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1. HACHOPT PABOYEM MPOI'PAMMbBI YYEBHOM JUCIIUTLIMHBI
EcrecTrBo3Hanue (0noJiorus)

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mporpaMMa  pa3paboTaHa Ha  OCHOBE  MPHUMEpPHOM  MpOrpamMmbl
o0mieo0pa3oBarenbHOM  yueOHOW TUCHUIUIMHBL «buosorus» Juis peanus3ali  OCHOBHOM
npodeccuoHaibHONM  oOpa3oBarenbHOM mporpamMmbl  CIIO Ha 0a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus, peKoMeHA0BaHHOH DeiepalbHbIM rOCYIapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«®DenepanbHblii UHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DUPOy»), npotokon Ne 3 or 21
utoina 2015 r.

PaGouass mporpamma  yuyeOHOW  JUCHMIUIMHBI ~ SBISETCS  YacTbl0  OCHOBHOM
npodeccuoHalibHOM o0Opa3zoBarenbHON mporpamMmbl B cooTBercTBUH ¢ @I'OC mo mporpamme
MOJATOTOBKHA KBATM(PHUIMPOBAHHBIX pabouux, ciayxamux 1o crneuuadbHoctd 15.01.05.
Cpapuuk (py4HOH M YaCTHYHO MeXaHU3UPOBAHHOM CBAPKHU (HATIABKH)

PaGouass mporpamma y4eOHON AUCHMIUIMHBI MOXET OBITh HUCHOJB30BaHA JIPYTHMHU
00pa3oBaTeNbHBIMUA YUPESKICHUSIMH MPOPECCUOHAIBHOTO W JIOTOJHUTEILHOTO 00pa3oBaHUs,
peanu3yomuMu 00pa3oBaTEIbHYIO MPOrPaMMy CPEAHET0 o0IIero 0opa3oBaHusl.

1.2. MecTO0 IMCHUILVIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBLHOH 00pa3oBaTebHOM
NMPOrpaMMbl: TUCIUIUINHA BXOTUT B 00111€00pa30BaTENbHbIN UK.

1.3. e ¥ 3a/1a44 AMCHUILUINHBI — TPeOOBAHMSA K pPe3yJbTAaTaM 0CBOCHHS THCHMIJIUHBI:

Conepxanue nmporpammbl «EctecTBo3HaHUE (OHMOJIOTHSA)» HAMIPABIEHO Ha JOCTHXEHHUE
CIEAYIOLIMX LeJIen:

- nonyueHue (yHIaMEHTaNbHBIX 3HAHUHM 0 Omonmormyeckux cucremax (Kmerka, Opranuswm,
[Momymsitust, Bug, Dkocuctema); UCTOpUU Pa3BUTHUSI COBPEMEHHBIX MPEICTABICHHUH O KUBOM
MPUPOJIC, BELIAIOIINUXCS OTKPHITHSAX B OMOJOTHYECKON HayKe; pOJTU OMOJIOTUYECKON HAYKHU B
(GhOpMHUPOBAaHUKM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA; METOJAaX HAayYHOTO
MO3HAHUS,;

- OBJIQJICHHE YMEHUSMHU JIOTHYECKU MBICITUTH, 0OOCHOBBIBATH MECTO U POJIb OMOJIOTHUYECKUX
3HaHUH B TPAKTHYECKOW JMEATEIBHOCTH JIIOJCH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI;
OTIPENIETISATh JKUBBIE OOBEKTHI B MPHUPOJIC; MPOBOIUTH HAOTIONEHUS 332 DKOCHUCTEMAMHU C
[IEJIBI0 WX OMMCAHMS M BBISABJICHHS €CTECTBEHHBIX W aHTPOIIOTCHHBIX U3MEHECHHM; HAXOIUTh
U aHAJIM3UPOBATh HMH(POPMAIIHIO O )KUBBIX O0BEKTAX;

- pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
o0yJaromuxcsi B MpoIecce 3ydeHus] OMOIOTHUECKUX SIBJICHUI; BBIIAIOIIUXCS JOCTUKEHHIMA
OMOJIOTUH, BOILIEAIIUX B OOIICYEIOBEYECKYIO KYIBTYPY; CIOXHBIX H TMPOTHUBOPEUMBHIX
MyTel pa3BUTHUSI COBPEMEHHBIX HAyUYHBIX B3TJISJ0B, UIEH, TEOPUM, KOHUENUUN, TUIoTe3 (0
CYITHOCTH ¥ TPOUCXOXKIACHUHM KU3HU, 4YEIOBEKa) B XOoJIe pabdoThl C pa3lIuYHBIMU
HMCTOYHHKAMHU WH(OpMaIuu;

- BOCITUTaHUE YOEKIECHHOCTH B HEOOXOIMMOCTH TIO3HAHUS KUBOW MPUPOJBI, HEOOXOIH-
MOCTH PAIMOHATBFHOTO TIPHUPOIOINOIB30BAHMS, OEPEKHOTO OTHONIICHHS K TPHUPOIHBIM
pecypcaM H OKpYXalomel cpeae, COOCTBEHHOMY 370pPOBBIO; YBaXEHUS K MHEHUIO
OTITMOHEHTA MPU 00CYKACHUU OHOTOTUYECKHUX MTPOOIIEM;

- HCIIOJIb30BaHUE NPHOOPETEHHBIX OHOJOTMYECKUX 3HAHUNW W YMEHHH B ITOBCEIHCBHOMU
JKU3HU JIJISL OLIEHKH TIOCTICICTBUN CBOCH ACSITENbHOCTH (M ASSITENbHOCTH APYTUX JIONEH) 10
OTHOIICHHUIO K OKpPYXKAOIIEeH cpefie, 3J0POBbI0 APYTUX JIIOJeH U COOCTBEHHOMY 37I0POBBIO;
000CHOBaHHE U COONIOZICHHE Mep MPOPUIAKTHKY 3a00JIeBaHUM, OKa3aHUE MEPBOM MOMOIIN
Py TpaBMax, COOIOACHHUE TTPABHII TOBEICHUS B IPUPO/IC.
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OcBoenue copepkaHusi yuyeOHOM nucuumumHbl «buosorus» obecrneuuBaeT IOCTHIKEHHE
CTYJEHTaMH CJIEAYIOUIUX Pe3yJIbTATOB:

JAUYHOCHIHbBIX:

c(hOpMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXCHUS K HMCTOPUHU M JOCTHIKCHHSAM
OTCUYECTBCHHOM OHMOJIOTUYECKONW HAYKH;, IPEACTABJICHHS O IIEJIOCTHOH €CTECTBEHHO-
HAay4YHOUH KapTHUHE MUPA;

MMOHUMaHUE B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIWSHUS Ha
OKPYKAIOIIYIO Cpelly, SdKOHOMUUYECKYI0, TEXHOJIOTHYECKYI0, COUMAIBHYIO U ATHYECKYIO
chepsl 1eATeTbHOCTH YeJI0OBEKa,;

CITOCOOHOCTh HCIOJIb30BaTh 3HAHMS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
MHUpa B 00pa3oBaTeIbHOW H MPOPECCHOHATBHON JACSITEILHOCTH; BO3MOXXHOCTH
MH()OPMAIIMOHHOM cpeibl I 00ecIeueHUs IPOAYKTHBHOIO CaM000pa30BaHus;
BJIQJICHUE KYJIbTYPOH MBIILJICHUS, CIIOCOOHOCTh K 00OOIICHNIO, aHAIN3Y, BOCIIPHUS THIO
uH(popMaIuu B 00JIACTH €CTECTBEHHBIX HayK, IIOCTAHOBKE IICJIM M BBIOOpPY MyTEH ee
JIOCTHOKCHHS B TPO(eCCHOHANIbHOM cdepe;

CITOCOOHOCTH PYKOBOJICTBOBATHCSI B CBOSH JCATEILHOCTH COBPEMEHHBIMHU MPUHITUTIAMU
TOJIEPAHTHOCTH, JUajora W COTPYJHUYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHUIO C
KoJuieraMu, paboTe B KOJUICKTHBE;

TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJIbl 3alIUTHl OT BO3MOKHBIX MOCIJIEICTBUI
aBapHii, kKaracTpo(d, CTUXHIHBIX O€ICTBUI;

obOyamanue HaBbIKAaMHM 0€30TacHOM pabOThl BO BPEMs ITPOCKTHO-UCCIIEIOBATEILCKONW U
AKCTIICPUMCHTAIBHONW  JIEATEILHOCTH, TIPH HCIOJIb30BAaHUU J1aOOpaTOpHOro 000-
PYyIIOBaHMS;

