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®I'OC) cpemnero  obmiero  0o0Opa3oBaHUS, YTBEPKIACHHOTO  IPUKA30M
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(beneparbHOro rocyAapCTBEHHOI0 CTaHIapTa CPEIHEr0 MPOPECCUOHATLHOTO
00pa3oBaHus MO CHEHHATBHOCTSIM :
09.02.04 Uudopmanmonnsie cuctemsl (o otpacism); 13.02.11 Texuuueckas

AKCIUTyaTaIs ¥ 00CITyKHBaHUE DJIEKTPUIECKOTO U JIEKTPOMEXAHUIECKOTO
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CBapouHO€ MPOU3BOACTBO,

PEKOMEHJAIUSIMU IO  OpraHU3alliyd  TOJY4YeHUs CpeaHEero oOIIero
oOpa3oBaHMsI B Hpelelax OCBOCHHUS O0Opa30BaTENbHBIX MPOrpaMM CpPEIHETOo
npodeccruoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHUS C
yderoM TpeOoBaHHMI  (enepa’dbHBIX TOCYJapCTBEHHBIX  00pa3oBaTebHBIX
CTaHIAPTOB M TMOJIy4aeMOH CIEHIUATbHOCTH WM Tpodeccuu  CpeaHero
npodeccuoHanbHOr0 o0pa3zoBaHusi (mucbMoO JlemapTaMeHTa TOCYAapCTBEHHOMN
MOJIMTUKH B chepe MoAroToBku padouunx kaapos u 110 MunoOpuayku Poccuu ot
17.03.2015 Ne 06-259),

OPUMEPHOW TpOorpaMMmbl  y4eOHOW auciuIumHbl  «buomorus»  mos
nmpoecCHOHaNbHBIX ~ 00pa30BaTENbHBIX  OpraHu3alui, PEeKOMEHJIOBAHHOU

CDGI[CpaJ'IBHBIM rocyarapCTBCHHbBIM AaBTOHOMHBIM  YUPCIKIACHHUCM «CDez[epanLHHﬁ



WHCTUTYT pa3BuUTUsA oOpazoBanus» (mamee — DPI'AY «DUPO») B kauectBe
OPUMEPHON TMpOrpaMMbl JUIsl  pealid3allid  OCHOBHOM  TpodeccroHaIbHOM
oOpazoBatenbHOl mporpammbl CIIO Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C
MOJIYYCHUEM CpeHEro o0mero obpazoBaHusi, mMpoTokos Ne 3 oT «21» wuroms
2015r., peructpaunonnusiii Homep pereH3ur Ne 381 ot «23» uronst 2015r. ®I'AY
«DUPO».
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1. MACIHIOPT TPOT'PAMMBI YUEBHOM JTUCIHHUIIJIMHBI
BNOJIOT'UA
1.1. O6s1acTh NPUMEHEHUs] TPOrPaMMbl Y4eOHO TN CHUILTHHbI

[Iporpamma y4eOHON JHUCHIUTLTAHBI «bHONOrUs» SABISETCS YaCThIO
o0ureo0pa3zoBaTeabHOr0O LKKIAa 00pa3oBaTenbHOl nmporpamMMbel CIIO mporpammel
MOATOTOBKM  CHEIUAIUCTOB cpenHero 3BeHa (manee — IIICC3) mo
CIEIUANIBHOCTSIM  cpeaHero  mnpodeccuoHaibHOro  obpaszoBanus:  09.02.04
NudopmanmonHsie cucTeMsl (10 OTPacisiM)

13.02.11 TexHuueckass HKCIUTyaTallsi U OOCITY>KHBAHHME DJIJIEKTPUUECKOTO U
AIEKTPOMEXAHUYECKOTO 000py10BaHus (TI0 OTPACIISIM)

15.02.08 TexHOIOrMs MAalIMHOCTPOECHUS

22.02.06 CBapouHO€ MPOU3BOJICTBO TEXHHUYECKOTO MPouis mpodheccuoHaTILHOTO

oOpa3zoBaHUs.

1.2. MecTto y4yeOHo#i nucuuiiinibl B cTtpykrype IIIICC3

YueOHasg JUCHUIUIMHA SBJISETCS JUCHUIUIMHOW 0011e00pa30BaTeIbHOTO
y4eOHOTO IMKJIa B COOTBETCTBUU C TEXHUUYECKUM MpoduieM mnpodhecCuoHaAIbHOTO
o0Opa3zoBaHUs.

VYyebnass nucuumiuuHa «buosorus» OTHOCUTCS K MPEAMETHOW o00JyiacTu
®I'OC cpeagnero obmero obOpa3zoBanusi  «EcrecTBeHHBIE HayKW» OOIeH U3
00s3aTeNbHBIX MPEIMETHBIX 00IacTen

VYpoBeHb 0cBOeHUS yUeOHOU MUCHUIUIMHBL B cOOTBeTCTBUM ¢ PI'OC cpennero
o0O1ero oOpazoBaHusi 0a30BBIi.

Peanuzanus  coaepkaHuss ~ y4eOHOM  JUCHUIUIMHBI  MpEHANojaraet
cOONIO/IeHNe TPHUHIUIA CTPOrOM TMPEEMCTBEHHOCTH 10 OTHOIICHUIO K
coJiep KaHuI0 Kypca bruosioruu Ha cTyreHr OCHOBHOTO 00IIero o0pa3oBaHus.

B 10 xe Bpems yueOHas mucruruimHa buonorwst ms mpodeccuoHambHBIX
o0Opa3oBaTeIbHBIX OpTraHU3aIHi 00J1a1aeT CAMOCTOSITEIbHOCTBIO U 1IETLHOCTBIO.

PaGouyass  mporpamma  y4eOHOW  gucuuiuiiael  buonorus — umeer

MEXKIIPEIMETHYIO CBSI3b C 00I1€00pa30BaTEIbHBIMU yUYE€OHBIMU JUCHUILUIMHAMU



"Oxonorus", "Xumua" u npodeccuoHanbHBIMU qUCIUIUIHHAMH "TIpombliieHHas
AKOJIOTHS ", "DKOJIOrHYECKHE OCHOBBI PUPOAOTIOIb30BaHUA "

N3yyenue ydyeOHON qucUUIUIMHBI brosiorus 3aBepiuaeTcss MpoMeKyTOUHOU
aTrrecranmeri B dopme ouggepenyuposannoco 3awema B pPaMKaxX OCBOCHHS

[ITICC3 na 6a3e 0CHOBHOT'O 00I1IET0 00pa30BaHUSI.

1.3. Ilnanupyembie pe3yJibTaTbl OCBOCHHSI Y4e€0OHO! JUCHUIIJINHBI
OcBoeHMe conepx)aHus Y4eOHOW JAUCIUILIMHBI  buomorus oOecrieynBaeT
JNOCTHKEHUE CTYACHTAMU CIEIYIONIUX Pe3yabTATOB:

JJUIHOCTHBIC PE3yJabTaThI:

— c(opMUpPOBaHHOCTh YYBCTBA TOPJOCTH M YBAXKEHUS K HUCTOPUU U
JOCTIDKEHUSIM ~ OTCUYECTBEHHOW OHMOJOTMYECKON HAyKH; TMPEACTABICHHUS O
IIEJIOCTHON €CTECTBEHHO-HAYYHOW KapTHHE MHPA;

—— MOHWMAaHKE B3aUMOCBSI3M U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, UX
BIIUSHUS Ha OKPYKAOIIYI0 Cpedy, OKOHOMHYECKYIO, TEXHOJIOTHYECKYIO,
COIMAITBHYIO U ATHYECKYIO C(hephl NEeATCTLHOCTH YETIOBEKA;

—— CIHOCOOHOCTh HCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW €CTECTBEHHO-
HAyYHOH KapTHHE MUpa B 00pa30BaTelIbHON M MPO(PECCHOHATLHOMN JIeATEeILHOCTH,
BO3MOXHOCTH HMH(POPMAIIMOHHON cpeabl Juisi oOecleyeHus: MPOAYKTHUBHOTO
caMm000pa3oBaHus;

—— BJIQJICHHE KYJIbTYPOU MBIIUICHHS, CHOCOOHOCTh K 00OOIIECHUIO, aHATTU3Y,
BOCIPUATHIO MH(POpMalUd B OOJACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE IIEJH U
BBIOODY ITyTeH ee JOCTHKEHUS B podeccnoHanbHO# cdepe;

—— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH ESATEIILHOCTH COBPEMEHHBIMU
MPUHITUNIAMA  TOJEPAHTHOCTH, JWajora W COTPYJAHHYECTBA, TOTOBHOCTh K
B3aMMOJICUCTBUIO C KOJUIETaMH, pa00Te B KOJUICKTHBE;

—— TOTOBHOCTH HCIIOJIh30BaTh OCHOBHBIC METOBI 3AIUTHI OT BO3MOIKHBIX
MOCJIEACTBUNA aBapuii, kKaracTpod, CTUXUUHBIX OCICTBUM;

—— o0sanaHve HaBbIKaMM Oe30MacHOM pabOThl BO BpeMsi MPOEKTHO-
UCCIICIOBATEILCKON M AKCIIEPUMEHTAIBLHON JIEATCILHOCTH, NPU HMCIOJIb30BAHUH
71a00paTOPHOTO 00OPYAOBAHNS,

—— CHOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETEHHBbIE 3HAHMS W YMEHHUSA B
NPAKTUYECKON JEATEIHHOCTH M TIOBCEAHEBHOW KM3HU [JISi COOJIIOJICHUS] MeEp
NpoUIIaKTUKKA OTpaBICHUN, BHUPYCHBIX M JAPYTUX 3a00JEBaHUN, CTPECCOB,
BpPEIHBIX MPUBBIUEK (KypEeHUS, AJIKOTOJIN3Ma, HAPKOMAHHH ); TIPABUJI TIOBEICHUS B
MPUPOJTHOM CpEJIE;

—— TFOTOBHOCTh K OKAa3aHHUIO MEPBOW MOMOIIU MPH TPpaBMax, MPOCTYAHBIX U
IpyTuX 3a00J1€BaHUSAX, OTPABICHUSIX MHUIIEBHIMU MTPOTYKTAMH



MeTalnpeJIMeTHbIe pe3yJibTaThl:

—— OCO3HaHHE COLMAIbHON 3HAUMMOCTH CBOEH Mpodeccun/crennaibHOCTH,
o0alaHue MOTUBALIMEH K OCYIIECTBICHUIO IPO(ECCHOHATBLHON AeSITENbHOCTH;

DK3aMeH MPOBOAUTCS MO PEHICHUI0 MpodeccuoHanbHON 00pa3oBaTEIbHON
OpraHM3aIMy JTUOO0 0 KEITAHUIO CTYACHTOB NPU U3YYCHUH YICOHOUW ITUCIIUTUIMHEI
«buonorus» kak npo@uiIbHON y4eOHON TUCIUILTUHBI.

—— TIOBBIIIEHHE WHTEJUIEKTYaJlbHOTO YPOBHSA B MPOLECCE HW3YUYCHHS
OMOJIOTUYECKUX SIBJICHUM; BBIJAIOMIMXCSA JTOCTHXKEHUI OHOJOTHUU, BOUIEAIIUX B
OOIIEYEIOBEYECKYIO KYJIbTYPY; CIOXHBIX M MPOTUBOPEUMBBIX IyTEHl pa3BUTUS
COBPEMEHHBIX HAYYHBIX B3IJISIOB, WJIEH, TEOpUM, KOHIICMIMKA, TUNoTe3 (0
CYIIHOCTH U TIPOUCXOXKJICHUU KU3HU, YEJIOBEKA) B XOJi€ pabOThl C pa3sIUYHBIMU
MCTOYHUKAMU UH(HOPMAIIHH;

—— CIOCOOHOCTh OPraHU30BBIBATH COTPYIHUYECTBO €IMHOMBIIICHHUKOB, B
TOM qucie Cc MCIIOJIb30BAHUEM COBPEMEHHBIX UH(}OpPMAMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

—— CIIOCOOHOCTh MOHUMATh MPHUHIUIIBI YCTOMYMBOCTU U MPOTYKTUBHOCTH
KUBOU TMPUPOBI, TyTH €€ U3MEHEHHUS MOJ1 BIUSHUEM aHTPOIOTE€HHBIX (DAKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY aHajiu3y TIJI00aJbHBIX 3KOJIOIMYECKUX MpoOieMm,
BOITPOCOB

COCTOSIHUSL ~OKPYXAarollle cpelbl W PalMOHAIBHOIO HCIOJIb30BAHUS
IPUPOJHBIX PECYPCOB;

—— yMeHHE OOOCHOBBIBATH MECTO M POJb OHOJIOTMYECKHX 3HAHUWA B
MPAKTUYECKOM JEATEIIbHOCTU JIIOJEH, PAa3BUTUHU COBPEMEHHBIX TEXHOJIOTUM;
ONPENENATDH )KUBBIE

O0OBEKTHI B MPUPOJIE; TPOBOAUTH HAOIIIOICHUS 32 SKOCUCTEMAMH C LIEbI0 UX
ONMCAHUS U BBISIBJICHUS €CTECTBEHHBIX U aHTPOIIOT€HHBIX N3MEHECHUI; HAXOIUTh U
aHAIM3UPOBATh HH(POPMALIUIO O KUBBIX 00OBEKTAX;

—— CIOCOOHOCTh NMPUMEHATH OUOJIOTMYECKUE U HKOJIOTMYECKUE 3HAHMS IS
aHaNIKM3a NPUKIAJHBIX POOJIEM XO35MCTBEHHON A€ TENbHOCTH;

—— CIOCOOHOCTh K CaMOCTOATENbHOMY MPOBEACHUIO UCCIEI0BaHUM,
NIOCTAHOBKE €CTECTBEHHO-HAYYHOIO0  JKCIEPUMEHTA,  HCIIOJIb30BaHUIO
UH(GOPMAIIMOHHBIX TEXHOJOTUM ISl PEIICHHs] HAYYHBIX U MPOQPECCHOHATBHBIX
3a/1ay;

—— CIIOCOOHOCTH K OIEHKE 3TUYECKHUX aCMEKTOB HEKOTOPHIX UCCIIECIOBAHUN B
o0nacTi OMOTEXHOJIOTUH (KJIOHUPOBAHKE, HICKYCCTBEHHOE OILIOJOTBOPEHHUE);

IPEIAMETHDBIC PE3YyJabTaThbI:

— chOpPMUPOBAHHOCTh TMPEACTABICHUM O pPOIU M MecTe OHOJIOTMU B
COBPEMEHHOW HAayyHOM KapTHHE MHUpa; I[OHUMAaHUE POJU OHOJOTUU B
dbopmupoBaHUM Kpyro3zopa MU (DYHKIHMOHAJIBLHOM TPAMOTHOCTU JUISl PEIICHHS
MPAKTUYECKUX 3a]aY;



- copMUPOBAaHHOCTH
Ononornyeckor  HWHQPpOpPMAIIUH,

COOCTBEHHOMU
IIOJIy4YaeMOU U3

OTHOILICHUIO K
WCTOYHHUKOB, K

MO3ULUHA  TI0
pa3HbIX

r7100aJIbHBIM SKOJIOTUYECKUM TPoOIeMaM | Iy TSIM UX PEeIIeHUs
—— BJIAJICHHE OCHOBOINOJIATAIOIIMMU IOHATUSAMHA WM IPEACTABICHUSIMHU O

KUBOU TIPUPOJE,

€€ YpPOBHEBOM OpraHM3alMd W 3BOJIOIUY;

YBEPEHHOE

MOJIb30BaHUE OMOJOTUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOIA;

—— BJIaJICHUE OCHOBHBIMU METOJAMU HAYy4YHOT'O IO3HAHMS, UCIIOJIb3YyEMBIMU
npyu OMOJIOTMYECKUX UCCIEAOBAHUSIX JKUBBIX OOBEKTOB U DKOCHUCTEM: ONHMCAHHUEM,
U3MEpPEHHNEM, MPOBEACHUEM HAOIIOACHU; BBISIBICHUE M OLIEHKA aHTPOIOICHHBIX

U3MEHEHHI B PUPOJIE;

—— c(hOPMUPOBAHHOCTh YMEHHMH OOBSCHATH PE3yIbTaThl OMOJOTHYECKUX
IKCTIICPUMEHTOB, PEIIaTh AIEMEHTApHbIE OMOJIOTHYECKUE 3a1aUH;

c(hOpMHUPOBAHHOCTH

COOCTBEHHOW TIIO3UIMM T[O OTHOIIEHHID K

Ounonornyeckor MHGOPMAIIHH, TTOTyIaeMOW U3 Pa3HBIX UCTOYHHKOB, TI100aTbHBIM
HKOJIOTHYECKUM MTPOoOIeMaM U MyTSIM UX PEIICHHMS.
OcBoeHue cojepkaHusi y4eOHOM AucHUILIMHBL buonorust oGecrieunBaeT

dbopMHpOBaHWE W PA3BUTHE YHUBEPCAIBHBIX YUYEOHBIX ICUCTBUH B KOHTEKCTE

MPEEMCTBEHHOCTH (DOPMUPOBAHUS OOLIUX KOMITETCHITUH.

