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MHNOACHUTEJBbHASA 3AIINCKA
PaGouass mporpamma 00meoOpa3oBaTenbHON y4eOHOW AUCHUILIMHBL  «buomorus»

npefHa3HAYCHA [UIA H3y4YCHHs OHMOJIOTHM B TIpelesiaX OCBOCHHS MPOrPaMMbl IOJITOTOBKH
CIIEIUATICTOB CPEIHET0 3BeHa Ha 0a3e OCHOBHOI'O 00IIIero 00pa3oBaHus.

Pabouas mporpamma pazpaGorana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero oOmiero
00pa3oBaHus, TMPEABIBISEMBIX K CTPYKTYpE, COJACPKAHUIO U pe3yJbTaTaM OCBOCHHS Y4EOHOI
JMCIUILIHNHBL «BHOIOTHSI», B COOTBETCTBUM ¢ PeKOMEHAAlMsIMU 110 OPraHU3aIlUH MOJYYICHHSI
cpeHero o0Iero o0pa3oBaHus B MpeaeiiaX OCBOCHHS 00pa30BaTEIbHBIX MPOrPAMM CPEIHETO
npodecCHoHATLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIET0 OOpa30BaHUSI C y4ETOM Tpe-
OoBaHMil (enepaNbHBIX TOCYNapCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB M IOJy4aeMOi
npodeccud WM  CIEHHATbHOCTH CpeaHero mpodeccroHanbHOro 00pa3oBaHus (MHUCHMO
JlemapraMeHTa TOCYJapCTBEHHON TOJHMTUKUA B cdepe MOATOTOBKU paboumx kaapo u JI1O

MunoOpaayku Poccun ot 17.03.2015 Ne06-259).

Copnepxanue nmporpaMMsl «brosiorus» HanpasiIeHO Ha JOCTHKEHUE CIIELYIOIINX HeJIel:
* nojydyeHue (yHIaAMEHTalbHbIX 3HaHUH O Ouosormyeckux cucremax (Knerka, Opranusm,
[Tonymnsius, Bun, Dxocucrema); UCTOPUU Pa3BUTHS COBPEMEHHBIX IPEICTaBICHUM O >KMBOMU
IPUPOJIE, BBIIAIOIIMXCS OTKPBITHSIX B OMOJIOrMYECKONl Hayke; poiu OHMOJOrMYecKod HayKu B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA; METO/Jax Hay4yHOro
MIO3HAHMS;
* OBJIAJICHUE YMEHHSIMH JIOTHYECKH MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb OMOJIOTHYECKHX
3HAaHUH B TPAKTUYECKOM JECATENBHOCTH JIIOAEHW, Ppa3BUTUU COBPEMEHHBIX TEXHOJIOTHH;
OTIpeNIeNATh KHUBbIE 0OBEKTHI B IPUPO/IE; TPOBOJUTH HAOIIOACHUS 32 SKOCUCTEMAaMH C IIENIbI0 UX
ONMCAHHUA W BBIABICHUS €CTECTBEHHBIX W AHTPOINOIEHHBIX W3MEHEHHMH; HaxXOOUThb U
aHaJIM3UPOBATh UH(OPMAITHIO O )KUBBIX 00BEKTAX;
* pa3BUTHE I03HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
o0yyaromuxcst B Hpolecce U3yuyeHHs OMOJIOTMYECKUX SIBICHUH; BBIIAIOLIMXCS OCTHIKEHHM
OMOJIOTHH, BOMIEIINX B OOIIEYETIOBEUECKYIO KYJIBTYPY; CIIOKHBIX M NPOTUBOPEUMBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HayUHBIX B3TJISI0B, UEH, TEOpU, KOHLENIUI, runoTe3 (0 CyIHOCTH U
MIPOUCXOXKICHNUH KU3HU, YEJIOBEKA) B X0Je pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU MH(OpPMaLINK;
* BOCIIUTaHHE YOEKJECHHOCTH B HEOOXOJMMOCTH MO3HAHUS JKUBOM MPUPOIBI, HEOOXOAUMOCTU
PaLMOHATIBHOTO TPUPOIONOIb30BAHUS, OEPEKHOTO OTHOIICHUS K NPUPOAHBIM pecypcaM H
OKpyXarolle cpene, COOCTBEHHOMY 3[0pPOBBIO; YBaXEHHMsI K MHEHHIO ONIOHEHTa IHpu

00CyXIeHUU OMOJIOTUUECKHUX TTPOOIIEM;



* UCIOJIb30BaHUE MPHUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUN W YMEHHH B MOBCEIHEBHOM U3HU
JUISL OLEHKH TIOCIIEJICTBUM CBOEH JeATEIbHOCTH (M JEATENbHOCTH JPYruX JIOJeH) Io
OTHOILICHHUIO K OKpPYKaloLle cpeze, 370POBbI0 APYTHX JIOJEH W COOCTBEHHOMY 3I0POBBIO;
o0ocHOBaHUE U coOII0eHrE Mep MPOodUIAKTHKY 3a00JIeBaHUM, OKa3aHHe MEePBOM MOMOIIH MpU

TpaBMax, CO6J'II-OI[€HI/IC IMpaBUJI IIOBECACHUA B IIPUPOAC.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILINHBI «BUOJIOT USI»
buonorus — cucrema Hayk, M3ydamoollas BCE AaCIEKThl >KM3HM, Ha BCEX YPOBHSX

OpraHu3allii >KUBOTO, HaYMHAs C MOJEKYJISIPHOTO W 3akaHuMBas OuocdepHbIM. OOBEKTaMu
HN3YUCHUA OHMOIOTMHU SIBIISIOTCS JKUBEIE OpraHnu3mbl, UX CTPOCHHUEC H KUIHCACATCIIBHOCTb, HX
MHOT000pa3ue, MPOUCXOKACHHE, IBOIIOLUS U PaCIpe/ie]IeHHE dKUBbIX OPIraHU3MOB Ha 3eMiie.

OOmiass Ouonorust M3y4yaeT 3aKOHbl HCTOPHUYECKOTO W HMHAWBHUIYaTbHOTO Pa3BUTHUA
OpTraHnu3MoOB, O6HII/I€ 3aKOHBI )XU3HHU U TC OCO6GHHOCTI/I, KOTOPBIC XapaKTCPHLI JJIs1 BCEX BHUIOB
JKUBBIX CYIIECTB Ha IUIAHETE, a TAK)KE UX B3aUMOJEHCTBHUE C OKPYKAIOLIEH CPEION.

buonorus, Takum oOpa3om, SIBISIETCS OJHON M3 OCHOBOIOJArarOMIMX HAYK O KHU3HH, a
BJIaJIeHHE OMOJOTUYECKUMH 3HAHUSIMHU — OJIHUM U3 HEOOXOJIMMBIX YCIIOBUI COXpaHEHUS KU3HU
Ha IUIaHeTe.