CITOCOOHOCTh HCIIOJIB30BaTh IPHOOPETCHHBIE 3HAHWS W YMEHHS B TIPAKTHYECKOMN
JeITCIIPHOCTH W TIOBCEAHEBHOM KU3HU JUIS COONIOJCHHS Mep MPOGUIAKTUKH OT-
paBIICHUH, BUPYCHBIX U IPYTUX 3a00J€BaHUM, CTPECCOB, BPEAHBIX MTPUBBIUEK (KYpPCHHUS,
aJKOTOJIM3Ma, HAPKOMAaHHH ); TIPaBUJI TIOBEJICHUS B IIPUPOIHOM Cpejie;

TOTOBHOCTh K OKAa3aHWIO IIEPBOM ITOMOIIM IPHU TpaBMaxX, MPOCTYIHBIX H APYTUX
3a00JIeBaHUSX, OTPABJICHUSAX MHUILEBBLIMH MPOIYKTaMHU;

MemanpeomemHuLx:

OCO3HaHME COLMAJIBbHON 3HAUMMOCTH CBOeH Mpodeccun/cnenuaibHOCTH, 00IagaHue
MOTHUBAIMEN K OCYILIECTBIEHUIO NMPO(EeCCHOHAIBHON JAeITENbHOCTH;

NOBBIIIEHUE HWHTEJUIEKTYyaJbHOIO YPOBHS B IIpoLecce H3y4eHHsS OHOIOrMYECKHX
SBJICHUM; BBIJAIOIINXCS JIOCTH)KEHUH OMOJIOTHH, BOMIEIIIMX B OOIIEYETOBEUECKYIO
KYJIbTYpPY; CIIOXKHBIX W TNPOTHBOPEUMBBIX IYyTE€H DPA3BUTUS COBPEMEHHBIX HAyUYHBIX
B3IJIS10B, UJIEH, TEOPHii, KOHLIETILUH, TUIIOTE3 (O CYIIHOCTH U MIPOUCXOKICHUH KU3HH,
YEJIOBEKa) B X0/Ie PaOOTHI ¢ pa3IMYHBIMU UCTOYHUKAMHU HH(GOPMAIIIH;

CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €IUHOMBIIIIEHHUKOB, B TOM YHCIE C
HCIIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHUI;
CIOCOOHOCTh TOHUMATh TNPUHIMIIBI YCTOHYMBOCTH U TMPOJYKTUBHOCTH IKMBOH
OPUPOIBI, YTH €€ U3MEHEHHS 10/ BIUSHUEM aHTPOIOT€HHBIX (haKTOPOB, CIIOCOOHOCTh
K CHCTEMHOMY aHAJIM3Y TJIO00aJBHBIX SKOJIOTHYECKUX MPOOJIEM, BOIPOCOB COCTOSHUS
OKpYXKaroIllel Cpelbl U PallMOHAIBHOIO UCIIOJIb30BAaHUS IIPUPOIHBIX PECYPCOB;

yMeHUE OOOCHOBBIBaTH MECTO M pOJb OWOJIOTHYECKUX 3HAHUNH B MPAKTHYECKOM
JEATEIIBHOCTH JIIOJIEH, PA3BUTUM COBPEMEHHBIX TEXHOJOIHM; ONpEAeNsATh IKUBBIE
00BEKTHI B MPUPOJIE; TPOBOAUTH HAOIIOACHUS 32 SKOCUCTEMAMHU C LEIbI0 UX OMHMCAHUS
U BBISIBICHHUS €CTECTBEHHBIX M  AHTPONOTE€HHBIX HW3MEHEHUH; HaXOAWTh U
aHAJIM3UPOBATh WH(OPMAITHIO O KUBBIX 00BEKTAX;

CIIOCOOHOCTh TMPUMEHATh OWOJIOTMYECKHE M OSKOJOTMYECKHe 3HAaHWS MJI aHaln3a
MPUKIIAIHBIX TIPOOJIEM X03MCTBEHHOM 1€ TeNbHOCTH;

CIIOCOOHOCTP K  CaMOCTOSITEJIBHOMY TPOBEACHHUIO HCCIEIOBAaHUM, MOCTaHOBKE
€CTeCTBEHHO-HAYYHOTO OSKCIEPUMEHTA, HCIOJIb30BAaHUIO HH(POPMALMOHHBIX TEX-
HOJIOTHI ISl PEIIeHUsI HAYYHBIX U MPO(ECCUOHATBHBIX 3a/]1a4;

CHOCOOHOCTh K OLIEHKE 3TUYECKHX AacleKTOB HEKOTOPBIX HCCIIEAOBAaHHI B 00iacTu
OMOTEeXHOJIOTHH (KIOHHPOBAHUE, HCKYCCTBEHHOE OILIOZ0TBOPEHHE);
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npeoMemHusix:

c(hOpMHUPOBAHHOCTh NPEJICTABICHUNM O POJIM U MeCTe OHMOJIOTMH B COBPEMCHHOW Ha-
YYHOW KapTHHE MHpA;, IMOHHMAaHHE POJIM OUOJIOTMH B (DOPMHUPOBAHHH KPYro3opa H
(YHKIMOHAILHOM IPaMOTHOCTH JUISl PEILICHUS ITPAKTHYSCKHUX 3a/1a4;

BJIaJICHHE OCHOBOMOJIATAIOIIMMHU MOHATUAMM U TIPEACTABICHUSIMU O KUBOU MPUPOJIE, €€
YPOBHEBOM OpraHU3allMd W SBOJIOIHMH, YBEPEHHOE IIOJb30BaHUE OHOJIOTHYECKOM

TEPMHUHOJIOTHEH U CHUMBOJIMKOM;

- BJIaJ€HUC OCHOBHBIMK MCTOJaMHM Hay4dHOI'O IIO3HAHHsA, HCIIOJIb3YCMBIMH IIPpH
OMOJIOTMYECKHUX HUCCICIOBAaHUAX XHUBBIX OOBEKTOB M DKOCHCTEM: OIIMCaHHuEM, H3-
MCPCHUCM, IIPOBCIACHUEM Ha6J'II-0I[eHHfI; BBIABJIICHHUC W OLCHKA aHTPOIIOI'CHHBIX

W3MEHEHUH B IPUPOJE;

- c(OpMUPOBAHHOCTh YMCHHI OOBSCHATH PE3YJIbTaThl OMOJIOTHUYECKUX SKCIICPUMEHTOB,

peuartsb 3JICMCHTAPHBIC OHOJIOTUYECKHE 3aaa4u,

- c(OpMHUPOBAHHOCTh COOCTBEHHON MO3WUIMH IO OTHOIICHUIO K OHOJIOrMYeCKOW HH-
dbopManmm, IOJy9aeMON M3 Pa3HBIX MCTOYHHKOB, TJIOOATBHBIM OKOJOTHYCCKUM

npo0bsieMaM U MyTSAM UX PEIICHUs.

1.4. Koin4yecTBO 4acoB Ha OCBOEHHE nporpaMmbl ITHCIHHUIIJIMHBI:

o0t 00beM yueOHoI Harpy3ku oOydaromierocs 36 4acoB, B TOM YHUCIE:

BO B3aMMOJICUCTBHUH C MpernoaaBaTeieM 36 4acos.

2. CTPYKTYPA U COJAEPX KAHUE YUEBHOM TUCIIUILIVHBI

2.1. O6beM y4eOHOI TMCHUIIMHBI M BH/IbI Y4eOHOMH padoThl

Buj yueOHoit padoThl Oovem uacos
OO0ummii 00bem Harpy3ku (Bcero) 36
Harpy3ka Bo B3anMo1eiicTBHU ¢ NpenogaBaTejieM 36
B TOM YHCIIE!
PAKTUYECKHUE 3aHSITUS 18

IIpomedxcymounas ammecmayusi 8 popme:

3avema c Ob;eHKOZZ
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2.2. TemaTn4yecKkMil IJIAH U coJepkaHMe YueOHOH nucuuninubl: EcrectBo3HaHue (0M010rUA)

HaumeHnoBanue
pa3aesioB U TeM

Cozlepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaTopHme U NMPAKTHYIECCKUE 3AHATUSA

O0beM yacoB

Yposensn
O0CBOEHHUS

1

2

4

BBenenue

Conepxanue y4eOHOrO MaTepuaia

1

OOBeKT M3yueHHs OHONOTMM — XMBas Npupoja. IIpu3HaKM XHUBBIX OPTaHW3MOB M MX MHOTrOOOpasue.
YpoBHEBast OpraHM3aLMsl XWBOW HPHUPOIBI W 3BOJIONMA. MeEToxIsl MO3HaHUS >XMBOHM mHpuponsl. Obmme
3aKOHOMEpHOCTH Ouosornd. Ponp Owmomormu B (GOPMHPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPa W NPAKTHYECKOHW JEeSTeNbHOCTH JItoJeld. 3HaueHne OMOJIOrMU NpU OCBOEHHMHU npodeccuid u
CHeUaIBHOCTEH cpeHero NPo(ecCnOHANIBHOI0 00pa3oBaHusl.