Buabl yHuBepcaJbHbIX Y4eOHBIX el CTBUI

O01mue KOMIEeTEeHITHHA
(B coorBercTBUM ¢ PI'OC CIIO no

crnenuaJIbHOCTH/Ipodeccun)

JInuy"ocTHEIE
(obecmeunBaioT LIEHHOCTHO-CMBICJIOBYO

OPUEHTALNIO O0YYaIOIINXCA U OPUEHTAIUIO B

OK1. IloHuMarp CymHOCT U COLMAJIBHYIO

3HAUUMOCTh ~ CBOeW  Oyaymed  mpodeccun,

IIPOSIBJIATH K HEM yCTOWYMBBIN UHTEPEC,

caMOperyJIsIIus, OleHKa

(obecrmeunBarOT OpraHU3AIHNIO

00y4JarImUuMHUCs cBoeH yaeOHOU

COLMAJIBHBIX poisX ¢ MexIu4HOCTHBIX | OK3. [IpuHuMarh pemieHuss B CTaHOApTHBIX U
OTHOIIICHUSIX ) HECTAHJIAPTHBIX CHUTYyallUsIX M HECTH 3a HHUX
OTBETCTBEHHOCTb,
OKS8. CaMoCTOSTeIBHO  ONpeAessITh  3aJadu
po(hecCHOHATLHOTO UM JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS  CamMoOOOpa3oBaHUEM,  OCO3HAHHO
IUTAHUPOBATH MOBBINICHUE KBATHU(PUKAIUH.
PerynstuBHbIE: OK2. OpranuzoBbIBaTh COOCTBEHHYIO
1esenojaraHue, TUTAHUPOBAHKE, | IESATEIBHOCTh, BBIOMPATH THUIIOBBIE METOABI U
MPOTHO3UPOBAHKE, KOHTPOJIb (KOPPEKIHs), | CIOCOOBI BBIMOJHEHUS MPO(HEeCCHOHATBHBIX 3a/ad,

OILICHUBATh UX 3(PPEKTUBHOCTH U KaYECTBO,
OK3. IlpuHuMaTh pemieHuss B CTaHIAPTHBIX |

HCCTAHAAPTHLIX CHUTyallMsAX MW HCCTHU 3ada HHX




JIeATEIbHOCTH)

OTBCTCTBCHHOCThD.

[To3HaBaTenbHbBIC
(obecnieunBaroT UCCIIEI0BATEIbCKYIO
KOMIICTCHTHOCTb, YMCHHUC

pabotath ¢ uHopmanuen)

OK4. OcyuiecTBisiTh MOUCK M HCIOJIb30BAHUE
uHpopManuu, HeoOXoauMoil A 3PQPeKTUBHOrO
BBITIOJTHEHHUS poeCCUOHATIBHBIX 3ajad,
npo¢eCCHOHATBHOTO B JTMYHOCTHOTO Pa3BHUTHS,

OKS.

Hcnonb3oBath uHPOPMaAIIMOHHO-

KOMMYHHKAI[IOHHBIE TEXHOJIOTHH B
po(hecCHOHATBEHON NesSTeILHOCTH,

OK9. OpuentupoBaTbcsi B YCIOBHSIX YacTOU
TEXHOJIOTM B

CMEHBI npodeccuoHaIbHOM

ACATCIIBHOCTH.

KoMmMmyHHKaTHBHBIE
(obecrmeunBarOT COITMATBHYIO
KOMIIETEHTHOCTh W YYeT MO3MIUU JAPYTHX
JIOAE€M, yMEHue ciaymaTb M BCTYNaTh B
MaJIOT,  y4acTBOBaThb B  KOJUIEKTUBHOM
o0cyJIeHIH po0sieM, B3aUMOJICHCTBOBATh U

COTPyAHUYATDb Cco CBCPCTHUKaMHU u

B3POCJIBIMH)

OK6. PaboTaTh B KOJJIGKTHBE M B KOMaHJE,

b pexTuBHO oOmmaThes c KOJUIETaMH,
PYKOBOJICTBOM, MIOTPEOUTEINIAMH,

OK?7. Bpats Ha ceOs OTBETCTBEHHOCTH 3a PadOTy
YWICHOB KOMaH/bl (MOAYMHEHHBIX), 3a pe3yJbTaT

BBIINNOJTHCHUA SaHaHHﬁ.

1.4. Kosiu4yecTBO 4acO0B HA 0CBOEHHME MPOrPaAMMBbI Y4e0HOH TMCUMILTHHBI

MakcumanbHas yueOHas Harpy3ka oOyuatomierocst 54 daca, B TOM 4MCII€:

- 00s13aTenpHas ayIMTOpHAs yueOHas Harpy3ka ooydaromierocs 36 4acos;

- caMocTosTeNbHas paboTa oOyuatomerocs: 18 4acos;

2. COJJEPKAHUE YYEBHOHU JUCHUILJIUHBI U
TEMATHUYECKOE IINTAHUPOBAHHUE




2.1. O0beM yueOHOI TUCHUIINHBI M BUIbI Y4€0HOH padoThl

Bupa yueOHo# padoThI O0bem yacoB
MakcumaJibHasi yueOHasi Harpy3Ka (Bcero) 54
Oobs13aTeIbHAA aYAUTOPHAA yYeOHAasi HArpPy3Ka (Bcero) 36

B TOM YHUCJIC.

IMMPAKTHYCCKHC 3aHATH

KOHTPOJIbHBIE padOThI 1

CamocrosiTeibHas paboTa o0yuawinerocs (Bcero) 18

B TOM YHUCJIC.

[ToaroToBka pedepaToB 1Mo TeMaM AUCIUIUIMHBI ¥ BHITIOJTHEHUE
MpEe3eHTalui, COCTABICHHE TaOIUIL], pEIEHUE 3aa4

IIpomedsicymounas ammecmayusi 8 popme oughghepenyuposannozo 3avema




2.2. TemaTu4ecKuil IVIAH U COAepKaHME YIeOHOM U CHUIIINHBI

HaumeHnoBanue pasaesioB Coaeprxanue yueOHOTro MaTepuaJia, XapakTepucTHKa OCHOBHBIX BH/10B O0bem | YpoBeHb OCBOEHHA
U TeM J1a00paToOpHbIE M MPAKTHYECKHe AeATeIbHOCTH CTYAeHTOB (HA YPOBHe 4acoB
padoThl, caMocTOATeIbHAsI padoTa Y4eOHBIX J1eiicTBHIl)
00y4arImmxcst
Beenenue OObeKT u3yyeHust ONoJIOTUN — KUBast O3HakoMJIeHHE ¢ OHOIOTHYECKUMHU | 1
npupoa. IIpu3Haky )KUBBIX OPraHU3MOB | CHCTEMaMU Pa3HOIO
178704 YPOBHS: KJIETKOM, OpraHu3MoM,
MHOrooOpasue. YpoBHeBast OpraHu3alus | HOIMYJISALUEH, IKOCUCTE-
KUBOUW TIPUPOBI U IBOTIOIHUS. MeTo b Mo#, 6nochepoit. Onpenenenue poau
MIO3HAHUS 6uosioruu B popmu-
XKUBOU mpupoabl. O0miue POBaHUU COBPEMEHHOM €CTECTBEHHO-
3aKOHOMepHOCTH O6uosoruu. Ponp HAY4YHOH KapTHHbI
ouonoruu B popMUpOBaHUU MHpa U IPAKTHUECKOH 1eATeIbHOCTH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU JMoAeH.
KapTHUHBI MUPA U IPAKTUYECKOMN OO0yuenue coOII0JCHUIO PABUIT
JESATEIILHOCTH JIIOJEH. MIOBEICHHUS B IIPUPOJE,
3HaueHue OUOJIOTUU ITPU OCBOCHUH OepeKHOMY OTHOLIECHUIO K
npodeccuil ¥ CreUaIbHOCTeH CpeJHEro | OMOJIOTHYEeCKUM 00beKTaM (pac-
npodeccuo- TEHHUSM U )KUBOTHBIM U HX
HaJIbHOTO 00pa30BaHUsL. cooluiecTBaM) U UX OXpaHe
Pazpen 1. YYEHUE O KJIETKE 5
Tema 1.1. XuMHU4YecKasi OpraHu3alys KICTKU. YMeHue NpoBOAUTH CPAaBHEHHE 1 1
XUMHUYECKON OpraHu3a-
LIUH KUBBIX U HEKUBBIX OOBEKTOB.
[lonmyuyeHnue npeacTaBieHus O poIn
OpPraHUYECKUX
U HEOPraHWYECKUX BEILECTB B KIJIETKE
Tema 1.2. Ctpoenue 1 QyHKIIUH KICTKH. N3yueHne CTpOeHHUs KIETOK 3YKapHOT, 1 1

CTPOCHHUS K MHO-
roodpasus KJIETOK pacTeHUI U
’KMBOTHBIX C TIOMOIIBIO
MHUKPOIPENapaToB.