OcHOBY cojfepkaHusi y4yeOHOW MUCHMIUIMHBI «BHOJIOTHS» COCTaBISAIOT CIETYIOIINE
BeJylINe WJIEU: OTIWYHUTEIbHbIC MPHU3HAKU XKUBOW MPHUPOMABI, €€ YpOBHEBAas OpraHu3anus U
HBOIIOLIMS. B COOTBETCTBUM ¢ HUMU BBIJEIEHBI CO/IEpKATEeIbHbIC JIMHUN: OMOJIOTHS KaK HayKa;
OMOJIOTMYECKUE 3aKOHOMEPHOCTH; METObI HAYYHOTO MO3HAHMS; KJIETKA; OPTaHU3M; TOIYJISIIUS;
BH/I; SKOCUCTEMBI (B TOM uucie ouocdepa).

Copepxanrie y4yeOHOW AMCUUIUIMHBI HAMpaBICHO HAa MOATOTOBKY OOy4arommxcs K
pEIIeHUI0 BaKHEHIINX 3aJa4, CTOALIUX Mepea OMOIOTUYECKON HAyKOW, — MO palMoOHAIbHOMY
MPUPOIONOIB30BAHUIO, OXPAHE OKPYKAIOIIEH CPeNibl U 3/10POBbsI JOACH.

B npodeccuoHaIbHBIX 00pa3oBaTeNbHbIX OpraHu3aIuax, peanu3yrommnx
o0pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro o0mero oOpa3oBaHHs B MpeAelax OCBOCHUS
MpOrpaMMbl  MOATOTOBKHM CIICLUATMCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOIO OOIIEro
oOpa3zoBaHus, M3ydyeHHWE Yy4eOHON IUCHMIUIMHBI «bHOJOTHS» MMEeT CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT mnpoduis mpodeccuoHanibHOro o0OpazoBaHus, Oa3upyercs Ha 3HAHUSIX
00yJaromuXxcs, MOTYYCHHBIX MPU U3YYEHUU OUOJIOTUH, XUMUHU, PU3UKHU, Teorpadui B OCHOBHOU
IIKOJIE.

[Ipu ocBoennn cnenmnanbHocTeld CIIO TexHMueckoro mpoduisi mpodeccnoHaTBLHOTO
obOpazoBanust 6nosorus uzydaercs Ha 6a3oBoMm ypoBHe DI'OC cpemnero obmiero oOpa3oBaHms.

9t0 BBIPpAXKACTCA B COACPKAaHHUU O6y‘-I€HI/ISI, KOJIMYCCTBC YaCOB, BBIACIACMBIX Ha H3YUYCHHUC



OTJENBHBIX TeM Y4YeOHOW NUCIMIUIMHBI, TJIYOMHE WX OCBOCHHS OOYyYaronIUMUCS, O0beMe W
XapakTepe NPaKTHUYECKUX 3aHATHM, AEMOHCTPAaLMW, BHJAX BHEAYAUTOPHOM CAMOCTOSTEIbHOU
paboOThI CTYJICHTOB U T. II.

[Ipu otbope conmepkanus yuyeOHON MUCUHUIUIMHBI «bHONOTH» MCHOIB30BaH KYJIBTYpO-
Co00pa3HbIil MOJIXOJ, B COOTBETCTBUU C KOTOPHIM OOy4arouiyecsl JOJKHBI YCBOUTH 3HAHUS U
yMeHus, HeoOXxonumble s (HOpMUPOBaHMS OOIIEH KyJIbTYpBhl, ONpPENEeNSIOmeil aneKBaTHOe
MIOBEJICHUE YEJIOBEKa B OKPYXKaIIIeH cpene, BOCTpeOOBaHHbIE B JKM3HM M B MPAKTUYECKOH
JESITEIbHOCTH.

Copepxanue yueOHON AUCHUIUIMHBI TIpeaycMaTpuBaeT (GopMHUpOBaHUE Y 00YUarOIIUXCS
oOIIeHAayYHBIX 3HAHWH, YMEHUI W HAaBBIKOB, YHHBEPCAJIBHBIX CIOCOOOB JESITEIBHOCTH U
KJIFOYEBBIX KOMIIETCHIMH, BKJIIOYAIONIMX YMEHHE CpPaBHUBAaTh OHMOJIOTUYECKHE OOBEKTHI,
aHAJIM3UPOBaTh, OILIGHWBATh M O0000IIATh TMONYYEHHbIE CBEICHUS, yMETh HAaxXOJIUTh U
UCIOJIb30BaTh NH(GOPMAIUIO U3 PA3IMYHBIX UCTOYHHKOB.

N3ydyenne oOmeoOpa3oBarebHOM yueOHONW JAUCHUIUIMHBI «bHonorusy 3aBeprraercs
NOJBEICHUEM HUTOrOB B (hopMe MudepeHIIMPOBAHHOTO 3a4eTa B PaMKax MPOMEKYTOUHOM
aTTecTallid CTYICHTOB B MPOLIECCE OCBOCHUSI TPOrPaMMBbI TIOJITOTOBKU CIIEIIMATUCTOB CPETHETO

3BCHA C IMOJYUYCHUCM CPEAHETO O6II.[CFO O6paBOBaHI/I${.

MECTO YYEBHOW JUCIIATIJIMHBLI B YYUEBHOM ILJIAHE
B mnpodeccuonanbHbIX 00pa3oBaTeNbHBIX OpraHU3alMsIX, pealu3yoLIMX o0pa3oBa-
TEJIbHYI0 TPOTrpaMMy CpeqHero oOIIero oOpa3oBaHUS B Mpefenax OCBOCHUS MPOTrPAMMBI
MOJIFOTOBKU CHEIMAIMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOIO o0IIero oopazoBaHusi, yueOHas
nucuuruHa  «buonorusi»y wu3ydaercss B 00meo0pa3oBaTeIbHOM IHMKJIE Y4eOHOro TUTaHa
OporpaMMbl MOJrOTOBKHM CHEIMAJIMCTOB CpEJHEro 3BeHa Ha 0a3e OCHOBHOIO OOIIEero

O6paBOBaHI/ISI C IMOJIYYCHUCM CPECAHETO O6H.[€FO 06pa3OBaHI/I$I.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIMHBI
OcBoenne cozaepkaHus yueOHOW TUCHMIUIMHBI «buonorusy obecrneunBaeT JHOCTHKEHHUE

CTYIEHTAMH CIEAYIOIINX Pe3yJbTaTOB:

* TUYHOCMHDBIX

— c(opMHpPOBAaHHOCTH, UYYBCTBA TOPJOCTH U YBAXEHUS K HMCTOPUM U JIOCTHIKEHUSM
OTEYECTBEHHON OMOJIOTMYECKON HayKW; MpPEICTAaBICHHS O LEJIOCTHOM €CTECTBEHHO-HAyYHOU

KapTHHE MHPAa;