Ha yposne yuedbnvix deticmsuii:

O3HakoMJIeHHE C OWOJOTMYECKHMMH CHCTEMaMH pa3sHOTO YPOBHSA: KIETKOH, OpraHU3MOM, IOIMYJISIHEH,
aKocucTeMol, ouocepoii. OnpeseneHue ponu OMOJIOTUU B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa M NPAKTHYECKOW AeATeNbHOCTH Jioaed. OOyueHHe COOJIONCHUIO NpPaBHI
MIOBE/ICHNS B IPUPOJE, OEPEeKHOMY OTHOLICHHIO K OMOJIOTHYECKHM OOBEKTaM (PACTECHHSAM M )KHBOTHBIM H
UX COOOIIecTBaM) U HX OXpaHe.

JemoncTpanuu: bronorndeckue cucteMsl pa3HOTO YpPOBHS: KJIETKA, OPTaHM3M, IOIYJISIHS, SKOCHCTEMa,
omocdepa. LlapcTBa )KUBOW IPHUPOIBIL.

Tema 1. Yuenue o
KJIeTKe

Copepxanne yaeOHOTO MaTepuaia

1

Xumuueckasi opranusanusi kjierku. Kierka — sneMeHTapHast )KHUBasi CUCTEMa U OCHOBHAs CTPYKTYPHO-
(hyHKIHOHATBHAS €MHHIA BCEX KUBBIX OPraHU3MOB. Kpamxasi ucmopusi uzyueHust KiemKu.

Xumuueckast opraHuzanusi kietkd. OpraHudeckue M HEOPraHHYeCKHE BEHIECTBA KICTKU U IKHBBIX
OpraHu3MoB. besiku, yriieBobl, TUMU/IbI, HYKJICHHOBBIC KUCIOTHI U UX POJIb B KJICTKE.

Ha yposne yuebunvix oeticmeuii.

YMeHHe MPOBOIUTH CPaBHCHHE XUMHYECKOW OpPraHM3allid JKMBBIX U HEXHBBIX 00BeKTOB. IlomyuyeHwue
MPEJICTABJICHHUS O POJIM OPTaHMYSCKUX M HEOPTaHUYECKUX BEIIECTB B KIICTKE.

Crpoenune u ¢yHkuuM KjIeTKH. [IpokapuoTHUeCcKHe W JyKapHOTHYECKHE KIETKH. BUpychl Kak
HekeTouHast (opMa JKM3HM M WX 3HadeHuwe. boprba ¢ BupycHbiMu 3aboneBanusmu (CITUJ] u mp.)
[Muromnnasma u kneTogHas MmemOpaHa. OpraHOUIbI KIETKH.

Ha yposne yuebnulx deticmeuii:

W3ydenue cTpoeHHS KICTOK 3YKapUOT, CTPOCHHUS H MHOTO00Pa3Hs KICTOK PACTCHUHN M KUBOTHBIX C
MOMOLIBI0 MUKPOIIPENApaToB.

HabmroneHue KIIeTOK pacTeHUH U )KUBOTHBIX 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax, ux
onucanue. IIpuroroBieHye U onrMcaHue MUKPOIPENapaToB KIETOK PACTEHUH.
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CpaBHEHHE CTPOEHHS KIETOK PACTEHUH M )KUBOTHBIX 10 TOTOBBIM MHUKPOIIpEIapaTam

3 | O6meH BeliecTB U MpeBpalieHNe YHEPTUN B KJeTKe. [l1acTu4ecKkuii U SHepreTu4ecKuii 0OMeH.
Crpoenne u ¢ynkimu xpomocoMm. JTHK — Hocurens HacnenctBeHHOlN mHpopmanmu. Pervmmkanus JTHK.
I'en. I'enetnueckuii kon. bruocunTes Oemnka.

Ha yposne yuebnvix deticmeuii:
YMeHHUE CTPOUTH CXEMbI IHEPTeTUUECKOro 0OMeHa 1 OnocuHTe3a Oelika.
[TosydeHre npeacTaBiIeHUs O MPOCTPAHCTBEHHON CTpyKType Oenka, mosiekyn JJTHK u PHK
4 | )Ku3HeHHBIi DMK KJIeTKd. Kietkm © uxXx pasHooOpa3We B MHOTOKJIECTOYHOM OpTaHH3ME.

Jupghepenyuposka knemok. Knerounasi TeOpHsi CTPOSHHUS] OPraHU3MOB.

Muro3. Llutokunes.

Ha yposre yuebubvix deticmauii:

O3HaKOMJICHHE C KJICTOYHON TEOpHEil CTPOSHHS OPraHN3MOB.

YMeHHe caMOCTOSATENHHO NCKATh JI0Ka3aTeNIbCTBA TOTO, YTO KJICTKA — JJIEMEHTAapHAs JKUBas CHCTEMA U
OCHOBHasl CTPYKTYPHO-()YHKIIHOHAIbHAs €ANHHUIA BCEX )KUBBIX OPTaHU3MOB

JHemoncmpayuu

Crpoenne u ctpykrypa 6enka. Ctpoerue monekyn JJHK n PHK. Perummkarus JJHK.

CxeMBbl 3HEpreTHYecKoro oOMeHa 1 OMoCHHTE3a OerKa.

CrpoeHune KIeTOK MPOKAPHOT U AYKApPHOT, CTPOCHUE U MHOT000pa3ue KIETOK pacTeHUH U )KUBOTHBIX.
CtpoeHue Bupyca.

®dororpauu cXeMm CTPOSHUST XPOMOCOM.

Cxema CTpOEHUS I'eHa.

Murto3.

IIpakTHyecKue 3aHATHUA:

HabnroneHune KIIETOK pacTeHHI U )KUBOTHBIX ITOJT MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENIapaTax, uX OMHCaHuUE.
[IpuroroBneHme U OMICaHUE MUKPOIPEAPaTOB KIETOK PaCTCHUH.

CpaBHEHHE CTPOCHUS KJIETOK PaCTEHHH U XKHUBOTHBIX MO0 TOTOBBIM MHUKpPOTIpENapaTam.

Tema 2.
Opranusm.
Pa3zmHoxeHue u
HHAUBUY-
ajJIbHOE
pa3BuTHe
OPraHu3MoOB

Copneprxkanue yaeOHOro MaTepuania

1

Pazmuo:xkenue oprannzmoB. Opranusm — enuHoe nenoe. MHoroodpasue opraHu3MoB. PasmMHOkeHHe —
BaXKHEHIIIee CBOWCTBO >KMBBIX OpraHu3MoB. [lomoBoe u Oecrmonoe pazmHOkeHHe. Meio3. OOpa3oBaHue
TMOJIOBBIX KJIETOK M OIJIOIOTBOPEHHE.

Ha YpOBHE

OBJ'IaIIeHI/Ie 3HaHUAMHU O PA3MHOKCHUH KaK O Ba)KHENIIIEM CBOMCTBE KUBBIX OpraHmu3MoB.

YMeHHe caMOCTOSATENIFHO HaXOMUTh OTIIMYHMS MUTO3a OT MeiH03a, ONpeNelisis dBOJIOIHOHHYIO POJIb THX
BU0OB OCJICHUS KIICTKH.

Jemoncmpayuu
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Mmuoroo6pasue opranuzMoB. OOMEH BEIIeCTB U MpeBpalleHne SHeprun B kietke. @oTtocunres. Jlenenne
KIIETKH.

Muro3. becrionoe pasmHoxkeHue opranu3MoB. OOpazoBaHUE MOJIOBBIX KIETOK. Meiio3. OmioqoTBopeHue y
pacTEeHUN.

WnauBuayajibHOe pa3BUTHE OPraHm3Ma. OMOpPHOHAJBHBIM 3Tam oOHTOoreHe3a. OCHOBHBIC CTaIuH
3MOPUOHANBLHOTO pa3BuTUsA. Opeanocenes. [locmambpuonanvrhoe pasgumue.

CXOICTBO 3apOJbIICi NpPEACTAaBUTENCH pa3HbIX TIPYII [MO3BOHOYHBIX KaK CBHJCTEIBCTBO HUX
3BOJIIOIMOHHOTO pojcTBa. [IpUYMHbI HApYIICHHUH B PA3BUTUH OPTaHU3MOB.

Ha yposne yuebnvix oeticmeuii.