Habumoienue ki1eTok pacTeHuil u
YKUBOTHBIX ITOJI MUKPO-

CKOIIOM Ha TOTOBBIX MUKpOIpenaparax,
UX OIIMCAaHMUE.

[Ipurorosnenue u onucanue
MHUKpOIIPENapaToB KIETOK

pacTeHuil.

CpaBHEHHE CTPOEHHUS KJIETOK PaCTEHUM
1 )KMBOTHBIX 110

TOTOBBIM MUKpOIpenapaTraM

Tema 1.3. OOMeH BellecTB U MpeBpalleHue YMeHue CTpoUTh CXeMbl

HHEPIUU B KIIETKE. HHEpPreTUIecKoro oomMeHa u 61o-
CHHTe3a OeKa.

[Tonmyuyenue npeacTaBiIeHus o
MIPOCTPAHCTBEHHON CTPYK-

Type 6enka, monekyn JIHK u PHK

Tema 1.4. JKM3HEHHBIN UKIT KIETKH. O3HaKOMJIEHUE C KJIIETOYHOM T€OpUen
CTPOEHHUS OPTaHU3-

MOB.

YMeHne caMOoCTOSITENIbHO UCKaTh
JI0Ka3aTellbCTBA TOTO,

YTO KJIETKA — JIEMEHTapHas KUBast
CHUCTEMa U OCHOBHAs
CTPYKTYpHO-(DyHKIIMOHANIbHAS €AMHUIIA
BCCX JKMBBIX Op-

raHU3MOB

IpakTnueckoe 3ansitue Nel
Habmnronenue KJIeTok pacTeHui u
’KUBOTHBIX MOJT MUKPOCKOIIOM Ha FOTOBBIX
MHUKPO-

npernaparax, uX olucaHue.




CamocrosiTe/ibHasi padoTa
CocrtaBuTth Ta0IUIy «DYHKIIMHA TKAaHEH

Pasnen 2

OPI'AHUM3M. PASBMHOXEHUWE U MHANBUJAYAJIBHOE PASBUTUE OPI'TAHM3MOB

Tema 2.1Pa3zMuOXeHE
OpraHU3MOB

Opranusm — eanHOE 1IEIIO0E.
MHoroo6pasue opraHiu3MoB.
Pa3zMHO)eHNE — BaXKHENIIEe CBOMCTBO

KUBBIX oprann3MoB. [lonoBoe u Hecronoe

pas-
MHOkeHHue. Meito3. ObpazoBaHue
IMOJIOBBIX KJICTOK M OIIJIOAOTBOPCHHUC.

OBnazieHue 3HaHUSMU O PA3MHOXEHUU
KaK O Ba)KHEH-

IemM CBOI>'ICTB€ KHUBBIX OpI‘aHI/I3MOB.
YMeHHe caMOCTOSATENIFHO HaXOIUTh
OTJINYUA MUTO3a OT

Mei03a, OIpeIesisis SBOTIOIMOHHYIO
POJIb OTHUX BUAOB ACIICHUA KJIICTKH

Tema 2.2 UuauBuayaibHOE

DMOpHOHANTBHBINA ATAIl OHTOTEHE3A.

O3HaKOMJIEHHE C OCHOBHBEIMH CcTaausiMun

pa3BuTHE OcHoBHbIE OHTOIr€HE3a Ha
opraHusma CTaJ Ul SMOPUOHAIBHOTO Pa3BUTHSL. pUMEpPEe PA3BUTHUS TTO3BOHOYHBIX
Opranorenes. [locTamOpronamsHOE KUBOTHBIX.
pa3BUTHE. YMeHne XapakTepr30BaTh CTa UK
Cx0ACTBO 3apO/IbIIlIei MpeAcTaBuTENeH MOCTAMOPHOHAIEHOTO
pa3HbBIX IPYIIIT TO3BOHOYHBIX KaK pa3BUTHS HA TIPUMEPE YEIOBEKA.
CBUJICTEIILCTBO O3HaKoMJICHHE C TIPH-
UX IBOJIIOIIMOHHOTO pojcTBa. [IpruunHbI YHHAMU HapYIICHUH B pa3BUTHH
HapyILICHUH B pa3BUTUU OPraHU3MOB. OpraHu3MOB.
PasButue ymeHus npaBuiIbHO
(hopMUpOBAThH JOKa3aTEIBbHYIO 0a3y
HBOJIOIMOHHOTO PA3BUTHUS YKUBOTHOTO
MHUpa
Tema 2.3. PenponykruBHOe 310poBhe. [locnencTeust | BeisBieHue U ONTUCaHNE TIPU3HAKOB

I/IHI[I/IBI/II[yaJIBHOG Pa3sBUTHC
YCJIOBCKA

BIIUSTHUS aJIKOTOJIsl, HUKOTHHA,
HapKOTHUYECKUX BEIIECTB, 3arps3HEHUS
CpeJlbl Ha Pa3BUTHE

YeJI0BEKa.

CXOJICTBA 3apOAbIIIEH

YEJIOBEKa U APYTUX MMO3BOHOYHBIX KaK
JI0Ka3aTeNIbCTBA

HX 3BOJIFOIIMOHHOTO POJICTBA.
[TonydyeHue npeacraBieHus o
MOCJIE/ICTBHSIX BIIUSHUS aJl-

KOT'0JIsI, HUKOTWHA, HAPKOTHYICCKUX




BEILECTB, 3arpsi3HEHUS
CpeZbl Ha pa3BUTHE U PENPOTYyKTUBHOE
3/I0pOBbE YEJIOBEKA

IIpakTH4eckoe 3ansaTHEe No2
BrrsBaenne n onmcanne IIPU3HAKOB
CXOZICTBA 3apOABIIIEH YEJIOBEKA U APYTUX
IIO3BOHOYHBIX KaK J0OKa3aTCJIIbCTBO UX
HBOJIIOLIMOHHOIO POJCTBA.

CamocrosiTeibHas padoTa
CocraButb Tadauny CxoncTBo
3apOoABIIIEH TTPEICTABUTENICH PA3HBIX
TPYIII TO3BOHOYHBIX

Paznen 3 OCHOBbBI 'TEHETHUKHN U CEJIEKLIUN

Tema 3.1.

OcHOBBI yueHus 0
HACIICICTBEHHOCTH U
U3MEHUYUBOCTH.

['eneTrka — Hayka 0 3aKOHOMEPHOCTSIX
HACJICACTBEHHOCTH U M3MEHYHNBOCTH
opranu3moB. ['. Menuenp —
OCHOBOIIOJI0KHUK I'€HETUKH.
['eneTnueckast TEPMUHOJIOTUS U
CHMBOIIHKA.

3aKOHBI T€HETUKH, YCTaHOBJICHHBIC [
Mennenem. MonorubpuaHoe u
JTUTHOPUTHOE CKPEIIMBAHUE
XpoMOCOMHas TeOpust
HaclleJICTBEHHOCTH. B3anmoneiicTBue
reHoB. ['ene-

THKa 10ja. CIeTtuieHHOE C TT0JIOM
HaclcA0BaHUE. 3HAYCHHUE TCHETUKH IS
CEJICKIIVU U

MenunuHbl. HacaeacTBeHHble 00ae3HU
4YeJI0BEKa, UX MPUYUHBI M MPODUIAKTHKA.

Tewma 3.2. 3aKOHOMEPHOCTH
W3MEHYHBOCTH.

HaCJ'Ie,I[CTBeHHaH, WNJIIM TCHOTUIINYCCKAs,
U3MCEHYHUBOCTbD. MO,I[I/I(i)I/IKaIII/IOHHaSI, niIn
HCHACJICACTBCHHAs, U3MCHYMBOCTD.