— TIOHUMaHHUE B3aUMOCBS3M U B3aMMO3aBUCHUMOCTU E€CTECTBEHHBIX HAyK, MX BIUSHHUS Ha
OKPYKaIOIIYIO0 Cpelly, SKOHOMUYECKYIO, TEXHOJIOTHUECKYI0, COIMAbHYI0 M ATHYECKYIO chephl
JeSITeTILHOCTH YeNIOBEKa,

—— CIIOCOOHOCTH UCHOJB30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpa B
o0pa3oBaTesbHOI U podeccHOHANIBHON AeITeTbHOCTH; BOZMOXHOCTH HH(POPMAITMOHHON CpeIbl
JUTsE 00ecTIeYeHHS MPOTYKTUBHOTO CaMO00pa30BaHus;

—— BJAJICHUE KYJIbTYpOW MBIIUICHHS, CIOCOOHOCTh K OOOOIIEHHIO, aHAIU3y, BOCIPHITHIO
uH(popMalu B 0071aCTU €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIU U BHIOOPY IyTel ee TOCTHKEHUs
B npodeccuoHaIbHOM cepe;

—— CHOCOOHOCTh PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH COBPEMEHHBIMHU IPHHIUIIAMH
TOJICPAaHTHOCTH, JMAJIOra W COTPYIHHYECTBA; FOTOBHOCTh K B3aMMOJCHCTBHIO C KOJUICTaMH,
paboTe B KOJUIEKTHBE;

—— TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METO/IbI 3alIUTHl OT BO3MOKHBIX MTOCIIEJCTBHI aBapHii,
KaTacTpo(, CTUXHIHBIX OeCTBUI;

—— oOnamaHue HaBbIKAMH O€30MAcHON pabOTBHl BO BpEeMs MPOEKTHO-HCCIEIOBATENBCKON |
9KCIIEPUMEHTAIILHOM NeSTeIbHOCTH, IPHU UCIIOJIb30BAHUH J1a00paTOPHOTO 000PYIOBAHHS;

— CHOCOOHOCTh HCIIOJIb30BAaTh MPUOOpPETCHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOU
NeSITeTHHOCTH 1 TIOBCETHEBHOW KHU3HH TSI COOTIOICHHSI MEp MTPOPMITAKTUKA OT-

paBlleHU#, BHPYCHBIX M JPYIHX 3a00JI€BaHWM, CTPECCOB, BPEIAHBIX IPHUBBIYEK (KYpEHUS,
QIKOTONIM3Ma, HAPKOMAaHWH ); TIPaBUJI IOBEJICHUS B TIPUPOTHOM Cpelie;

— TOTOBHOCTh K OKa3aHUIO TMEPBOM TMOMOIIM TpPHU TpaBMax, MPOCTYAHBIX U JIPYTHX
3a00JICBaHUSAX, OTPABJIICHUSIX MUIIEBBIMU TIPOTYKTAMU;

* Memanpeomemnovix:

—— OCO3HaHHME COLMAIBHOM 3HAYMMOCTH CBOeH mpodeccun/crnenuanrbHOCTH, o0NIagaHue
MOTHUBAIMEN K OCYIIECTBIEHUIO MPO(PECCHOHANBHOMN NesTETbHOCTH;

—— TIOBBINICHUE WHTEIUICKTYAJIbHOTO YPOBHS B TPOIIECCE M3YYCHHUS OMOIOTHYECKUX SIBICHUI,
BBIJIAIOIINXCSI IOCTHKEHUH OMOJIOTHH, BOMIEANINX B O0IIEYETOBEUECKYIO KYIbTYPY; CIOKHBIX U
MPOTUBOPEUYUBBIX TyTEH PAa3BUTUS COBPEMEHHBIX HAYYHBIX B3IVISJIOB, HJEH, TEOPHIA,
KOHIIETIIMI, TUoTe3 (O CYIIHOCTH W TNPOMUCXOXKIECHUH KU3HM, YeIOBEKa) B XoJie paldoThl ¢
pa3IMYHBIMH HCTOYHUKAMH HH()OpMAIIHH;

—— CIIOCOOHOCTh OPTaHW30BHIBATh COTPYIHHUYECTBO EIUHOMBIIUICHHHUKOB, B TOM YHCIE C
HCTIOJIb30BaHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

—— CIOCOOHOCTh TOHMMATH TPUHIIUIBI YCTOMYUBOCTH M MPOJYKTHUBHOCTH KUBOW TPHUPOJIBI,

NyTH €€ MU3MEHEHHS MOJl BIUSHUEM AaHTPOIOTEHHBIX (PAKTOPOB, CIOCOOHOCTh K CHCTEMHOMY



aHaINU3y TJI00AJbHBIX IKOJOTUYECKUX MPOOJIEM, BOIPOCOB COCTOSIHHUS OKpY’Kalolled cpelsl U
palMOHAIBLHOTO MUCTOIB30BAHMS IPUPOJIHBIX PECYPCOB;

—— yMeHHe OOOCHOBBIBATH MECTO M PpOJIb OWOJIOTMYECKUX 3HAHUH B MPAKTUICCKOU
JESTEIbHOCTH JIIOACH, pa3BUTHH COBPEMEHHBIX TEXHOJOTHH; ONpPENeNiTh >XUBbIe OOBEKTHI B
pUPOJIE; MPOBOIUTH HAOIIOACHHS 33 SKOCUCTEMAMU C LIETbI0 UX OMNHCAHUS U BBISABIICHUS
€CTECTBCHHBIX M AHTPOIOTCHHBIX HM3MEHEHWH; HAaXOIWTh M aHAIM3UPOBATH WHOOPMAILHIO O
JKUBBIX 00BbEKTaX;

— CHOCOOHOCTh NPHUMEHATH OHOJOTUYECKHE U DKOJIOTWUYECKHE 3HaHUs JUIs aHalu3a
MPUKIIAIHBIX TPOOJIeM X03iCTBEHHOM 1eATeIbHOCTH;

—— CIIOCOOHOCTHh K CaMOCTOSITEIIbHOMY IPOBEJICHHUIO MCCIICAOBAHUMN, TOCTAHOBKE €CTECTBEHHO-
HAyYHOTO OJKCIIEPUMEHTA, WCIOJIb30BAHUI0 HWH(POPMAIIMOHHBIX TEXHOJOTHHA JUIS PEIICHUS
HAYYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

—— CIHOCOOHOCTh K OIIGHKE JTHYECKHX acCleKTOB HEKOTOpBhIX HCCIEJ0BaHUNH B o0nacTu
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

* NPEOMEMHBIX:

— cOpMHUPOBAHHOCTH MPEACTABICHUI O POJIM U MeCcTe OMOJOTHMH B COBPEMEHHOW HAy4YHOM
KapTUHE MUpPa; MOHMMAaHUE POJId OUONOTHH B (POPMUPOBAHUU KPYTro3opa M (PYHKIIHOHATHHON
TPaMOTHOCTH ISl pEUIeHUs TPAKTUUECKUX 3a/1a4;