O3HAaKOMJICHHE C OCHOBHBIMHU CTAIMsIMH OHTOTCHE3a Ha IPUMEpPE DPa3BUTUSA IMO3BOHOYHBIX J>KHBOTHBIX.
YMeHHe XapaKTepru30BaTh CTAIUK MOCTAIMOPHOHAIBFHOTO Pa3BUTHS Ha MpUMEpe ueioBeka. O3HAKOMIICHUE C
MPUYMHAMY HapyIICHUH B Pa3BUTUU OPraHU3MOB. Pa3BuTHE YMEHHS MPABUILHO (OPMHUPOBATH JOKA3aTEIIb-
HYI0 0a3y 3BOJIIOIIMOHHOTO Pa3BUTHS KUBOTHOTO MUPA.

JHemoncmpayuu

WuauBuayaibHOE pa3BUTHE OpraHu3Ma. THIbl MOCTIMOPHOHAIBHOTO PAa3BUTHUS JKUBOTHBIX.

IIpakTHYeckoe 3aHATHE:

WNupuBuayansHOe pa3BUTHE YelloBeKa. PenpoaykruBHoe 310poBbe. IlocnencTsus BIUsAHUS aJIKOrOJsl, HUKOTUHA,
HAapKOTUYECKUX BEILECTB, 3arPA3HEHMS CPE/IbI HA PA3BUTHE YEJIOBEKA.

BrisiBiieHuE U onrcaHue IMPU3HAKOB CXOACTBa 3ap0):[1)1me171 YCJIOBEKA U IPYTUX MO3BOHOYHBIX KaK JOKa3aTCILCTBO
HX 3BOJIOIIMOHHOTO POJACTBA.

Tema 3.
OCHOBBI FéHETHKH
H ceJIeKIMH

Copneprxanue yaeOHOro MaTepuania

1

OCHOBBI y4YeHHs] O HACJeJICTBEHHOCTH W H3MEHYHMBOCTH. ['eHeTHKa — Hayka O 3aKOHOMEPHOCTSX
HACIIEJICTBEHHOCTH M M3MEHYMBOCTH oOpraHusmoB. [ .MeHznens OCHOBOIIOJIOXKHUK ~ T'€HETHKH.
I'eneTnyeckast TEpPMHHOJIOTHS U CHMBOJIHKA.

3aKOHBI TEHETHKH, YycTaHOBIeHHbIe [.MeHnenem. MoHoruOpumHOe W JAWTHOPHIHOE CKpEIIMBAaHUE
XpoMocoMHasi TeOpHsl HAacJEJICTBEHHOCTH. B3aumooeiicmaue 2enog. I'enernka nona. Cyennennoe ¢ noiom
Hacnedosanue. 3HAYCHUE TEHETHKH JUIS CEJISKIMM W MeIuIMHBL. HaciencTBeHHbIe OOJIE3HHM UYelIOBEKa, MX
NPUYUHBI U TPOPHUIAKTHKA.

3aKoHOMEPHOCTH  HM3MEHYMBOCTH. HacnencTBeHHas, WJIM  TCHOTHIIMYECKAs,  HM3MEHYHBOCTD.
MonudukanoHHas, WK HEHACICICTBCHHAs, N3MECHUYMBOCTh. [ €HeTHKa 4YelloBeka. [ eHeTHKa W MeIHIIHA.
MatepHuanbHble OCHOBBI HACJICACTBEHHOCTH U U3MCHUMBOCTH. | €HETHKA M DBOJIIOI[MOHHAS Teopus. | eHeTHKa
HOILYJISILUHM.

Ha yposne yuebnvix oeticmsuii.

O3HaKOMJICHHE C HACJICACTBEHHON M HEHACICACTBCHHON N3MEHUYNBOCTHIO U €€ OMOIOTHYECKOM POJIBIO B
SBOJIFOIMH KHBOT'O MHpA.
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KOHTPOSbHbIW

HonyquI/Ie NpeaACTaBJICHUA O CBA3U I'CHCTUKU U MCAUIIMHBI. O3HaKOMJICHHE C HaCJICACTBCHHBIMHA 00JIe3HAMHU
YCJIOBCKA, UX MMPUYINHAMU U HpO(bHHaKTHKOﬁ. I/I3yquHe BJIMSAHUA aJIKOTOJIM3Ma, HAPKOMAaHUHM, KYpCHUA Ha
HaCJIEACTBEHHOCTH Ha BUACOMATEpHAJIC. Amnamnz CbeHOTI/IHI/I‘-IeCKOf/'I W3MEHINBOCTH. BrIsiBIIeHIE MYTarc¢HOB B
Opr)KaIOLHCﬁ Cp€ac M KOCBCHHAS OLICHKA BO3ZMOXXHOT'O MX BJIMSIHUA HA OPTraHU3M

3 | buoTexHonorus, ee JOCTIKEHUS M IEPCIIEKTUBBI Pa3BUTHUS. Dmuueckue acnekmvl HeKOMOpblX 00CMUICEHUT
6 buomexnonozuu. Knonuposanue scusommuvix (npobnemvt KIOHUPOBAHUS HEN06EKA).

Hemoncmpayuu

MonorubpuaHoe u qurudpunHoe ckpenmmsanue. [lepekpect xpomocom. CrerieHHOE HaclaeI0BaHue.
MyTtanuu.

LenTpsl MHOTOOOPA3Hs M IPOUCXOKACHHS KYIbTYPHBIX PACTCHUH 1 IOMAITHUX KHBOTHBIX.

I'mbpunusanus. VickycctBeHHbIH oTO0p. HacnencrBennsie Oone3nn yenoBeka. Binustaue ankoromamsma,
HapKOMaHHH, KyPEHHUS HA HACJICJACTBEHHOCTb.

IIpakTHyecKue 3aHIATHUSA:

CocraBneHne MpOCTEHIINX CXEM MOHOTHOPUIHOTO M IUTHOPHIHOTO CKpEIlNBaHus. PeleHne reaeTnIecknx
3ama4. AHann3 GEHOTUNNIECKOH N3MEHUYNBOCTH.

BelsiBIeHNE MyTareHOB B OKPY>KaIOLIEH Cpefie U KOCBEHHAsl OLICHKA BO3MOXHOT'O HX BIUSHHS HA OPTaHHU3M.
OCHOBBI CeJICKIIMH PACTCHHI, KMBOTHBIX M MHKPOOPraHM3MoOB. ['€HeTHKa — TeopeTHdecKas OCHOBa
cenexkuuu. OJOMaIIHUBaHKE )KUBOTHBIX U BBIPAIIMBAHUE KYIBTYPHBIX PACTEHUI — HAaYaJIbHBIE ATAIbI CEIEKIUU.
VYuenne H.U. BaBuiioBa o nieHTpax MHOr0o0Opasus 1 MPOUCXOKACHHUS KyJIbTYpHBIX pacTeHHH. OCHOBHBIE METO/IBI
CeNIeKIMU: THOPHIM3AIMsl M HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIE [OCTHKEHHS COBPEMEHHOH CeJIeKIUU
KyJNbTYPHBIX PACTCHHUH, TOMALTHUX KUBOTHBIX I MHUKPOOPTaHU3MOB.

Ha ypogne yuebnbvix deticmeuii:

ITonydeHnue npencTaBiICHUs] O TEHETUKE KaK O TEOPETUYECKON OCHOBE CEJIEKIIUU.

Pa3Burue MeTanpeIMeTHBIX YMEHHII B IpoIlecce HaX0XKASHHUS Ha KapTe IIEHTPOB MHOT000pa3us U MPOHCXOXK/Ie-
HUs KyJIbTYPHBIX PACTEHUN U JJOMAIIHUX )KUBOTHBIX, OTKpBIThIX H.11.BaBunoBbIM.

W3y4eHne METOI0B THOPHIM3AIMN U HCKYCCTBEHHOTO 0TOOpa. YMeHHe pa30nupaThCs B STHUECKUX acTIeKTax
HEKOTOPBIX TOCTHKEHUI B OMOTEXHOJIOTHH: KJIOHUPOBAHUH KUBOTHBIX M MPOOJIEeMax KIOHUPOBAHUS YEJIOBEKa.
O3HaKOMJICHHE C OCHOBHBIMHU JIOCTHKEHUSIMH COBPEMEHHOH CEIEeKIINU KyJIbTYPHBIX PACTEHUH, TOMAIIHUX KH-
BOTHBIX M MUKPOOPTaHU3MOB

Tema 4.
IIpoucxoxnenue
JKH3HH HA
3emute.
IBOJIIOLHOHHOE

Conepxanne y4eOHOTO MaTepHuaa

1 | IpoucxoxkaeHHe U HAYAJIbHBIE 3TANBI PA3BUTHSI KU3HU HA 3emJie. [MIOTE3bI MPOUCXOKIACHUS KUZHU.
M3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHKHOBEHHS, Pa3BHTHS W CYIICCTBOBAHMS JKH3HH Ha 3emire.
VYcnoxkHeHHE JKUBBIX OPraHW3MOB B IPOIECCE JBOJIIOIKH. MHOrooOpasue >KMBOTO MHpa Ha 3emie
COBpPEMEHHAs €r0 OpraHu3alHsl.