O3HaKOMIIEHHE C HACIIEACTBEHHON U
HEHACJIEICTBEHHOU
W3MEHYUBOCTBIO U €€ OHOJIOTHUECKON




I'eneTnka yemoBeka.

I'enetuka u MmeguuuHa. MaTtepuanbHbie
OCHOBBI HACIEJICTBEHHOCTH B
W3MEHYMBOCTH. ['e-

HETHKA U 3BOJIFOLIMOHHAS TEOPHS.
I'enerrka nomynsuumn.

POJIBIO B OBOJIFOLIUU
KUBOTO MHpA.

[onmyuyenne npeACcTaBICHUS O CBS3H
TeHETUKH U MEUIIHHBI.

O3HaKOMJIEHHE C HACJIEICTBEHHBIMU
00JIe3HSIMU YeJIOBEeKa, UX MPUIHHAMHU U
POPUIAKTUKOMN.

N3ydenne BIUSHUS alIKOTOJIU3MA,
HapKOMaHHHU, KypeHHS Ha
HACJIEICTBEHHOCTh HAa BUAEOMaTepuUae.
Ananm3 (HeHOTUITHYECKON
W3MEHYUBOCTH. BrIsiBIIeHHE

MYTareHOB B OKPY>Karolleu cpeie 1
KOCBEHHAsl OIIEHKa

BO3MOYKHOTO WX BJIMSIHUSI HA OPTaHU3M

Tema 3.3.

OCHOBEI CENEKIINT
pacTeHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.

['eneTnka — TeopeTH-

YecKasi OCHOBA CEJICKIIHH.
OpomanHuBaHKUE KUBOTHBIX U
BBIpAIIMBaHUE KyJIbTYPHBIX pac-
TEHUH — HaYyaJIbHbIE 3TAIIbl CEJICKIIUH.
VYuenue H. 1. BaBwiioBa o nieHTpax
MHOTr000pa3us

U TIPOUCXOKJICHHSI KYJIbTYPHBIX
pacteHuii. OCHOBHBIE METO/IbI CEIEKIINU:
rudpuaAn3anus

U UCKYCCTBEHHBINH 0TO0p. OCHOBHBIE
JOCTIDKEHUS] COBPEMEHHOM CEJIeKIHH
KYJIBTYPHBIX

pacTeHHid, JOMAITHUX )KHUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus, ee JOCTHXEHHUS U
NEePCHEKTUBBI Pa3BUTUS. DTUYECKHE
ACTICKTHI

HEKOTOPBIX JIOCTH)KEHUH B

[Tonyuenue npeacTaBieHUs O TEHETHKE
KaK O TEOPETHYECKON OCHOBE CETIECKIIHH.
Pa3Butue MeranpeaMeTHBIX YMEHUH B
MPOIIECCEe HAXOXKICHUS Ha KapTe
LIEHTPOB MHOTO0OPAa3Hsl U MIPOUCKONKIE-
HUS KYJbTYPHBIX PAaCTEHUN U JJOMAITHUX
JKUBOTHBIX,0TKpBIThIX H. 1. BaBunoseim.
N3yuenne MeTo10B ruOpuIU3aIuu U
HCKYCCTBEHHOT'O 0TOOPA.

YMenne pazoupaThCsi B STUYECKHUX
aCIEeKTaxX HEKOTOPbIX

JIOCTHKCHHM B OMOTEXHOJIOTHH:
KJIOHUPOBAHUH KUBOT-

HBIX U MPo0IeMax KJIOHHUPOBAHUS
YyeJIoBeKa.

O3HaKOMJIEHHE C OCHOBHBLIMU
JOCTHKEHUSIMU COBPEMEHHOU CENEKIINU
KyJbTYPHBIX PACTEHUN, JTOMAIITHUX KH-
BOTHBIX 1 MUKPOOPTaHHU3MOB




OMOTEXHOJIOTUH

ITpakTrueckoe 3ansaTue Ne3
CocraBiieHre MPOCTEUIIINX CXEM
MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKPEIIUBAHHUS.

[IpakTnueckas 3ansitue Ned
Pemienue resernueckux 3aaad.

CamocrosiTeibHast padoTa
Pemenue 3aau o Teme 1o BapuaHTam

Paznen 4

MNPOUCXOXIAEHNE 1 PA3BUTHUE XNU3HN HA 3EMJIE.
SBOJIIOLIMOHHOE YYEHHME

Tewma 4.1.ITpoucxoxnenue
U HayaJbHbIC

STaIlbl Pa3BUTHUS KU3HHU HA
3emuie

['mnoTe3sl npouc-

XOXKJEHUs KU3HH. M3yueHrne OCHOBHBIX
3aKOHOMEPHOCTEW BOZHUKHOBEHUS,
pa3BUTHS U

CyIIECTBOBAHMS KU3HU Ha 3eMIIe.

Y coKHEHNE )KUBBIX OPraHU3MOB B
IIPOLIECCE IBOJIOLNH.

MHuoroo6pasue »KuBOro Mupa Ha 3emie u
COBPEMEHHAs €r0 OPraHu3aLusl.

Ananmus u OICHKA PA3JIMYHBIX TUIIOTE3
MIPOUCXOKICHUS

KHU3HU.

[Tonmyuyenue npeacraBieHus oo
YCIIO)KHEHUH KUBBIX Op-

raHW3MOB Ha 3eMJie B Ipoliecce
HBOJTIOIUH.

YMeHue 3KCepruMeHTaIbHBIM Ty TeM
BBIABJIATH aJallTUBHBIC 0COOEHHOCTH
OpPraHU3MOB, UX OTHOCHUTEJIbHBIN
xapakTep. O3HaKOMJIEHHE C HEKOTOPBIMU
MPEJCTaBUTENIIMU PEAKUX U
HCYE3A0IINX BUJIOB PACTEHUHN U
KUBOTHBIX.

[IpoBenenue onvcanusi oco0ei 0HOTO
BUJIA 110 MOP(OJIOTUUECKOMY KPUTEPUIO
MIPU BBITIOJIHEHUHU J1aO0OpaTOPHOI
pa0oTbl. BersiBnenue uept
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K




pa3HBIM cpefaM oOuTaHus (BOIHOM,
HAa3eMHO-BO3AYITHOM, ITOYBEHHOM)

Tema 4.2.
Hcropus pazsutus
JBOJIIOIMOHHBIX HEH

3nauenne pabot K. Jlunnes, XK. b.
Jlamapka

B Pa3BUTHUH 3BOJIIOLIMOHHBIX UJIEH B
Ouosoruy. BOMIOLMOHHOE yueHue Y.
[apBuHa.

EcrectBennslii ot6op. Posb
SBOJIFOLIMOHHOTO YYEHUS B
(bopMHpPOBAHUU COBPEMEHHON

€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

N3yyenue Hacnenus yeaoBevyecTBa Ha
IIpUMepe 3Ha-

KOMCTBA C UICTOPUEHN PA3BUTHS
9BOJIIOLIMOHHBIX UEH

K. JIunnes, XK. b. Jlamapka Y. JlapBuHa.
OuenuBanue

POJIU 3BOJIIOLIMOHHOTO YYEHHS B
(opMHPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHbBI MUpA.
Pa3Butue crnoco6HOCTH SICHO U TOUYHO
U3JIarath CBOU

MBICJIH, JIOTHYECKH 000CHOBBIBATH CBOIO
TOUKY 3pEHUSI,

BOCIIPUHUMATh U aHAJIM3UPOBATH MHEHUS
co0eCceJHUKOB,

IIpU3HaBas IPaBo APYroro 4yejaoBeKka Ha
MHOE MHEHHUE




Tema 4.3.
MuKkpo3BOIOLHS
Y MAKPO3BOJIFOLIHS

Konuenuust Buga, €ro KpuTepuu.
[Momynsaums —

CTPYKTYpHasi €IUHUIIA BUJIA U HBOJIIOIUH.
JIBIKyIIME CUIIBI BOJIIOIIH.
CuHTeTHYeCcKas

TEOPHsI IBOJIIOLIMU. MUKPOIBOIIOLIHS.
CoBpeMeHHbIE TIPECTABICHUS O
BHUJI000pa30BaHUU

(C. C. YerBepukos, 1. N.I1Imansraysen).
Makpossonronus. JlokazarenbcTsa
SBOJIIOIIHH.

