE,
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po6JeM, BOIIPOCOB COCTOSTHHSI OKPY KAIOIIEH
Cpelibl ¥ PALIMOHAIIBHOTO UCTIOIb30BaHU
IPUPOJIHBIX PECYPCOB;

MPaKTUYECKHE U JIaAOOpaTopHbIE paboTHI,
pelieHue 3aaad,

KpOCCBOpP/BI,

YCTHBIN U MUCbMEHHBINA OIPOC
[IpomesxyTounas arrecrauus B popme
TECTUPOBAHUS

-yMeHUe 000CHOBBIBATH MECTO U POIh
OMOJIOTMYECKUX 3HAHUH B IPAKTUUECKON
JIeATEeTLHOCTH JIFOACH, Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTH; ONPEEIATh )KHUBbIE OOBEKTHI B
MPHUPOJIC; TPOBOJAUTH HAOIIOICHUS 32
9KOCHUCTEMAaMHU C IEIbI0 UX OIMMUCAHUS U BBISIBIICHUS
€CTECTBEHHBIX M AHTPONOTEHHBIX U3MEHEHUI;
HaxOJIUTh U aHAJTU3UPOBATH HHPOPMAIIUIO O
JKMBBIX 00BbEKTaX;

CemuHap,

COOO0IIIEeHMS,

JIOKJIaJIbl,

pedeparsi,

TECTUPOBaHUE,

3aroJIHeHue TabJIulL,

COCTaBJICHUE CXEM,

IpakTU4YeCKHUe U JabopaTopHbIe padoThI,
pelieHue 3aad,

KPOCCBOP/BI,

YCTHBIM U MIHCBMEHHBIA OIIPOC
IIpomesxyTouHas arrecrauus B popme
TECTUPOBAHUS

-CIIOCOOHOCTH IIPpUMCHATDb OMOJIOTHYECKUE U
9KOJIOTUYCCKUEC 3HAHUSA I aHaIn3a MPUKIaJHbIX
HpO6J’I€M XO3SIUCTBEHHOM JACATCIIbHOCTH,

Cemunap,

COOOIIECHMS,

JOKJIaJbl,

pedeparsl,

TECTUPOBAHUE,

pelieHue 3aay,

KpPOCCBOD/IBI,

YCTHBIM M MHCBMEHHBIA 0IIPOC

-CIIOCOOHOCTh K CAMOCTOSITEIbHOMY MPOBEICHUIO
HCCIIEI0BAHNM, IOCTAHOBKE €CTECTBEHHOHAYYHOIO
DKCIIEPUMEHTA, UCIIOJIb30BAHUIO
MH()OPMAIIMOHHBIX TEXHOJIOTUN ISl PEIICHUS
HAYYHBIX ¥ MPOECCHOHANBHBIX 33/1a4;

3aIloJIHEHNE TAOJIHIL,

COCTaBJICHHUE CXEM,

MPaKTHYECKHE U JTabopaTOpHbIE PadOTHI,
pelIeHue 3a1ad,

YCTHBIM U MIHCbMEHHBIN OITPOC

- CIIOCOOHOCTH K OLIEHKE 3THYECKHX CemuHap,
aCIeKTOB HEKOTOPBIX UCCIIEI0BaHUH B 06JacTh cooOieHus,
OMOTEXHOJIOTMH (KIIOHUPOBaHHUE, HCKYCCTBEHHOE JIOKJIaJIbl,
OILIOIOTBOPEHHUE); pedepartsl,
MIpaKTUYECKHe U JadopaTopHble pabOThI
* IpeAMeTHbIE: CemuHap,
-C()OpMHUPOBAHHOCTH TIPEICTABICHUI O POJTU U CoO0IIeHMS,
MecTe OMOJIOTUU B COBPEMEHHON HAYYHOU KapTHHE | JOKJIaJbl,
MUpa; TOHUMaHHE PoJIu OUOJIOTHH B pedepartsl,
(dopMHpOBaHUU Kpyro3opa 1 (HyHKIIHOHAIEHON TECTUPOBAHUE,

TpPaMOTHOCTHU JIA PCIICHUA NPAKTUICCKUX 3a/1a4,

COCTaBJICHHE CXEM,
MpaKTU4ecKue u JabopaTtopHbie paboTHI,
KPOCCBOP/IbI,

YCTHBIM U MHCbMEHHBINA OITPOC

- BJIaJICHE OCHOBOIIOJIATAFOIIUMU NOHATUSAMHA U
[IPEACTABIICHUSAMU O JKUBOU IIPUPOJE, €€
YPOBHEBOU OPraHU3aLMH U YBOIOLNN; YBEPEHHOE
M0JIb30BaHKE OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJINKOI;

Cemunap,
COOOIIEeHHS,
JTOKJIAJIbI,
pedepartsl,
TECTUPOBAHUE,
3aIl0JIHEHNE TAOJIHIL,
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COCTaBJICHUE CXEM,
MPaKTUYECKHUE U JTa0OpaTOpHBIEC PabOTHI,
pelieHue 3aad,

KPOCCBOD/IbI,

YCTHBIM U MUCBMEHHBIA OIIPOC
[IpomexyTounas aTrectanus B popme
TECTUPOBAHUS

-BJIaJICHUE OCHOBHBIMHU METOJaMU HAYYHOI'O
MO3HAHUS, UCIIOJIB3YEMBIMH ITPU OUOIOTHYECKUX
MCCJICIOBAHUSIX KUBBIX OOBEKTOB U IKOCHUCTEM:
ONMCAHUEM, U3MEPEHUEM, IIPOBEICHUEM
HaOJII0/ICHUI; BBISIBIICHUE U OLIEHKA
AHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

CemuHap,

COOOIIEeHHS,

JIOKJIaIbl,

pedepartsl,

TECTUPOBAHUE,

3aI0JIHEHUE Ta0JIuII,

COCTaBJICHHE CXEM,

NpaKkTHYECKHE U J1JabOpaTOpHbIC paboThHI,
YCTHBIN U MIUCbMEHHBIH OMPOC
[TpomesxyTouHas arrectanus B popme
TECTUPOBAHUS

-c(hopMHPOBAHHOCTH YMEHHI OOBSICHSATH
pe3yNbTaThl OMOIOTUYECKUX HKCIIEPUMEHTOB,
pelaTh JIeMeHTapHble OMOIOrMYECKUE 3a/1auH;

TECTUPOBAHUE,
3aroJiHeHue TalJIuiL,

COCTaBJICHHUE CXEM,

IpakTU4YeCcKHue U JabopaTopHble padoThI,
pelleHue 3a1a4,

KpPOCCBODJIBI,

YCTHBIM U MIHCBMEHHBIA OIIPOC
IIpomesxyTouHas arrectanus B popme
TECTUPOBAHUS

-c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 1O
OTHOLICHUIO K Onosiornyeckoi nudopmanuu,
NOJy4aeMOi 13 pa3HbIX HCTOYHHUKOB, TI100aIbHBIM
HKOJIOTMYECKUM MpoOsieMaM U IMyTSAM UX PeIICHUsI.

CemuHap,
COOOIIEHMS,
JIOKJIa/1bl,
pedepartsl,
3aroJiHeHue TabJuIL,
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