Ha yposne yuebuvix oeticmeuil.

AHaJIU3 U OIICHKA Pa3IMYHbIX TUIIOTE3 TPOUCXOKICHHUS HKI3HH.
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KOHTPOSbHbIW

yueHue

ITonyueHne MpeaCcTaBICHHS 00 YCIOXKHEHHUH KUBBIX OPTAHU3MOB Ha 3eMJic B MPOIIECCE IBOJIOIMH. Y MCHHE
JKCIICPUMCHTAIBHBIM MTyTEM BBIABISTH aJallTHBHBIC OCOOCHHOCTH OPTaHU3MOB, MX OTHOCHUTCIBHBIN Xapak-
Tep. O3HaKOMIICHHE C HEKOTOPBIMU MPEICTABUTEISIMH PEIKUX M HCUYE3AMOUIMX BHIOB pACTCHHUH W
JKUBOTHBIX. [IpoBeneHue ommcanusi ocodOeil OgHOro BuAa MO MOP(OIOTrHYECKOMY KPHUTEPUIO MPU
BBITIOJTHEHHUHU JTA00PaTOPHOU paboThl. BhisiBIIeHHE YepT MPUCIOCOOIEHHOCTH OPraHM3MOB K Pa3HBIM CpeiaM
o0OuTaHus (BOAHOM, HA3EMHO-BO3TyIITHOM, TOYBEHHOI)

Hcropusi pa3sBuTus 3BOJIONMOHHBIX uieil. 3Hauenue pabor K.JIunues, XK.b.Jlamapka B pa3Butuu
SBOJIOIIMOHHBIX HAeH B Ouonornu. OBomronmonHoe ydyenue Y.J[apsuna. EcrtectBeHHBIH 0TOOp. Poub
SBOITIOIUOHHOTO YICHUS B JOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYTHOH KapTHHBI MHUPA.

Ha yposre yuebuvix deticmauii:

W3y4yeHue Hacienusl 4eIOBEUECTBA HA NPUMEPE 3HAKOMCTBA C MCTOPHUEH Pa3BUTHS SBOJIOLUMOHHBIX HACH
K.JIunnes, JK.b.Jlamapka U./lapruHa. OnieHUBaHHUE POJIH SBOJIIOIIMOHHOTO YUYCHUS B (DOPMUPOBAHUU COBpE-
MEHHOI eCTeCTBeHHO-Hay4YHOI KapTUHBI Mupa. PazBuTre CiocOOHOCTH SCHO U TOYHO M3JIaraTh CBOU MBICIIH,
JIOTHYECKH O0OOCHOBBIBAThH CBOIO TOYKY 3PEHHs, BOCIPUHMMATh M aHAIW3UPOBATH MHEHUS COOECEIHHUKOB,
MpHU3HaBas NPaBo APYroro 4YejaoBeKa Ha NHOE MHEHUE

MuxposBosionusi 1 MakpodBosionus. KoHnennus Buja, ero kpurepuu. [lomynsiumss — CTpyKTypHas
CIVMHHUIIA BHJA H SBOJIOLHH. JIBI/I)KyHII/IC CHJIBI 3BOJIIOIIHH. CuHreTnyeckas TCOpUsA IBOJIOLHNH.
MUKpO3IBOIIOIHS. CoBpeMeHHbIe IIPECTaBICHUS 0 BUI000pa30BaHUH (C.C.YetrBepukos,

N.M.Imansray3es). MaxkposBomtorus. JlokasarenscTBa 3Bomroru. CoxpaHeHHe OHOIOTHYECKOTO
MHOTroo0pa3usi Kak OCHOBa YCTOMYMBOCTH Ouocepbl M MNPOTrPECCHBHOrO €€ pa3BUTHs. [IpHYMHBI
BbIMUpaHUsi BUAOB. OCHOBHBbIC HAaNpaBJICHHUS 3BOJIOIMOHHOTO Mporpecca. buomormdeckuit mporpecc u
OmoITornYecKuil perpecc.

Ha yposre yuebuvix deticmsuii:

O3HaKOMIICHHE C KOHIICTIINEH BHIA, €€ KPUTSPUSAMH, TOA00p IPUMEPOB TOTO, YTO MOITYIISIIHS —
CTPYKTYpHasl €IUHUIIA BUIA U SBOIOLINH.

O3HaKOMIICHHE C JBIDKYIIUMECS CHIIAMH SBOIIOIIH U €€ J0Ka3aTeIIbCTBAMH.

YcBOGHHE TOTO, YTO OCHOBHBIMH HAIPABJICHUSAMH 3BOJIOIMHUOHHOTO Tporpecca SBISIOTCS OHONIOTHYeCKHN
mporpecc ¥ OHOIOTHIECKHUI perpecc

YMeHHne OoTcTamBaTh MHEHHE, O COXPAaHEHUH OHOJOTMYECKOT0 MHOT000pa3usi KaKk OCHOBE YCTOHYHBOCTH
Orocdepsl U MPOrPECCHBHOTO €€ Pa3BUTHS. Y MCHHUE BBISBISTH IPUYHHBI BRIMUPAHUS BUIOB
Hemoncmpayuu

Kputepun Buaa. CTpyKTypa MOMyJIAIUN. ATaTHBHBIE OCOOCHHOCTH OPTaHU3MOB, HX OTHOCHTEIBHBIN
xapakrep.

DBOJIIOIIMOHHOE JIPEBO PACTUTEIBHOTO MHUPA. DBOIIOLUOHHOE JPEBO )KUBOTHOTO Mupa. [IpencraBuresnu
PEAKNX U UCUC3AI0INX BUAOB paCTeHI/Iﬁ " )KUBOTHBIX.
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IIpakTnuyeckune 3aHATHS:

Omnmcanue ocobelr ogHOTO BHIA 1O MopdosorndeckoMy Kputepuio. [Iprcmocobierne opraHiu3MOB K Pa3HBIM
cpenam obuTaHus (BOAHOW, HA3EMHO-BO3/1YIIIHO, TIOUBEHHOM).

AHaM3 ¥ OlleHKa pa3JIMuHbIX TUIIOTE3 MPOUCXOKACHHS )KU3HH.

OCHOBBI PK0JIOTHH

Tema 5. Copeprxanne yaeOHOro Marepuana
IIpouncxoxnenue 1 | Anrponorene3. Opomonusi mpumaroB. COBpEMEHHBIE THIOTE3BI O MPOUCXOXKICHHU 4YeJIOBeKa.
YyeJl0BeKa JlokazaTenbCTBa POJICTBA YEIOBEKA C MIICKOITUTAIOIINMHE )KUBOTHBIMH. DTaIlbl BOJIIOINY YeJIOBEKa.
Ha yposne yuedbnvix delicmsuii:
Pa3BuTHe yMEHUS CTPOUTH 10Ka3aTeNbHYIO 0a3y M0 CPaBHUTEIBHOM XapaKTEPUCTUKE YEIIOBEKA M IIPUMATOB,
JIOKa3bIBasi MX POACTBO. BhIsBICHNE 3TaNOB 3BOJIIOIMHY YEJIOBEKA
IIpakTnyeckoe 3aHsATHE
AHanM3 ¥ OIIEHKa Pa3IMIHBIX TUIIOTE3 O IPOUCXOXKICHUH YeJIOBEKa.
Tema 6. Copneprxkanne yaeOHOro MaTepuaia

1

JK0JIOTHSI — HAayKa O B3aMMOOTHOLUEHHSIX OPraHU3MOB MexKAy co00il M oOKpy:Kaioumei cpexoi.
Okonorudyecknue (GakToOpbl, MX 3HAYCHUE B JKU3HH OPraHU3MOB. OKOJOTHYECKHE CHCTEMBl. BunoBas u
MPOCTPAaHCTBEHHAs CTPYKTypa 3KocucTeM. [InmmeBsie CBsI3H, KpyroBOPOT BEIIECTB U NPEBPAICHUE SHEPTUU
B 9KocucTeMax. MeXBHIOBbIE B3aMMOOTHOIIEHHUS B YKOCHUCTEME: KOHKYPEHIHs, CHMONO03, XUITHUYECTBO,
napa3uTusM. IIpuauHEl yCTOHYMBOCTH M cMeHBI 3kocucTeM. Cykneccuu. VIckyccTBeHHBIE coolmiecTBa —
arpo3KOCHCTEMBI H YPOOIKOCHUCTEMBL.

Ha yposne yuebnvix deicmsuii:

N3yuenne sxooruueckux pakTOpoB U UX BIUSHHUSA HA OPTaHU3MBI.