—— BJIQJICHHUE OCHOBOTIOJATAIONIUMHU TIOHATHUSMU W TIPEICTABICHUSIMH O >KHBOW MPHUPOJE, €€
YPOBHEBOM  OpraHu3allid W  DBOJIOIMH; yBEPEHHOE IOJIb30BAaHHE  OHOJOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

—— BIIJICHUE OCHOBHBIMH METOJIaMHU HAYYHOTO TTO3HAHMUSI, HCTIOIB3YEMBIMU MPU OUOTOTHYECKUX
WCCJICIOBAHUSAX JKMBBIX OOBEKTOB U HSKOCHCTEM: OIHMCAaHUEM, HU3MEPEHHEM, TMPOBEICHUEM
HaOII0/IEHUH; BBISIBIICHUE U OIlEHKa aHTPOTNIOTEHHBIX H3MEHEHHH B IPUPOJIE;

— chOPMHUPOBAHHOCTh YMEHHUH OOBICHITH PE3yJIbTaThl OUONOTUYECKUX DSKCIEPUMEHTOB,
peniaTh dJIeMEeHTapHbIe OMOJIOTUYECKHE 3a0a4H;

— chopmMupoBaHHOCTh COOCTBEHHOM TIO3WIIMM 110 OTHOIICHWIO K OHWOJOTHYECKOW WH-
dbopMaruu, Moixy4aeMoil U3 pa3HbIX UCTOYHUKOB, TIOOATBHBIM SKOJIOTHYECKUM MpobiemMaM U

MyTIM HUX PCIICHHA.



COJAEPXAHUE YUYEBHOM JUCHUITJINHBI
BBeaenue
OOBeKT wu3y4yeHus OWOJOTMM — JKMBas mnpupoaa. I[IpU3HAKW >KHUBBIX OpPraHU3MOB H HX

MHOrooOpasue. YpOBHEBas OpPraHU3aIMsl XUBOW MPUPOABI U 3BOIIONMA. MeETOIbl MO3HAHUS
XKHUBOW mpupoasl. OOmme 3akoHOMepHOCTH Ouosioruu. Ponb Ouonorun B (HOpMUpPOBAHHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUpPAa M NPAKTHYECKOH IEATENBHOCTH JIIOCH.
3HaueHne OMOJIOTMM TPU  OCBOGHHMHM  INpoecCHii M CHEHHATbHOCTEH  CPEIHEro
npo(hecCHOHATLHOTO 00pa30BaHUS.

Hemoncmpayuu

buonornyeckue cuCTeMBbl pa3HOrO YpOBHS: KJIETKA, OPraHM3M, MOMYJISLUS, 3KOCHCTEMA,
ouocdepa.

[{apcTBa *KMBOM IPUPOABI.

1. YYEHME O KJIETKE
XuMu4yeckass opraHm3anus KjiaeTkH. KieTka — sneMeHTapHas KuBas cHUCTeMa M OCHOBHas
CTPYKTYpHO-(DYHKIIMOHAJIbHASI €IMHULIA BCEX JKUBBIX OPraHU3MOB. Kpamkas ucmopus uzyyenus
KAemKU.
XuMuyeckasi opraHusanus KieTkd. OpraHndecKue M HEOPraHWYECKUE BELIECTBA KIIETKH H
JKUBBIX OpPraHU3MOB. benku, yrieBopl, JIMIN/IbI, HYKJIEHHOBBIE KUCIOTHI M UX POJIb B KIIETKE.
Crpoenne u pyHkuum kjaetku. [Ipokapuornueckue u sykapruoTudeckue KieTku. Bupychbl kak
HekJIeToyHas (opMa >KU3HU U UX 3HaueHue. boppba ¢ BupycHbiMu 3aboneBanusimu (CIIN/L u
ap.) HuTomnnasma u kinerouHast MemOpana. OpraHouAbl KJIETKH.
OOMeH BemiecTB M NpeBpalliecHHe JHEPrMu B KieTke. llnacTudeckuil U 3HepreTnyecKkui
00OMeH.
Crpoenue u ¢pyakuuu xpomocom. JIHK — nocutens HacnencTBeHHON nHpopmaiuu.
Perumukamus IHK. I'en. I'enetnyeckuii koj1. buocunres Oenka.
Ku3HeHHBIH HUKI KIeTKH. KIeTku 1 ux pasHooOpa3ue B MHOTOKJIETOUHOM OpraHU3MeE.
HHuggepenyuposra knremox. Knerounasi Teopusi CTpOSHUSI OPTaHU3MOB.
Muro3. [lutokunes.
Hemoncmpayuu
Crpoenue u cTpykTypa Oenka.
Ctpoenue monexyn JIHK u PHK.
Perumkanus JITHK.
CxeMmbl 3HepreTuyeckoro oOMeHa u Onocunresa Oenka.
CrpoeHre KIETOK IMPOKAPHOT M 3YKapuoT, CTPOCHHWE M MHOrooOpazue KJIETOK PAacTeHHH H

KHUBOTHBIX.



CtpoeHue Bupyca.

dotorpaduu cXem CTPOCHHUS XPOMOCOM.

Cxema cTpoeHus reHa.

Muros.

Ilpakmuueckoe 3anamue Ne 1

HabGnronenue ki1eTok pacTeHUI U )KUBOTHBIX MOJI MUKPOCKOTIOM Ha TOTOBBIX MUKpOIpEenaparax,
UX OIHMCaHHUE.

[TpuroToBneHne U OMKCAHUE MUKPOIIPENAPATOB KIETOK PACTEHHUH.

CpaBHeHI/Ie CTPOCHUS KIIETOK paCTeHI/Iﬁ H ) XKMBOTHBIX I10 TOTOBBIM MHUKpOIIpCIIapaTam.

2. OPTAHU3M. PASMHOXXEHUE U UHANBUAYAJIBHOE PABBUTHUE
OPT’TAHU3MOB
Pa3mHuo:kenune oprannzmoB. Opranusm — eauHoe 1enoe. MHorooOpasue OpraHu3MoB.
Pa3smHOXKEeHHME — BakHEWIIee CBOWCTBO JKUBBIX oOpraHm3moB. llomoBoe wu Oecmomoe
pazMHOxeHue. Meiio3. O6pa3oBaHre NOJOBBIX KJIETOK U OIJIOJOTBOPEHHUE.
NupuBuayanbHoe pa3BUTHE OPraHu3Ma. OMOpPUOHANBHBIA dTam OHTOreHe3a. (OCHOBHbBIC
CTaJuu YMOPUOHANLHOTO pa3BuTus. Opeanozernes. [locmamobpuonanbHoe pazsumue.
CXoaCcTBO 3apoipllieii MpeACTaBUTENeH pa3HBIX TPYII MO3BOHOYHBIX KaK CBUJETEIHCTBO HX
HBOJTFOIIMOHHOTO POACTBA. [IprunHbI HApYIIIEHUH B Pa3BUTHU OPTaHU3MOB.
HNuauBuayanbHOe pa3BHTHe 4esoBeka. PenponyktuBHoe 370poBbe. llocnencTBust BIusHUS
AJIKOT0JIsl, HHKOTMHA, HAPKOTHYECKUX BEIIECTB, 3arPs3HEHUS CPE/Ibl HA PA3BUTHE YEJIOBEKA.
Hemoncmpayuu
MHuoroo0pa3ue opraHu3MoB.
OOMeH BellecTB U MpeBpalleHne YHEPTUH B KIIETKE.
DoTOCUHTES.
Jlenenue KIeTKU.
MwuTtos3.
becnonoe pazMHOXEHHE OpPraHU3MOB.
O0pa3oBaHre TOJOBBIX KIETOK.
Meiios.
Onno10TBOpEHHUE Y PACTEHUM.
NHauBHyanbHOE pa3BUTHE OpraHU3MA.
Tunsl TOCTAIMOPUOHAIEHOTO Pa3BUTHS JKUBOTHBIX.