CoxpaneHne OMOIOTUYECKOTO
MHOT000pa3usi Kak OCHOBA YCTOMYMBOCTH
ouocdeps! u

MIPOTPECCUBHOTO €€ pa3BUTus. [IpuuuHbI
BbIMUpaHus BUJI0B. OCHOBHBIE
HarpaBJIeHUs

3BOJIFOLIMOHHOTO Mporpecca.
buonornyeckuit mporpecc u
OMOIOTHYeCKUid perpecc.

O3HakoMJIeHHE C KOHIETIIHNEH BUIa, €e
KPUTEPHSIMH,

o100p IPUMEPOB TOTO, YTO TOMYJIISAIHS
— CTPYKTYpHasi €IMHUIIA BUJA U
HBOJTIOIUH.

O3HakOMJIEHHE C ABMXKYIIMMHUCS CUIaMH
HBOJIIOINH U €€ JIOKA3aTeIbCTBAMH.
YcBoeHHe TOro, YT0 OCHOBHBIMHU
HaIPaBJICHUSMH SBOFOIIMOHHOTO
mporpecca sSBISIFOTCS OHOJIOTUYECKUN
nporpecc U OMOJIOTHUECKUI perpecc.
YMeHue oTcTanBaTh MHEHHUE, O
COXpaHEHUHU OMOJIOTHUYECKOTO
MHOT000pa3us Kak OCHOBE
yCcToMuuBOCTH Onocheps! u
MIPOTPECCUBHOTO €€ Pa3BUTHA. Y MEHHE
BBISIBJIATH IPUYMHBI BEIMAPAHUS BUIOB

IIpakTH4eckoe 3ansaTHE NS
Ormmucanue oco0el 0qHOTO BUIA I10
MOP(}OIOTHUECKOMY KPUTEPHUIO.

IpakTnyeckas padora Ne 6

[TpucniocobieHne OPraHU3MOB K pa3HbIM
cpenam oOuTaHwus (BOAHON, HA3EMHO-
BO3JIYIITHOM, TTOYBEHHOM ).

KonTpoasnas padora Nel
KonTponpHas o Teme 3BOTIOLUS




CamocrositeibHas padoTa
HO}IFOTOBI/ITL JOKJIaabl I10 TEMaM
OcHOBHbIE HaNpaBICHUS
HBOJIFOLIMOHHOTO MTporpecca.
buonornyeckuii nporpecc u
OMOJIOTUYECKHI perpecc.
[ToAroToBUTH MPE3EHTALUIO 110 TEME
AHTpOIOreHes

PA3/EJ 5

[NPOUCXOXIAEHNE YEJIOBEKA

Tema 5.1. AuTpornorenes

9BOHIOI_II/I$I IIpUMaToB. COBpeMeHHLIe
THUIIOTE3bI O IMPOUCXOKIACHHUN
YCJIO0BCKaA. I[OKaSaTeHBCTBa poAcTBa
YCJIOBCKa C MJICKOITUTAaIOIIIMMHU
JKUBOTHBIMH. DTaIlbl

9BOJJIIOIIMH YCJIOBCKA.

Tema 5.2 Yenoseueckue
pachl.

PonicTBO M € IMHCTBO MPOUCXOXKICHUS
yesoBeueckux pac. Kputuka pacusma.

VYmMmenue JOKa3bIBaTh PAaBCHCTBO
YCJIOBCYCCKUX paC Ha OCHOBAHHHU UX
pPoACTBa U €AUMHCTBA IPOUCXOKIACHUS.
PazButue TOJICPAHTHOCTHU, KPUTHUKA
pacu3Ma BO BCEX €TO MPOSABJICHUAX

IIpakTyeckas padora Ne 7
AHanm3 1 OLIEHKA Pa3INYHbIX
TUIOTE3 O MPOUCXO0KIECHUH YEIOBEKa.

PA3AEJI 6 OCHOBBI 5KOJIOT'M1

Tema 6.1.2Oxonorus
— HayKa o
B3aUMOOTHOIIICHUAX
OpPraHU3MOB MEX]Ty CO00

Okonornyeckue (HakTopsl, X 3HAUCHHUE B
KU3HU OPTaHU3MOB. DKOJIOTHYECKHE
cucteMbl. Buaosas u npocTpaHCTBEHHAs
CTpyKTypa 3KkocucTeM. Iummessle cBsA3H,

Nzydenue sKooru4eckux (pakropoB u
UX BIMSHUA Ha

OpTraHU3MBI.

3HAaKOMCTBO C 9KOJIOTHYECKUMHU




Y OKPYXaroIIein
CpENON.

KpPYTrOBOPOT BEILIECTB U MPEBPALLECHUE
HHEPIuu B 3KocUcTeMax. MeXBUIOBbIE
B3alMOOTHOIIEHHUS

B DKOCUCTEME: KOHKYPEHLIUs, CUMOHO3,
XHUIIHAYECTBO, apa3uTU3M.

CUCTEMaMH, X BHIOBOU

Y IPOCTPAHCTBEHHOW CTPYKTYpaMHU.
YMeHue oObSICHATh

MIPUYUHBI YCTOWYHBOCTU U CMEHBI
9KOCHCTEM.

O3HakOMJIEHHE C MEXBHUIOBBIMH
B3aUMOOTHOIICHUSIMU

B DKOCHCTEME: KOHKYPEHIIUEH,
CHMOMO030M, XHUIITHHYECTBOM,
MapasuTH3MOM.

YMeHHe CTpOUTH SIPYCHOCTh
PacCTUTEIHLHOTO COOOIIEeCTBRA,

MHIIEBBIE IIENN U CETH B OMOIIEHO3E, a
TaKXKe KOJIOTUUECKHIE MUPAMUIBI.
3HaHUE OTINYUTEIBHBIX TPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCUCTEMBI 1 YPOOIKOCHCTEMBI.
Onucanuie aHTPOMOTEHHBIX U3MEHEHUH B
€CTECTBEHHBIX MTPUPOJIHBIX JaHIIadTax
CBOEH MECTHOCTH.

CpaBHHTENBHOE OMHCAaHUE OJTHOM U3
€CTECTBEHHBIX MPUPOJHBIX CUCTEM
(Hanpumep, jeca) U Kakoi-HUOY b
arpo3KOCUCTEMBI (HampuMmep,
MIIEHUYHOTO TOJIs).

CocraBrieHre cxeM Mepeiadn BemecTB U
SHEPTUH T10 IEMSM MMUTAHUS B
MIPUPOIHOM IKOCHUCTEME M arpoIeHO3e

Tewma 6.2. buocdepa —
rio6anpHas YKOCUCTEMA.

VYuenue B. U. Bepnaackoro o 6uocdepe.
Poub xuBBIX Opranu3mMoB B Ouocdepe.
buomacca. KpyroBopoT BaskHEMIIMX
OMOT€HHBIX AIEMEHTOB (Ha IPUMEpe
yriiepojia, azota u ap.) B omocdepe.

O3zHakomienue ¢ yuenuem B. .
Bepnazackoro o 6uocdepe

KaK 0 IJ100aJbHON HKOCHCTEME.
Hanuuue npeacraBieHus o cxeme
9KOCHCTEMBI Ha Ipumepe 6uochepsl,
KpPYTOBOPOTE BEIIECTB U MPEBpAILEHUH




sHEprum B Onocdepe.

YMeHue JT0Ka3bIBaTh POJIb KHUBBIX
OpraHu3MoB B OHochepe Ha KOHKPETHBIX
npuMepax

Tema 6.3.
Bbuocdepa u yenoek.

N3menenus B 6uocgepe. [locnencraus
NeSITebHOCTH YeJIOBEKa

B OKpYy»Karouie cpene. Bo3aercteue
IPOM3BOJICTBEHHOM IEATEIHHOCTH Ha
OKPY’KaIOUIYIO

cpely B o0yacT cBoe Oymyrei
npodeccun.

HaxoxaeHue cBS3M H3MCHCHHS B
ouocdepe ¢ mocneACTBUIMH
JeSITeIPHOCTH YeJIOBEKa B OKPY KaloIen
cpeze.