3HAKOMCTBO C HKOJIOTHYECKUMH CUCTEMaMH, X BUIOBOH U MPOCTPAHCTBEHHON CTPYKTypaMu. Y MEHHE
OOBSICHATH MPUYNHBI YCTOWIMBOCTH M CMEHBI 3KocucTeM. O3HAKOMIIEHHE C MEKBUIOBBIMU
B3aMMOOTHOIIEHUSIMH B 9KOCHUCTEME: KOHKYPEHIIHEeH, CHUMOM030M, XHITHUYIECTBOM, TAPa3UTU3MOM.

‘YMeHHe CTpOUTH SIPyCHOCTh PACTUTENIBHOTO COOOIIECTBA, MUIIEBhIE LIETH U CETH B OHOIIEHO3E, a TaKXKe
HKOJIOTHYECKUE MUPAMUIbL.3HAHNE OTINYUTENbHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arposKOCHCTEMBI B ypboskocucTeMbl. OmHcaHNe aHTPOTIOT€HHBIX M3MEHEHHH B €CTECTBEHHBIX MTPUPOIHBIX
nagamadTax cBoeit MecTHOCTH. CpaBHUTENIFHOE ONMCAHNE OJJHOM U3 €CTECTBEHHBIX IPUPOJTHBIX CUCTEM
(mammpumep, Jeca) ¥ KaKOW-HUOY b arpo-3KOCHCTEMBI (HallpuMep, MIIeHHYHOTo 1ouis). CocTaBIeHHE CXeM
nepeaayn BEIISCTB M SHEPTHH O IETSIM MUTAHUS B IPHPOTHON SKOCHUCTEME M arpolieHO3e

Buochepa — rnodanbHas s3xocucrema. Yuerne B.M.Bepranckoro o 6mocdepe. Pob KUBBIX OpraHU3MOB
B Omocdepe. buomacca. KpyroBopor BakHEWIIMX OHOTEHHBIX 3JEMEHTOB (Ha MpHMEpe Yriepona, a3ora U
Iip.) B 6uocdepe.

Ha yposHe yuebHvix deticmeuii:

Osznakomienue ¢ yaenueMm B.M.BepHajckoro o 6uocdepe kak o riobdabHOM SKOCUCTEME.
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KOHTPOSbHbIW

Hanuuue npeicTaBaeHus 0 cXxeMe SKOCUCTEMBI Ha IpuMepe Ornocdepbl, KpyroBopoTe BEIIECTB U
MIPEeBpAIICHUH SHEPTHHU B OHochepe. YMEHNe T0Ka3bIBaTh POJIb KUBBIX OPIraHU3MOB B Onocdepe Ha
KOHKPETHBIX IIPUMEpPax

3 | buocdepa u yenoBek. M3menenus B 6uochepe. [locaencTBusi NesITENbHOCTH YENIOBEKAa B OKPYKAIOIIEH
cpene. Bo3nelicTBre Mpon3BOICTBEHHOM AEATEIFHOCTH Ha OKPYKAIOIIYIO Cpedy B 00JacTH cBoeil Oymymeit
npodeccuu. ['modapHbBIe SKOJTOTHYECKIE MPOOIEMBI U IIYTH UX PEIICHHS.

OKOJIOTHsl KaK TEOpeTHYecKass OCHOBa pPalMOHAIBHOTO TPHPOJOIOJIB30BAHUS U OXpaHbl IPUPOJIBL
Hoocdepa. IlpaBuna moBexeHUs JIOICH B OKpyXarolledl NpupoaHO#l cpeae. BepekHOe OTHOIICHHE K
OuonornyeckuM o0beKTaM (PacTEHUSIM U )KUBOTHBIM M UX COOOIIECTBaM) M UX OXpaHa.

Ha yposne yuedbnvix deicmsuii:

HaxoxneHue cBsi3u H3MEHEHUs B Ouocdepe ¢ MociaeICTBUAME AESTSIbHOCTH YeJIOBeKa B OKpYKaroIIeit
cpene. YMeHUe oNpeAeNsaTh BO3IeHCTBUE TPOU3BOACTBEHHOMN NESITEILHOCTH Ha OKPYKAIOIIYIO Cpey B
obnactu cBoel Oynyieit nmpodeccun.

O3HaKOMJICHHE C III00ATBHBIMH KOJIOTHYECKUMH MPOOIeMaMy ¥ yMEHHE OIPENeIISATh MYTH UX PEIICHHUS.
OnucaHue U MPaKTUIECKOe CO3/IaHHEe UCKYCCTBEHHOM 9KOCUCTEMBI (IIPECHOBOIHOTO akBapuyMa). Pemenue
9KOJIOTUYECKHX 3a/a4.

I[eMOHCTpI/IpOBaHI/Ie YMEHU MMOCTaHOBKH ueneﬁ JACATCIbHOCTHU, IIJIIAHUPOBAHUSA CO6CTBGHHOI>1 JACATCIbHOCTHU
I AOCTHIXKCHHA IIOCTABJICHHBIX uenef/i, NpCABUACHNA BO3MOXHBIX PE3YyJIbTAaTOB J3THUX HeﬁCTBHﬁ,
OpTraHM3ali CaMOKOHTDPOJSI W OICHKM IIOJYYEHHBIX pe3ynbraroB. OOydeHHE COOJIOICHHIO IIPaBUII
MIOBE/ICHHS B MPHUPOAE, OEPEKHOMY OTHOILICHHUIO K OMOJIOTMYECKUM 00BEKTaM (pacTeHHsIM, )KUBOTHBIM H X
coo0IIecTBaM) U X OXpaHe.

Hemoncmpayuu

Okonorndeckue (HakTophl U X BIMSIHUE HA OPraHU3MbL. MeXBH/IOBBIC OTHONIECHUS: KOHKYPEHIINS, CUMOHO3,
XHIIHUYECTBO, TAPA3UTH3M. SIpyCHOCTb PaCTUTENIHLHOTO coolmmecTBa. [Inmessle enu u ceTn B OMOLEHO3e.
Oxonorndyeckue nupaMmuasl. Cxema sKocucTeMbl. KpyroBOpoT BeIIECTB M IPEBpaIleHHE IHEPTHH B
HKOCHUCTEME.

buocdepa. Kpyrosopor yriepona (azora u ap.) B 6uoctepe. Cxema arposkocucteMbl. Oco00 0XpaHsieMbie
npupoHbie Teppuropun Poccun.

IIpakTHyeckue 3aHATHSA .

OnmcaHne aHTPOTIOT€HHBIX N3MEHEHUH B €CTECTBEHHBIX IIPUPOIHBIX JaHAMadTaX CBOSH MECTHOCTH.
CpaBHHTENIFHOE ONMHUCAHWE OJHOW M3 €CTECTBEHHBIX NPUPOAHBIX CHUCTEM (HampuMmep, jieca) W KaKoW-HUOYAb
arpo3KOCHCTEMBI (HalpHMep, IMIIeHHYHOTo 1ojst). CocTaBiIeHHE CXEM Iepefadyr BEeIIECTB M YHEPTHH 10 LEIsIM
MUTAHUA B IPUPOJTHON IKOCUCTEME U B arpoleHo3e. PelleHne s5KkoIorumueckux 3aaad.

315.01.05.
CBapumuk (py4Hou
U YaCTHYHO
MeXaHU3HPOBAHHOM
CBApPKM (HAIIABKH)

Tema 7.

Cojneprxanue yueOHOro MaTepuaia

1
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KOHTPOSbHbIW

buonuka 1 | buoHuka Kak OJHO W3 HamnpaBjeHMii OuoJioruum W KuOepHeTHKH. PaccmoTpenne OHOHHKOM
ocobeHHOCTEH MOp(hO-PU3NOIOTHIECKOW OPraHU3alud JKMBBIX OPTAaHM3MOB M HX HCIIOJIB30BAHUS I
CO3/1aHHsI COBEPIIEHHBIX TEXHUYECKUX CUCTEM M YCTPONCTB M0 aHAJOTHMU C KUBBIMU cUCTeMaMu. [IpuHIUIBI
U TpUMEpHl HUCIOJb30BAaHHUS B XO3SMMCTBEHHOM JAEATENBLHOCTH Jtonedl Mopdo-(QyHKIMOHAIBHBIX YepT
OpraHu3aIM PACTCHUN U JKUBOTHBIX.