Ilpakmuueckoe 3anamue Ne 2



Brigsienne u onucaHue IMPU3HAKOB CXOACTBa 3ap0z[51mel71 YCJIOBEKA U OPYIrux IO3BOHOYHBIX

KaK J0Ka3aTCJIbCTBO UX 3BOJJIIOIIMOHHOI'O pOACTBA.

3. OCHOBBI 'EHETHUKHA U CEJIEKIIUN
OcHOBBI y4YeHHS O HACJACICTBEHHOCTM M M3MEHYMBOCTH. ['eHeTMKa — Hayka o
3aKOHOMEPHOCTSAX HACJIECACTBEHHOCTM M M3MEHYUMBOCTM opraHusmoB. [. Mengens —
OCHOBOIIOJIOKHHMK T€HETHKU. | 'eHeTHYecKasi TEpPMHUHOJIOTUS U CUMBOJIMKA.
3aKoHBl T€HETHKH, ycraHoBleHHble I. Mengenem. MoHorubpuaHoe u AUrHOpHUIIHOE
CKpelMBaHue XPOMOCOMHAsi TEOpUsl HACIEICTBEHHOCTU. Bsaumoolelicmeue 2enos. I'eHeTuka
nona. Cyennennoe ¢ nonom Hacireoosanue. 3HAUEHUE TEHETUKH ISl CEJIEKIMM U MEIULIUHBI.
HacnencrBennsie 601e3HN YeI0BEKa, MX MPUYHUHBI U IPOPUITAKTHKA.
3akoHoMepHOCTH H3MeHYMBOCTH. HacnencrtBeHHas, WM TEHOTUIIMYECKAs, U3MEHYMBOCTD.
MoaudukanroHHas, WM HEHAclleACTBEHHAsl, U3MEHUYMBOCTb. | €HeTHKa yelloBeKa.
I'enetnka u MeauurHa. MarepuanabHble OCHOBBI HACJIEICTBEHHOCTH U U3MEHYMBOCTH. ['eHeTnka
Y DBOJIFOLIMOHHAs Teopus. ['eHeTrKa nomyssauum.
OCHOBBI CeIeKIINH PaCcTeHHU, })KUBOTHBIX 1 MUKPOOPIraHM3MOB. [ eHeTHKa — TeopeThuecKas
OCHOBa cesieKIMu. OJOMalIHMBaHUE JKUBOTHBIX M BBIPAIMBAHUE KYJIBTYPHBIX PacTCHMM —
HayajgpHble JTambl cenekuuu. Yuyenne H. V. BaBuinoBa o 1eHTpax MHOroo6pasus u
MPOUCXOXKACHNUS KYJIbTYpPHbIX pacTeHUi. OCHOBHbIE METOABl CEJIEKIMH: TUOpuau3anus u
UCKYCCTBEHHBI 0TOOp. OCHOBHBIE JOCTHXKEHHMSI COBPEMEHHOH CeNeKUMU KYyJIbTYPHBIX
pacTeHHH, JOMAIIHUX )KMUBOTHBIX 1 MUKPOOPTaHU3MOB.
buoTtexHonorus, ee TOCTHKEHUS U MEPCHEKTUBBI Pa3BUTUS. Dmuueckue acnekmuvl HeKOmopbvlx
oocmudicenut 6 buomexnonocuu. Kinonuposanue oicugommuvix (npodremvl  KIOHUPOBAHUS
uenoeexa).
JleMoHCTpan U
MonorubpuaHoe U AUTHOPUIHOE CKPEIIUBaHHE.
ITepekpect XpoMOCOM.
CuenneHHoe Hacle0BaHUE.
Myranuu.
[{eHTpbl MHOrO0Opa3us U MPOUCXOXKIEHUS KyJIbTYPHBIX PACTEHUHN U IOMAIIHUX KUBOTHBIX.
['uOpuauzanms.
HckyccTBeHHBIH 0TOOD.
HacnenctBennsie 60s1€3HM YeI0BEKa.
Bnusiaue ankoronansma, HApKOMaHUM, KyPEHHs Ha HACJIEICTBEHHOCTb.

IIpakTnyeckoe 3ansitue Ne 3



CocraBneHue IpOCTEHIINX CXEM MOHOTHUOPUAHOTO U AUTHOPHIHOTO CKPELIUBAHMSL.
Pewienne reneTnyeckux 3anay.
IIpakTnyeckoe 3ansaTue Ne 4