YMeHnue onpeaensaTe BO3ACHCTBHE
MIPOU3BOICTBEHHON

JIeSITeIbHOCTH Ha OKPYKAIOIIYIO CPEIy B
obmacTtH cBoeit Oyayiel npodeccuu.
O3HakoMIICHHE C TI100aTbHBIMU
9KOJIOTHYECKUMU TIpoOIIieMaMu

Y YMEHHUE OTPEACIIATh IIyTH UX PEIICHUS.
Onucanne ¥ TPaKTHYECKOE CO3/IaHUE
HUCKYCCTBEHHOM 3KOCHUCTEMBI
(mpecHOBOHOTO akBapuyma). Perenue
HKOJIOTUYECKUX 3aj1ad.
JleMOHCTpUpOBaHHE YMEHUS MTOCTAHOBKHU
IIeJIeH MesTeIbHOCTH, TUTAHUPOBAHHS
COOCTBEHHOU JESATENBbHOCTHU IS
JOCTHKCHHSI TIOCTABJICHHBIX IEJICH,
NPEIBUACHUS BO3AECHCTBUM,
OpTraHHU3AIMHA CAMOKOHTPOJIS U OLICHKH
MOJTy4YEeHHBIX PE3YyJIbTATOB.

OO0yueHnue coOII0JCHUIO PABUIT
MOBEICHUS B MIPUPOJIE,

OepeKHOMY OTHOLICHUIO K
OMOJIOTHYECKUM 00BEeKTaM

(pacTeHUsIM, )KUBOTHBIM U MX
COO0O0IIIECTBAM) U UX OXpaHe

CamocrositeibHas padora




[ToaroroBuTh pedeparsl IO TEMaM:
Bo3zneiicTBue npon3BoACTBEHHOM
JIEATEIIbHOCTH Ha OKPYKAIOIILYO

cpeny .

Ponp sxuBBIX opraHu3MoB B 6uochepe
CocraButh cxemy: KpyroBopot BoJibl B
IpUpPOJIE

JuddepeHurpoBaHHbIi 3a4eT

Bcero
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I[JISI XapaKTCPUCTUKH YPOBHA OCBOCHUSA yqeGHoro MaTcpHraia UCIIOJIb3YIOTCA CIICAYIOIIUC 0003HAYCHHS:

1. — 03HaKOMUTENBHBIN (Y3HABAaHHE paHee U3yYCHHBIX 0OBEKTOB, CBOMCTB);
2. — penpoAyKTUBHBIN (BBIIIOJHEHUE IEATEIBHOCTH 110 00pa3ily, UHCTPYKLUHU WU 110/l PyKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIITOJIHEHUE ICATEIILHOCTH, PEIICHHE MTPOOIEMHBIX 3a71a4)




3. YCJIOBMUS PEAJIN3AIIMA YYEBHOM JUCIUTLIIUHBI

3.1. TpeOoBanussh K MHUHHUMAJIbHOMY MAaTePHAIbLHO-TEXHUYECKOMY
o0ecrneYeHn 1o

Peanuzauust mporpaMMbl JUCHUIUIUHBI TPeOyeT HATWYUS y4eOHOTro KaOMHeTa .

O6opynoBanne y4eOHOTO KaOWHETA: MyIbmumeoutiHoe 000pyoosatue,
NOCPeOCm8OM  KOMOPO20  YYACMHUKU — 00pA308amenbHO20  npoyecca  MO2ym
npoCMampueams U3yaibHyI0 UHGOpMayuio no OuoI02ulY, co30a8ams npe3eHmayul,
8UOEOMAMEPUATDL.

B coctaB yueOHO-METOAMYECKOT0 U MaTEPUATIBLHO-TEXHUYECKOTO 0OecTieueH s
IporpaMMbl y4eOHOM TUCIUIIMHBI « BHOIOTHS» BXOIST:

* MHOTO()YHKITMOHAJIBHBIN KOMIIJIEKC MTPETO/1aBaTEes;

* HaISIAHBIE TTOCOOMST (KOMIUIEKTHI Y4€OHBIX TAOJHII, MJIAKATOB, MOPTPETOB
BBIIAIONINXCS YUCHBIX, TUHAMUYECKUE MOCOOUs, WUTIOCTPUPYIONIUE OUOIOTHYECKUe
MPOLIECCHI, MOJIENH, MYJISKH M MUKPOIIpEnapaThl OMOJIOrMYEeCKUX 0OBEKTOB U JIp.);

* UTHPOPMALMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMILJIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YHUCJIE MAclopTa Ha CPeJCTBa
o0yueHus, THCTPYKIIMH 110 UX UCTIOJIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;

* OMOIMOTEYHBIN HOH/IT.

3.2. UndopmanuoHHoeobecnieueHne

NudopmarmonHoe obecrieueHue oOy4yeHUsT  COACPXKUT  TepeyeHb
PEKOMEHJYyEeMbIX y4eOHbIX u3laHuid, M HTepHeT-pecypcoB, OMOJHUTEIBHOU
JUTEPATYPBI.

OcCHOBHBIE HCTOYHUKH
Koncmanmunos B.M. n ap. buonorus mis npodeccuii U crienuaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Npoduiieii: yueOHUK JIJIsl CTYIEHTOB
npoeccHoHaNbHBIX 00pa30BaTEbHBIX OPTaHU3AIMH, OCBAMBAIOIINX Mpodeccuu u
cnenmanpHocTu CI10. —M., 2017
Yeoviues H. B., I punesa I'. I'. buonorus: y4eOHUK JJI CTYIC€HTOB
npoecCHoHaNBHBIX 00pa30BaTEIbHBIX OPTAaHU3AIMH, OCBAMBAIOIINX MPOhecCuu u
cnerquanbaHoctu CIIO. — M., 2017



benses 1. K., dpvmmi I'.M., Ky3neniosa JI.H. u ap. buonorus (6a30Bbiii ypoBEHb).
10 kimacc. —

M., 2014.

Nonnesa A.JO. buonorus. Bech mkonbHbIN Kypc B cxeMax u Tabnunax. — M., 2014.
Jlykatkun A. C., Pyuun A. b., CuiaeBa T. b. u ap. buonorust ¢ ocHoBaMH 3K0JIOTHH:
Y4eOHUK IJIs CTY[. YUpeXACHUN BhICcI. oOpa3oBanus. — M., 2014.

Mamonros C. I'., 3axapos B. b., Ko3noBa T. A. buosnorust: yueOHUK 11l CTY/I.
VYupexnaenuit Boicil. oOpazoBaHus (6akanaspuart). — M., 2014.

Huxutnackas T. B. buonorus: kapmanHbId cripaBouyHuK. — M., 2015.

Cugornazos B. U., Aradponosa U. b., 3axaposa E. T. buonorus. O61ias 6uosorus:
0a30BbIll ypoBeHb, 10—11 kimacc. — M., 2014.

Cyxopykoga JI. H., Kyumenko B. C., IBanoBa T. B. buosnorus (6a30Bbiii ypOBEHB).
10— 11 xnmacc. — M., 2014.2.

/Jlna npenooasameneii

O6 oOpazoBanumu B Poccuiickoii @enepanmn: penep. 3aKOH OT

29.12. 2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne  15-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-D3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

[Ipuka3 Munucrepcta o6pazoBanust u Hayku PO ot 31 nekabps 2015 . N 1578 "O
BHECEHMH U3MEHEHUH B (he/iepaibHbIN rOCyapCTBEHHBIA 00pa3oBaTeIbHbIN
CTaHAApT CpPeIHEro 00IIero o0pa3oBaHus, yTBEPKICHHbIN MprKka3oM MuHUCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. N413"
[IpumepHas ocHOBHast 00pa3oBaTesibHAs MPOrpaMMa CpeIHEro 001ero 0opa3oBaHus,
o00peHHast perieHreM (eaepaabHOro yueOHO-METOIUYECKOr0 00bEeIMHEHUS 110
obmemy o6pazoBanmio (IpoTokoi1 oT 28 uroHs 2016 1. Ne 2/16-3).

JlonosiHuTEeIbHbIE HCTOYHUKH
Hapsun Y. Counnenust. — T. 3. — M., 1939.
Hapsun Y. IIpoucxoxnenue sBunos. — M., 2006.
KoObutstackuit B. A. ®unocodust 5K0JIOTHU: KpaTKU Kypc: yued. mocodue st
BYy30B. — M.,
2010.
Opioa D. A. McTtopust aHTPONOJIOTUYECKUX YUEHUN: YUeOHUK 1JIs BY30B. — M.,
2010.
ITexoB A. Il. buonorus, reneruka u napasurosiorus. — M., 2010.