Ha yposne yuebnvix deticmeuii:

O3HakoMJICHHE C TpUMEpaMH MCHOJIB30BaHUS B  XO3SHCTBEHHOW JEATENLHOCTH JIIOJied  Mopdo-
(YHKIMOHAJBHBIX YePT OpPTaHM3aLMM PACTEHUH W KMBOTHBIX HPH CO3[aHUM COBEPILEHHBIX TEXHUYECKUX
CHCTEM M YCTPOWCTB IO aHAJIOTHH C JXKUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyOUYaThIMH CTPYKTYpamHu B
JKUBOH NPUPOAE M TEXHUKE, a’POJMHAMUYECKUMH M THIPOAMHAMHYECKHMHU YCTPOHCTBAMHU B KHBOM
HOPUPOJE U TEXHHUKE. Y MEHHUE CTPOUTh MOJENH CKIIAAYaToON CTPYKTYpPBI, HCIOIb3yEMbIE B CTPOUTENILCTBE
Jemoncmpayuu: Moneny cKIagdaToi CTpYKTYpBI, HCIIOIb3YeMOi B cTpouTesbcTBe. TpyOdaTsie
CTPYKTYPBI B )KMBOH NMPUPOJIE U TEXHUKE. AIPOANHAMUYECKHE U THAPOJUHAMUYECKHE YCTPOMCTBA B )KUBOU
IPUPOJAE U TEXHHUKE.

JAuddepenunpoBannblii 3auet

Bcero:

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYEeHUS:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIHN (BBIOIHEHUE JIEATENBHOCTH 110 00pa31ly, MHCTPYKIIUU UJIH 110J] PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOTHEHHE ICATEIILHOCTH, pEIIeHHe TPOOJIEeMHBIX 3a71a4)
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KOHTPOJbHbIN

IMPUMEPHBIE TEMBI UIAA UHAUBUAY AJIBHBIX ITPOEKTOB 110 BUOJIOI'MU

Kiierounas Teopusi ctpoenust opranu3MoB. MicTopust 1 COBpeMEHHOE COCTOSIHUE.
HacnencrBennast nundopmanus u nepeada ee U3 noKoJeHHUs B OKOJICHHUE.
[pamaTnyeckue CTpaHULbl B ICTOPUU PA3BUTHS T€HETUKH.

VYcnexu COBpeMEHHOM €HETUKH B MEIULIMHE U 3]pAaBOOXPAHEHUH.

HcTopus pa3BuTHs 3BOMIOIMOHHBIX uaen 1o Y./lapeuna.

«Cucrema nipuposi» K.JIunnes u ee 3HaueHHE ISl pa3BUTHSI OMOJIOTHH.

CoBpeMeHHbIE TTPEICTABICHHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSX BOJIIOIUH.

CoBpeMeHHbIE TPEICTABICHUS O 3apOXKACHUM )KU3HU. PaccMOTpeHNe U OLEHKa pa3InYHbIX
TUIIOTE3 TIPOUCXOXKICHUS

CoBpeMeHHbII Tan pa3BUTH yeroBeuecTBa. YenoBedeckue pacbl. OnacHOCTh pacu3Ma.

Bo3neiicTBue uenoBeka Ha MPUPOAY HA PA3IUYHBIX 3Talax pa3BUTUA YEJIOBEYECKOIO
oOuiecTBa.

Biustnue okpyxaroiei cpesibl ¥ ee 3arpsi3HeHUs] Ha pa3BUTHE OPraHU3MOB.

Bnustnue xypeHus, ymoTpeOJIeHHs] ajJKorojii M HAPKOTUKOB POJMUTENSIMU Ha 3MOpHO-
HaJIbHOE Pa3BUTHE peOCHKA.

Butamunsl, pepMeHTHI, TOPMOHBI U UX POJIb B opranusMme. Hapyiienus npu ux HegocTaTke
1 U30BITKE.

[TpyunHBI ¥ TPaHULBl YCTOHYUBOCTH OUOC(EPHI K BO3JAEHCTBUIO 1E€ATEIBHOCTH JIIOIEH.

buoneHo3sl (3KOCHCTEMBI) PA3HOTO YPOBHS W WX COMOJYMHEHHOCTh B TJI00ATbHOU
aKocucTteMe — Ouocdepe.

BunoBoe u sxonoruyeckoe pazHoooOpasne OMOIeH03a Kak OCHOBA €r0 YCTOWYHBOCTH.
[ToBbITIeHNE MPOAYKTUBHOCTH (HOTOCHHTE3a B MCKYCCTBEHHBIX IKOJIOTHYECKUX CHCTEMAX.
Paznuunble sK0I0rHYeCKre TUpaMUIbl U COOTHOIIICHUS! OPTaHU3MOB Ha KaXKJI0W UX CTYIICHHU.
[TyTn noBeIIeHNsT OMOJIOTUIECKON MPOAYKTUBHOCTH B UCKYCCTBEHHBIX YKOCUCTEMAX.

Ponb mpaBUTENbCTBEHHBIX U OOIIECTBEHHBIX IKOJOTUYECKUX OPTraHU3alUi B COBPEMEHHBIX
Pa3BUTHIX CTpaHax.

PanmonansHOe WCMONB30BaHHE M OXpaHa HEBO30OHOBISIEMBIX MPUPOIHBIX pPecypcoB (Ha
KOHKPETHBIX MpPUMeEpax).

OnacHocTh TOOANBHBIX HapylneHuid B Onochepe. O30HOBBIE «IBIPBI», KHCIOTHBIE TOMXKIH,
CMOTH U UX IPEIOTBpAIICHHE.

DKOJOTUYECKHE KPU3HCHI M JKoJormueckue KaracTpodsl. IlpemorBparenwe ux BO3-
HUKHOBEHWUSI.
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KOHTPOJbHbIN

3. VCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecreyeHn 1o
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYeT HATHUYUS y4eOHOro KabuHeTa OMOJIOTHH.

O6opynoBanue yueOHOro KabuHeTa:

— [0CaJ0YHBIC MECTA M0 KOJMYECTBY 00YJarOLIHXCS,
— paboyee MecTO TpernoaaBaTers,

— KOMILJICKT y‘IC6HO-MeTOI{I/I‘-ICCKOI>'I JOKYMCHTAlMHU,
— JIOCKa ayIMTOpHas,

— y4eOHO-HArJISTHBIE TOCOOUS 110 OMOJIOTHH.

TexHuueckue cpeacTBa 00y4eHHUs:

— KOMIIBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHBIM OOECIEUEHUEM, HMEIOIIMM BBIXOJ B CETh
WHurepHer;

— MyJbTHUMEINA IPOEKTOP;

— MPUHTED;

— IIporpaMMHoOE 00€ecIieYeHHE.

3.2. UudopmanuonHoe odecrniedenne 00yueHust
IMepeyenn yueOHbIX N31aHuil, UHTEepHET-PeCypCoOB, TONMOJTHUTEILHOM JUTEPATYPHI

OCHOBHBIE HCTOYHHKH:
1. Kamenckuit A.A. buosnorus. O6mias 6uonorus 10-11 kmacest — M.: JIpoda, 2019

JlonoTHUTeIbHbIE HCTOYHUKM:
1. KoncrantunoB B.M. O0mias 6uosorusi: yaeOHUK JIsl CTY. 00pa30BaT. yUpekKICHHUI
cpen. mpod. oopazoBanus - M.: Akanemus, 2012
HNuTepHeT-pecypcesr:

1. TIpoext «Bcst bmomorus» Dnextponnsiii pecypc]/ URL: https://www.sbio.info/

2. Enunoe oxHO noctynma K WHGOPMAIMOHHBIM pecypcaMm. buonorus. [DIeKTpOHHBIN
pecypc]/ URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.2
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOU

JTUCHUIINHBI

KoHTpo/Ib M OLeHKA pe3yIbTaTOB OCBOCHUS JUCLHUILIMHBI OCYILECTBIIAETCS IPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE

BBITIOJTHEHU A 06y‘laIOHII/IMI/IC$I HHAUBUAYAJIIbHBIX 33,[[3HHI>1.