[TocTpoeHre BapHallMOHHOTO psifia U BapUAIIHOHHOM KPUBOI

4. MPOUCXOXKIAEHHUE U PABBUTHUE )KU3HU HA 3EMJIE.
IBOJIOOUOHHOE YYEHUE

IIpoucxoxaeHue ¥ HavyajdbHbIe 3Tanbl Ppa3sBUTHA KU3HH Ha 3emue. ['unoress
MPOUCXOXKACHUS XKU3HU. 3ydueHrne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHHUS, Pa3BUTHUS U
CYILECTBOBAHMS KU3HU Ha 3eMJie. Y CII0KHEHHUE KUBBIX OPraHU3MOB B IIPOLIECCE IBOJIOLIUU.
MHoroo0pasue KxUBOro Mupa Ha 3eMiie U COBPEMEHHAas €ro OpraHu3alysl.
Hcropusi pa3BuTHus 3BOJIOHMOHHBIX HMeil. 3Hauenue padotr K. Jlunnes, XK. b. Jlamapka B
pPa3BUTHU IBOJIOLIMOHHBIX UJeH B Ouonoruu. JBomoinonHoe yuenue Y. JlapBuHa.
EctrectBeHHbIii 0TOOp. PONb 2BOMIONMOHHOTO y4YeHHUS B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.
MukposBoaounss U MakpoldBosaonus. Konnenuust Bupa, ero kpurepuu. [lomymsmus —
CTPYKTypHasi €IUHUIA BUJA U SBOIIONUH. J[BIDKyIMe CUiIbl 9BOMIONUH. CHHTETHYECKas TeOopus
sBoNIOIMK. MukposBomoiniusa. CoBpeMeHHBbIE TpencTaBieHus o Bupoodpazoanuu (C. C.
Yersepukos, 1. N.I1Imansraysen). Makpoasostonus. Jloka3areabcTBa 3BOIIOLUY.
Coxpanenue OuonOUYECKO20 MH02000pa3Us KAK OCHO8A ycmoudugocmu oOuocghepvl u
npoepeccusnozo ee passumus. llpuduHBl BhIMHUpaHHS BHIOB. (OCHOBHBIE HampaBlIeHUS
HBOJTIOIIMOHHOTO Tporpecca. bruonornueckuii mporpecc U OMOTOTUUECKHI perpecc.
Hemoncmpayuu
Kpurepun Buaa.
CrpyKTypa NOMyJISIHH.
AnantuBHBIE OCOOCHHOCTH OPTaHU3MOB, X OTHOCHUTEILHBIN XapakTep.
OBOJIOIMOHHOE JIPEBO PACTUTEIHLHOTO MHPA.
DBOJIIOIIMOHHOE JPEBO KUBOTHOI'O MUPA.
[IpeacraBuTenu peaKuX U UCUYE3AIOIINX BUJIOB PACTEHHUH U )KUBOTHBIX.
IIpakTuyeckoe 3ansitue Ne §
Onucanne ocobeit 0gHOTO BUAA IO MOP(OIOTHIECKOMY KPUTEPHIO.
[TpucniocoOneHne OpraHu3MOB K Pa3HBIM cpefaaM OOuTaHHS (BOJIHOM, Ha3eMHO-BO3IYIITHOM,

MTOYBCHHOM ).

5. NIPOUCXOKAEHUE YEJIOBEKA



AHTpOnorenes. DBoitOLMsS TPUMATOB. COBPEMEHHBIE TUIIOTE3bI O TPOUCXOKICHUHN

yenoBeKka. JlokasaTenbcTBa pPOJCTBA YEJIOBEKA C MIIEKONMTAIOIIMMU JKUBOTHBIMHU. OTalbl
IBOJIIOLIMU YEJIOBEKA.

YesioBeueckne pacbl. PojcTBO M €IMHCTBO NMPOUCXOXKICHHS 4YelloBeueckux pac. Kpurtuka
pacuszma.

Hemoncmpayuu

qepTBI CXOJACTBA U pa3jiniuns YCIIOBCKA U )KUBOTHBIX.

YepThl CXOJCTBA Y€IOBEKA U IPUMATOB.

[TpoucxoxaeHue 4enoBekKa.

Yenoseueckue pachl.

IIpakTHyeckoe 3ansATHE

Ananuz u OLCHKA PA3JIMYHBIX I'MIIOTE3 O IIPOHUCXOKACHUU YCIIOBCKA.

6. BUOHUKA
Buonnka kak 0HO M3 HanpaBJieHH 0M0JIOTMH M KUOepHeTHKH. PaccMoTpeHre GMOHMKOM
ocobeHHOCTEH  MOP(O-(U3MOJOTMUECKOW  OpraHM3allid  JKMBBIX ~ OpPraHM3MOB M MX
WCIIOJIb30BaHUs ISl CO3JaHMs COBEPUICHHBIX TEXHUUYECKUX CUCTEM U YCTPOMCTB I10 aHAJIOTUH C
KUBBIMU CHUCTEMaMHU. [Ipunyunsi u npumepuvl UCHONb30BAHUS @ XO3AUCMEEHHOU OesmenbHOCMU
J00ell MOpPo-pPYHKYUOHANbHBIX Yepm OP2aHUAYUY PACTEHUU U JICUBOMHBIX.
JleMoHCTpanuu
Mopenu ckilaq4aTon CTPYKTYpPBI, UCIIOJIb3YEMON B CTPOUTEIIBLCTBE.
TpyOuaTbie CTPYKTYpbI B )KUBOM IPUPOJIE U TEXHUKE.
AspoauHaMHUecKUe U TUAPOAMHAMHYECKHE YCTPOMCTBA B )KUBOM MPUPOJE U TEXHUKE.
IKCKypCHH
MHnozoobpa3zue 6u0os.
Cesonnvie (6ecennue, oceHHue) usMeHeHUs 8 npupooe.
Mnozcoobpasue copmos KynibmypHwvix pacmenuti u nopoo OOMAULHUX IHCUBOMHBIX, MEMOObl UX
8blBeOeHUs (CeNIeKYUOHHAA CMAHYUS, NIeMEHHAs (hepma, CelbCKOXO03AUCMBEHHAs 8bICINABKA).

Ecmecmeennvie u UCKYCCMBEHHble IKOCUCEMbL C80€E20 paﬁOHa.



TemaTnueckuii mian

No | HammeHoBaHue pa3iesioB U Oo0masn Bo B3aumMogeiicTBUM ¢ IpenogaBarTesieM, yac
n/ TEM TpyaoeMk | Teopernueckue | JlaGoparop | IlpakTuueckue
I 0OCTh 3aHATHS HBIE pabOTHI 3aHATUSI
yueOHoit
HArpy3KHu
o0yuari
erocs, Jyac
Bsenenue 1 1 -
1 | Yuenue o KieTKe 5 3 - 2
2 | Opranusm. PazmHOXeHHE U 4 2 - 2
WHIUBHUIYAJIbHOE Pa3BUTHE
OpPTaHU3MOB
3 | OCHOBEBI T€HETHKH U 10 6 - 4
CeNeKIUU
4 | IIpoucxokIeHHuE U 8 6 - 2
pa3BUTHE KU3HU Ha 3emiie
5 | IlponcxoskieHne YemoBeKa 4 4 -
6 | buonuka 4 4 -
Htoro 36 26 - 10

lpomexymoyHass ammecmauusi 8 popme dughghbepeHUUpO8aHHO20 3a4ema




Ilepeuensb npakTH4YecKUx pador
IpakTnyeckoe 3ansitue Ne 1
HabumroieHne kiieTok pacTeHUi U AKUBOTHBIX 110J] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax,
UX OIMCAHHUE.
[TpuroTroBiaeHne U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.
CpaBHeHuE CTPOCHHUS KJIETOK PaCTEHUH U JKUBOTHBIX 110 TOTOBBIM MHUKPOIIPENIapaTaM.
IIpakTHyeckoe 3ansaTHe Ne 2
BrisiBicHME M ONMCaHME NPU3HAKOB CXOJACTBA 3apOJBIIICH YEJIOBEKAa U JAPYTUX IO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIIOIMOHHOIO POACTBA.
IpakTnyeckoe 3ansitue Ne 3
CocraBieHne NPOCTEHIINX CXEM MOHOTMOPHUIHOTO M TUTHOPUIHOTO CKpeluBaHus. PemieHue
TEHETHUYECKUX 3a/1a4.
IIpakTuyeckoe 3ansitue Ne 4
[TocTpoeHne BapallMOHHOTO psifia U BApUALMOHHOW KPUBOI
IIpakTHyeckoe 3ansitue Ne §
Onucanue ocodei 01HOro Buaa o MophoJorHuecKoMy KpUTEPUIO.
[TpucnocoOnenne OpraHu3MOB K pasHbIM cpeiaM oOuTaHus (BOJHOM, Ha3eMHO-BO3IYLIHOM,
MTOYBEHHOM ).



XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJBHOCTH

CTYAEHTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH
CTYJIeHTOB (HA YPOBHE y4eOHbIX JeilCTBHIl)

BBeaenue

O3nakomiieHHE ¢ OMOIOTHYECKUMH CUCTEMaMH Pa3HOTO
YPOBHSL: KIIETKOW, OPraHU3MOM, ITOMYJISIIIAEH, SKOCHCTE-
Moii, 6uocdepoii. OnpenencHue poau OUOIOTHH B
(hOpMHUPOBAaHUY COBPEMEHHOM €CTECTBEHHO-HAYIHOM
KapTUHBI MUPA U TPAKTHYECKOHN IEATEIHLHOCTH JIFOICH.
OOyuenue coOTF0ICHUIO PAaBUII IOBEJICHHS B TIPUPO/IC,
OepeKHOMY OTHOIIECHUIO K OMOJIOTHYECKIM 00bEeKTaM
(pacTeHHsIM M )KMBOTHBIM M UX COOOIIIECTBaM) M MX
OXpaHe

YYEHHME O KJIETKE

Xumuueckas
KJIETKH

opraHu3aums

YMeHue NpoBOANTH CPABHEHME XMMHUYECKON OpraHu3a-
LIUY JKUBBIX U HEKUBBIX OOBEKTOB.

[Tonyuyenue npencTaBieHus O pOJIA OPTaHUYECKHUX U
HEOPraHUYECKUX BEILECTB B KIETKE

Crpoenne u PyHKIUM KIETKH

N3ydeHue cTpoeHus KIETOK 3YKapUOT, CTPOEHUS U MHO-
roo0pasus KJIETOK pacTeHUI U )KUBOTHBIX C TOMOIIIbIO
MHKpOIIPENApaTOB.

Habumroienue KiaeTok pacTeHUi U )KMBOTHBIX O] MHKPO-
CKOIIOM Ha IOTOBBIX MHUKpoOIpcraparax, HX OIMMCaHue.
[IpuroroBneHue u onrcaHue MUKPOIIPENAPATOB KIETOK
pacTeHui.

CpaBHeHME CTPOEHUS KJIIETOK PACTEHUM U KUBOTHBIX IO
TrOTOBBIM MHUKpOIpenaparaM

OOMeH BelecTB M IpeBpalIeHHe
IHEPIrUHU B KJIETKe

YMeHue CTpOUTh CXeMbl YJHEPTeTUYECKOTO OOMeHa U OHOo-
cuHTe3a Oeka.

[TonydeHnue npeacTaBieHUs O MPOCTPAHCTBEHHOU CTPYK-
type 6enka, mosiekyn JIHK u PHK

Ku3HeHHDBIH MUK KJIETKHA

O3HaKOMIICHHE C KIIETOYHOM Teopneﬁ CTPOCHUSA OpraHu3-
MOB.

YMeHne caMOCTOSITENILHO UCKATh T0Ka3aTeIbCTBa TOTO,
4TO KJIICTKA — JJICMCHTAapHAasA XrBasg CUCTEMa U OCHOBHAasA
CprKTypHO-(I)yHKLII/IOHEUIBHaH CANHUIA BCEX JKUBBIX OP-
TaHNU3MOB

OPI'AHU3M. PASMHOXEHUE U THIANBUAYAJBHOE PA3SBUTUE

OPT'AHU3MOB

PasMHoOkeHHE OPraHu3MOB

OBnazieHue 3HAHUSIMU O PA3MHOKEHUU KaK O BaKHEH -
1IEM CBOMCTBE UBBIX OPTAaHU3MOB.

YMeHne caMOoCTOSTENLHO HAXOAUTh OTIMYHASI MHTO3a OT
Mel03a, Onpeiensis SBOIOLUOHHYIO POJIb STUX BUIOB JI€-
JIEHUS KJIETKHA

HNupmBuayaibHoe pa3BuTHE
opraHmsma

O3HaKOMJIEHHE C OCHOBHBIMM CTaJAMsIMH OHTOTEHE3a Ha
IIPUMEPE Pa3BUTHS MIO3BOHOYHBIX KUBOTHBIX.

YMeHue XxapakTepu30BaTh CTaJUH MOCTIMOPHOHAIBEHOTO
pa3BUTHA Ha IpUMepe yenoBeka. O3HaKOMIICHHE ¢ IIPH-
YMHAMM HapyUIE€HUI B pa3BUTHUH OPTraHU3MOB.




Pa3BuTHe ymeHus npaBuibHO (OPMUPOBATH JOKA3aTENb-
HYI0 023y BOJIOIMOHHOTO Pa3BUTHS KHBOTHOTO MHUpPA

NuauBuayajabHoe pa3BuTHE
yeJIoBeKa

BrisiBiIeHME U ONTMCaHKE TPU3HAKOB CXOJICTBA 3apOAbIILIEH
YeJ0BeKa U APYruX MO3BOHOYHBIX KAK JOKa3aTEIbCTBA

HX 3BOJIIOLMOHHOI'O POJACTBA.

[TonydyeHue npeacraBieHus O MOCHEACTBUSIX BIUSHUS aJl-
KOTr'0J1s1, HUKOTMHA, HAPKOTUYECKUX BEILECTB,
3arpsI3HEHUS CPEbl HA PA3BUTUE U PEIIPOLYKTUBHOE
3710pPOBbE YEJIOBEKA

OCHOBBI 'EHETUKH U CEJEKIIUN

3aKOHOMepHOCTI/I HU3MECHYHUBOCTH

O3HaKoOMIJICHHE C HACJIEACTBCHHOM 1 HEHACJIEICTBEHHOM
W3MEHUYUBOCTHIO M €€ OMOJIOTHYECKON POJIBIO B 3BOTIOIIUN
YKUBOTO MUpA.

[Tonyuenue npeacTaBiIeHUS O CBSI3U TEHETUKH U
MEIUIIMHEL.

O3HaKOMIICHHE C HACJICICTBECHHEIMM OOJIC3HSIMM YEJIOBE-
Ka, X TPUIMHAMH U POPUIAKTUKOM.

N3yuenue BIusHUS aJIKOT0JIM3Ma, HAPKOMaHUH, Kype-
HHS Ha HACJIEJICTBEHHOCTh Ha BUAEOMaTepHUale.