Ilepeuenbr UuTEpHET-pEcypcoB
1.www. sbio. info (Bcs 6uonorus. CoppemeHnHast OMOJIOTHSI, CTaThH, HOBOCTH,
OubImoTeKa).
www. window. edu. ru (EquHoe okHO gocTyna Kk 00pa30BaTeIbHBIM pecypcam
WNuTtepHera no 6uo-
JIOTUN).



www.5ballov. ru/test (Tect ns aOUTypHUEHTOB 110 BCEMY IIKOJIbHOMY KYpCy
ouonorun).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaITMOHHBIE BUKTOPUHBI 110
ounonoruu —

HKOJIOTUHU Ha cepBepe BopoHEKCKOro yHUBEpCUTETA).

www. biology. ru (buonorust B OtkpbiToM Komemke. CallT COAepKUT SIEKTPOHHBIN
y4eOHUK MO

ouosiorun, On-line TecThi).

www. informika. ru (QneKTpOHHBIN Yy4eOHUK, OOJBLION CIIMCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonornueckas kapTuHa Mupa. Pa3aen KoMIbIOTEPHOTO
y4eOHMKa, pa3pado-

TaHHOTO B MOCKOBCKOM TOCYJAapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

www. nature. ok. ru (Penkue u ucuesaromnue XUBOTHbIE Poccuu — mpoexT
DKOJIOTHYECKOTO

nentpa MI'Y um. M. B. JloMmoHOCOBA).

www. kozlenkoa. narod. ru (JIsist TeX, KTO y4uTCS caM U YUHUT JIPYTUX; OYHO H
JTVCTAHITMOHHO,

OHOJIOruu, XUMHUH, IPYTUM MIPEAMETAM).

www. schoolcity. by (buonorus B Bonpocax u oTBeTax).

www. bril2002. narod. ru (buonorus njs mkoiasHUKOB. KpaTkasi, KOMIakTHasi, HO
JI0CTAaTOYHO

noapoOHast HH(popMaLHs



4. KOHTPOJIb Y1 OIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM
JUCHUTIJINHBI
KoHnTpons u oOlleHKa pe3yJlbTaTOB OCBOCHUSA YYEOHOW JIUCIUTLUIMHBI
OCYUIECTBIISIETCS MIPEMNOJIaBaTelieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUH,
7a00paTOpHBIX PabOT, TECTHUPOBAHUS, a TakKe B PE3YyJbTaTe€ BBINOJHEHUS
OOyYarOIIMMUCS UHANBUIYJILHBIX 3aJaHHH, POSKTOB, UCCIICIOBAHUN.
PesynbTaThl  0Oy4YeHHS pPACKPBIBAIOTCS dYepe3 YCBOCHHBIC 3HAHHUS W

NpUOOpPETEHHbIE YMEHUS, HAlTpaBJICHHbIE HA TPUOOPETEHNE OOIIMX KOMIIETEHIIUM.

Pe3yabTatbl 00yueHust DopMbI U METOAbI KOHTPOJISI
(mpeaMeTHbIE) OLIEHKH Pe3yJIbTATOB 00y4eHMsl
Ha YPOBHE YUEOHBIX ACHCTBUH
—— c(hopMHpPOBAaHHOCTH TIPEICTABICHUN O Y CTHBIH ompoc
POJIN U MECTC OMOJIOTHHU B COBpGMGHHOfI HI/ICBMGHHBIﬁ OHpOC

HAy4YHOW KapTUHE MHpA; IOHUMaHUE POJIH OTHeT Mo MPAKTHYECKHM PaboTam
ouonoruu B GopMHpOBaHUH KPYro3opa u

(YHKIMOHATIBLHON TPAaMOTHOCTH JIJIsl PEILICHUS Tecmuposanue no eapuarmam
IPAKTHYECKHX 3a/a4; 3awuma npoexmuwvix pabom

- chopMHPOBAaHHOCTH COOCTBEHHOW TTO3HUITHH
M0 OTHOIICHHIO K OMOIOrHYecKOi
uHGOPMAITUH, TTOTYyIaeMON U3 Pa3HBIX
HCTOYHHUKOB, K TTI00ATHHBIM IKOJIOTUYECKUM
npoOJeMaM U My TsIM UX pelieHus

—— BIIaJICHHE OCHOBOMOJIATAIOIIUMU
MOHSITUSIMH Y TIPEJICTABICHUSIMHU O >KUBOH
MIpHUpo/JIe, €€ YPOBHEBOI OpraHu3aluu U
ABOJTIOIMH; YBEPEHHOE MOJIb30BAHHE
OMOJIOTHUYECKON TEPMUHOJIIOTHEH H
CHUMBOJIUKOM;

—— BIIaJICHHE OCHOBHBIMH METO/IaMU
HAy4HOT'O IMO3HAHMSI, HCTIOJIB3YEMbIMU TTPU
OMOIOTMYECKUX HCCIETOBAHUAX JKUBBIX
00BEKTOB M 9KOCHCTEM: ONHUCAHUEM,
M3MEpEeHHEeM, MTPOBEICHIUEM HAOIIOACHUI;
BBISIBJICHUE U OIICHKA aHTPOTIOTE€HHBIX
WU3MEHEHUH B IPUPO/IE;

—— c(hopMHEpOBAaHHOCTH YMEHUI OOBSICHATH
pe3yNnbTaThl OMOJOTHYECKUX IKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OUOTOTHYECKUE
3aJauu;

—— c(hopMHPOBAaHHOCTH COOCTBEHHOM
MO3UIIMH 110 OTHOIIEHUIO K OMOJIOTHYECKON
uHGOPMAITUH, TTOTYyIaeMON U3 Pa3HBIX
HCTOYHHUKOB, TI100aJIbHBIM 3KOJIOTHYECKUM
mpoOJeMaM U MyTsIM UX PEIICHHUS.




[Tpunoxenue 1

5.NJTAHUPOBAHME YUYEBHbBIX 3AHATHUI C UCITIOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbLIX ®OPM U METOJOB OBYYEHUASA

Ne AKTHBHBIE U

Koa- dopmupyemeie
n/n Tema yuyeOHOrO HHTEePaKTHBHbIE

BO YHUBEpCaJbHbIE yueOHbIE
3aHATHUSA ¢opMbI 1 MeTOABI -
4acos JEeNCTBUS
00y4eHust

1. OcHosHbie docmudcenus | 1 VYpok koH(pepeHus CITOCOOHOCTh HCTOJIB30BaTh

COBPEMEHHOU  ceNeKyuu
KYJIbMYPHbIX

pacmenuti,  OOMAWHUX
AHCUBOMHBIX u
MUKPOOP2AHUZMOB

3HaHUS O COBpPEMEHHOMU
€CTECTBEHHO-HAy4YHON
KapTHHE MHUpa B
00pa3oBaTeIbHOM u
npodeccuoHambHOM
JIeSITCIIbHOCTH,
BO3MOXKHOCTH
WHPOPMALIMOHHOW  Cpebl
TUTS obecrnieueHus
MIPOYKTHBHOTO
caMo00pazoBaHus;
CITOCOOHOCTh
PYKOBOJICTBOBATbCS B CBOEH
JIeSITCIIbHOCTH
COBPEMEHHBIMU
TIPUHIIAITAMA
TOJIEPAHTHOCTH, JUANOra u
COTPYTHUYECTBA,
TOTOBHOCTh K
B3aNMOJICHCTBHIO

Cc Koileramu, pabore B
KOJUICKTHBE;

MOBBILIICHUE
WHTEIICKTYaTbHOTO YPOBHS
B Ipollecce  HM3yuYeHUs
OHMOJIOTHUECKUX

SIBIICHUM; BBIIAIOIINXCS
JOCTIDKCHHI ouonorum,
BOIIEIINX B
oOrmieyenoBeye-

CKYIO KYJBTYPY; CIOKHBIX
U TPOTHBOPECUMBBHIX ITyTEH
pPa3BUTHUSL COBPEMEHHBIX
HAYYHBIX B3TJIAI0B, WJCH,
TEOpUH, KOHIICTIITUH,
runore3 (0 CyIHOCTH U
MPOUCXOXKACHUU  SKHU3HH,
4esoBeKa) B Xoze paboThl ¢
pa3IMYHBIMA UCTOUHUKAMHU
UHpOpMaLnY;




6.JINCT U3MEHEHUI U JIOIIOJTHEHWI, BHECEHHBIX

B PABOYVIO [IPOTPAMMY

No N3MCHCHUs, JaTa BHECCHUS N3MCHCHIS, Ne CTpaHULIbI C UBMCHCHUEM;

BbLJIO

CTAJIO

OcHoBanue:

IMoanuck JUna BHECIIEr0 H3MEHEeHHs
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