PesyabTaTsl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS)

@DopMbI U METOAbI
KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB
o0yueHust

JIUYHOCHIHblE

c(OpPMUPOBAHHOCTh YYBCTBA TOPIOCTH M YBOKEHUS K HCTOPHUH U
JOCTHKCHHUSAM OTEYECTBEHHON OWOJIOTHYECKON HAayKW; TPEACTaBICHHUS O

LIEJIOCTHON €CTeCTBEHHOHAYYHOW KapTHHE MUPA;

[MOHMMaHWE B3aWMOCBSI3M M B3aMMO3aBHCHMOCTH E€CTECTBEHHBIX HAyK, HX
BIMSHUS HA OKPY)KAIOIIYI0 Cpenoy, SKOHOMHYECKYIO, TEXHOJIOTHYECKYIO,

COLIMAITBHYIO M STHYECKYIO CPephl IesTEILHOCTH YEIOBEKa;

CHOCOOHOCTh HMCIIOJIB30BaTh 3HAHHMS O COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHHE MHpa B 00pa3oBaTeNbHOW W NPOQPECCHOHANBHON AEATENbHOCTH;
BO3MOXXHOCTH WH(OPMAIIMOHHON cpelpl AJisi oOecrieueHust MPOAYKTHBHOTO
camMo00pa3oBaHus;

BJIaJIeHHE KYJIbTYpPOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIIEHHIO, aHATH3Y,
BOCTIPHATHIO MH(OpMAIMK B 00JIACTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE 1SN
U BBIOOPY MyTell ee JOCTHKEeHHS B PpodecCHOHAIBHOM chepe;

CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH COBPEMEHHBIMH
MPUHIIATIAMH TOJEPAHTHOCTH, IUAIIOTa W COTPYAHHYECTBA,; TOTOBHOCTH K
B3aMIMOJICHCTBHUIO C KOJIETaMH, paboTe B KOJIEKTUBE;

TOTOBHOCTh HCIIOJIB30BAaTh OCHOBHBIC MCTOAbI 3alllUTBI OT BO3MOKHBIX

MOCJIEICTBUN aBapyii, KaTacTpod, CTUXUHHBIX OEJICTBU;

oOnajgaHue HaBbIKAaMH Oe30macHOM  pabdoOTBl BO  BpeMsl  IPOEKTHO-
WCCIIEIOBATEILCKOW M OKCIEPUMEHTAIBHOW  JeSTeThbHOCTH, npu
HCTOJIb30BaHHUH JIA00PaTOPHOTO 000PYyIOBaHMUS;

CIIOCOOHOCTh ~ WCIIONIb30BaTh TNPUOOpPETEHHBIE 3HAHWA W yMEHUS B

MIPaKTHYECKOI AESITeTHHOCTH U MOBCEIHEBHOW >KU3HM ISl COOJIOACHUS MEp
npouIakTUKY OTpaBlICHUH, BUPYCHBIX M JPYruX 3a0osieBaHUil, CTPeccos,
BPEIHBIX

MpUBBIYEK  (KypeHwus,

MIOBEJICHUS B IPUPOAHOU CpeE;

aNKOTOJIM3Ma, HAPKOMaHHH); MPaBHI

FOTOBHOCTh K OKA3aHUIO TEpPBOM IMOMOIIM MpPU TpaBMaX, MPOCTYAHBIX U
JIpyTUX 3a00JI€BaHUSAX, OTPABICHUAX MUIICBHIMU TPOITyKTaMH

OII€HKA BBIITOJIHEHHS
3aJJaHKui Ha
PAKTHYCCKHUX
3aHATHSX,
HaAOJIFOICHUE

Memanpeomemmnuie

OCO3HaHHC COLII/IEIJ'IBHOI?I 3HAYMMOCTH  CBOCH HpO(l)CCCI/II/I, O6J'IaI[aHI/Ie

MOTHBAIIAEH K OCYIIECTBICHUIO TTPO(eCcCHOHATBHOM NeATEIHPHOCTH;

IIOBBIICHHUEC HWHTCIIJICKTYaJIbHOT O YPOBHHA B mnmpounecce

OMOJIOrNYECKUX SIBJICHUH; BBIIAIOIIMXCS JOCTKEHNM OMOJIOTHH, BOIICIIINX B

H3y4YCHUA

00IIIeueI0BEeYeCKyYIO KYIbTYPY; CIOKHBIX U IPOTHBOPEUNBBIX MyTEH Pa3BUTHS

YCTHBIN OTPOC,
JIUCKYyCCHS,
HaOJII0IEHNE, OLICHKA
BBITIOJIHCHU A
MPaKTHYECKUX padoT
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KOHTPOJbHbIN

COBPEMEHHBIX HAyUYHBIX B3IJISIIOB, WJIEH, TEOpUU, KOHLEMIUH, rumore3 (o
CYITHOCTH ¥ TIPOWCXOXJACHWW IKU3HHU, 4YelOBeKa) B Xoae padoTHl C
Pa3TMIHBIMA HCTOYHHKAMHU HHPOPMAIIHH

CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYSCTBO €IUHOMBIIIICHHUKOB, B TOM
qrcie c WCTIOJTb30BaHUEM COBpPEMEHHBIX WH(GOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

CHOCOOHOCTH MOHUMATh MPHHLUIBI YCTOWYMBOCTU U MPOAYKTUBHOCTU KUBOK
IPUPOABI, MYTH €€ M3MEHEHHs I0J BJIMSHHEM aHTPONOICHHBIX (HaKTOpOB,
CHOCOOHOCTh K CHUCTEMHOMY aHAIIM3y TIIOOATBHBIX 3KOJIOTHYECKUX MPOOIeM,
BOIIPOCOB COCTOSIHHSI OKPY>KaroIllel cpe/ibl U pallMOHAIBHOIO MCIIONb30BAHUS
MIPUPOAHBIX PECYPCOB;

yMeHHE OOOCHOBBIBATH MECTO W POJIb OHOJIOTMYECKUX 3HAaHUA B
MPAKTUYECKON NEATEIbHOCTU JIIOAEH, pa3BUTUU COBPEMEHHBIX TEXHOJOTHUI;
OTIpPENeNATh JKUBBIE OOBEKTHl B TNPHPOJIE; MPOBOIUTH HAOIIOAEHHUS 32
3KOCHUCTEMAaMHU C ILCJIbKO HUX OIIMCaHMA W BbIABICHUSA CCTCCTBECHHBIX H
AQHTPOIIOTCHHBIX H3MEHEHHH; HAaXOAWTh M aHAJIU3MPOBAaTh WH(POPMALUIO O
JKUBBIX 00BEKTaX;

CIIOCOOHOCTH IIPUMCHATH OMOJIOrHYECKUE U JKOJOIHYECKHE 3HaHMS JJIsL
aHaJIM3a MPUKIaJHbIX r[p06neM XO3SUCTBEHHOM JACATCIIbHOCTH,

CIIOCOOHOCTh K CaMOCTOATCIIbHOMY HPOBEACHUIO HCCHeﬂOBaHHﬁ, IIOCTAaHOBKEC
€CTCCTBCHHOHAYYHOI'0 JSKCICPUMEHTA, HCIIOJIB30BAHUIO I/IH(i)OpMaHI/IOHHBIX
TEXHOJIOTHI JJIsL pEHICHU HAYYHBIX U HpO(I)eCCI/IOHaJ'IBHLIX 3a1a4,

CIIOCOOHOCTh K OIICHKEC JTUYCCKUX AaCIECKTOB HCKOTOPBIX I/ICCJ’IeI[OBaHI/II\/'I B
00J1acTi OMOTEXHOJIOTUU (KJ'IOHPIpOBaHI/Ie, HUCKYCCTBCHHOC OHJ'IO,[[OTBOpCHI/Ie);

IlIpeomemmnuwie

c(OPMHPOBAHHOCTD TMPEJACTABICHUH O PpOIM W MecTe OHOJNOTHH B
COBPEMEHHOM HAy4YHOM KapTWHE MHpa; IIOHUMAaHWE pPOJIU OWOJOTHH B
(hopMHpOBaHUH KpPYro3opa M (PYHKIHMOHAJIBHON IPaMOTHOCTH Ul PELICHUS
MIPaKTHYECKUX 3a/1aY;

BJIAJICHUE OCHOBOIIOJAralomMMUA TOHATUSIMHU U TPEACTABICHUSIMHU O >KHUBOM
HIPUPOJE, €€ YPOBHEBOM OpraHU3allly U 3BOJIIOLMH; YBEPEHHOE I10JIb30BAHUE
OMOJIOTHYECKON TEPMHUHOJIOTUEH ¥ CHMBOJIUKOM;

3a4eT C OLICHKON

BJIAACHHUEC OCHOBHBIMH MCTOJAaMU HAYYHOT'O MO3HAHHA, UCIIOJIB3YCMbIMHU IIPpU
OHOJIOrHYECKUX HUCCJIICAOBAHUAX XHUBBIX 00BEKTOB M DKOCHUCTEM: OITMCAaHHUEM,
HU3MCPCHUCM, MMPOBCACHUCM Ha6HmHeHHﬁ; BBISIBJICHUC )51 OIICHKa
AHTPOIIOTCHHBIX W3MCHCHUI B IIPUPOAC,

c(hOpPMUPOBAHHOCT, YMEHHUH  OOBSACHATH  PE3yIbTaThl  OHMOJOTMYSCKUX
AKCIIEPUMEHTOB, PEIIaTh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 3a]a4H;

c(hOpMUPOBAHHOCTH COOCTBEHHO! TO3HIINU IO OTHOIICHHUIO K OMOJIOTHUYECKOM
nH(pOpMaIlMK, TOJy4aeMOH W3  Ppa3HBIX HCTOYHUKOB, TJI00AJIHHBIM
AKOJIOTHYECKUM MPOOIIeMaM U Iy TSIM UX PEIICHUS.

OIICHKA BBITOJTHEHUS
3aJaHuN Ha
MPAKTUYECKUX
3aHIATHAX