AHanu3 peHOTUNHYECKON N3MEHYNBOCTHU. BhIsiBNIeHnE
MYTareHoB B OKpYXKarollel Cpe/ie U KOCBEHHAas OLICHKa
BO3MOJKHOT'O UX BJIMSIHUS HA OPTaHU3M

OCHOBBI CeJIeKINM PACTEeHUH,
’KMBOTHBIX H MUKPOOPTraHU3MOB

[losydyeHne npeacTaBiIeHHs O TEHETUKE KaK O TEOpeTHYE-
CKOM OCHOBE CEJICKIHUU.

Pa3BuTHe MeTanpeIMETHBIX YMEHUH B IIPOLIECCE HAXOXK-
JICHUS Ha KapTe [IEeHTPOB MHOT000pa3us U MpOUCXO0XK/Ie-
HUS KyJIBTYPHBIX PACTEHUH U JTOMAIIHUX KUBOTHBIX,
oTkpeIThIX H. Y. BaBuinossiM.

W3yuenune MeTo10B THOpUIN3AIIMH U KICKYCCTBEHHOTO
otbopa.

YMeHue pa30uparhCs B 3THUECKUX aCMEKTaxX HEKOTOPBIX
JOCTUKEHHUI B OMOTEXHOJIOTUU: KJIOHHPOBAHUU KUBOT-
HBIX U IPOOJIeMax KIOHUPOBAHUS YEIOBEKa.
O3HaKOMJIEHHE C OCHOBHBIMU JJOCTUKEHUSIMHU COBPEMEH-
HOM CEJIEKIUU KYJIbTYPHBIX PACTEHUN, JOMAIHUX KU~
BOTHBIX H MUKPOOPTaHU3MOB

IMPOUCXOKJIEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 9BOJIIOIIMOHHOE

YYEHUE

IIpoucxoxaenue U HAYAJIbHBIE
3Tallbl pa3BI/ITI/[Sl KNU3HHU
3emJie

Ha

AHanu3 1 OlleHKa PA3IUYHBIX TUIIOTE3 MPOUCXOKICHHS
JKNU3HU.

[Tonydenue npeacTaBieHus 00 YCIOKHEHUN KUBBIX Op-
TaHU3MOB Ha 3eMJIe B TIPOIECCE IBOJTFOIIHH.

YMeHue d3KCepuMEHTAIBHBIM ITyTeM BBISBIISTh a/1allTHB-
Hbl€ 0COOEHHOCTH OPTaHU3MOB, UX OTHOCHUTEIbHBIN
xapaktep. O3HaKOMIIEHUE C HEKOTOPBIMH
OpeACTABUTCIIAMHA PEAKHUX U UCUE3AIOIIUX BHI0B
pacTeHHid U KUBOTHBIX.

[TpoBenenue onucanusi 0coO€i OTHOTO BHIA IO
MOP(OJIOTHUECKOMY KPUTEPHUIO TIPU BBIITOJTHEHUN
nabopaTopHo paboThl. BrisiBieHUE uepT
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBbIM CpeliaM
oburtanus (BOJHOM, HA3EMHO-BO3TYIIIHON, TOUBCHHOM )




HUctopus pa3zBurus
IBOJIOIMOHHBIX Hael

N3yuenune Hacienus 4eaoBeYeCTBa HA IPUMEPE 3Ha-
KOMCTBA C UCTOPUEN Pa3BUTHS SBOJIOLMOHHBIX UJIET

K. JIunnes, K. b. Jlamapka Y. Jlapsuna. OueHuBanue
POJTH IBOJIIOLIMOHHOTO yUeHUsI B POPMUPOBAHUU COBPE-
MEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUPA.
Pa3BuTHE CITIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU
MBICITH, JIOTHYECKHU OOOCHOBBIBAThH CBOIO TOUKY 3pEHUS,
BOCIIPUHHUMATH U aHAJIM3UPOBATh MHEHUSI COOECETHUKOB,
MIpU3HABAas NIPaBoO JIPYroro 4ejoBeKa Ha MHOE MHEHHE

Muxpo3BoJronus
U MaKpO3BOJIIOLHUSA

O3HakOMJIEHHE ¢ KOHLENIMEN BUJIA, €€ KPUTEPUIMH,
o100p MPUMEPOB TOT'0, YTO MOMYJIALMS — CTPYKTYpHas
€IMHUIIAa BUJA U SBOJIIOLUH.

O3HakoMJIEHHE C IBUXKYIIIUMUCS CUIIAMU HBOJIIOLIMH

U €€ JI0Ka3aTeIbCTBaMH.

YcBoeHHUE TOro, YT0 OCHOBHBIMU HalpaBJIEHUSIMH 3BOJIIO-
IIMOHHOTO MIPOTpecca SBIAIOTCS OMOJIOTUIECKUN TIPOTpecc
1 OnosIoruuecKuil perpecc.

YMeHue orctauBaTh MHEHHE, O COXpAaHEHUH OMoJiornye-
CKOr0 MHOT000pa3usi Kak OCHOBE yCTOWYMBOCTH Ouocge-
PBI U IPOIPECCUBHOTO €€ Pa3BUTHUS. Y MEHUE BbISBIIATD
IIPUYMHBI BBIMUPAHUS BUJIOB

MMPOUCXOKJAEHUE YEJIOBEKA

AHTpOMnoOreHes

Anxamms u OLICHKA PA3JIMYHBIX I'MIIOTE3 O IIPOUCXOKICHUHN
YCIOBCKaA.

PaszButue YMCHUA CTPOUTH AOKA3ATCIIBHYIO 633}/' I10 CpaB-
HUTEIBHOM XapPaKTCPUCTHUKE YCJIIOBCKA U IPUMATOB,
AOKa3bIBaA UX POACTBO.

BrIsiBIIeHME 3TanoB 3BOJIIOIUH YSI0BEKa

YesoBeyeckne pacel

YMmenue JAOKa3bIBATh PABCHCTBO YCJIOBCUCCKUX paC Ha
OCHOBAHMHU UX POJACTBA U CAUHCTBA IMTPOUCXOKIACHUA.
PaszButue TOJICPAHTHOCTHU, KPUTHUKA paCu3Ma BO BCCX €ro
IPOABJICHUAX

BUOHHUKA

Buonuka kak o1HO U3 HanpaB.Je-
HHUI 0M0JI0TMH U KHOCPHETHKH

O3HakOMJIEHHE C TPUMEPaMH UCII0JIb30BaHUS

B XO3AHCTBEHHOH JIEATEILHOCTH JIF0AeH MOpdo-
(YHKIIMOHATIBHBIX YEPT OpraHU3alluu pacTeHUHN U Ku-
BOTHBIX MU CO3/IaHUU COBEPIICHHBIX TEXHUUECKUX CH-
CTEM U YCTPOMCTB 10 aHAJIOTUU C KUBBIMU CHCTEMaMHU.
3HaKOMCTBO C TPyOUYaTbIMH CTPYKTYpaMHu B )KUBOH MpH-
poJie ¥ TEXHUKE, a3POIMHAMUYECKIUMHU U THAPOIMHAMU-
YECKUMH YCTPONCTBAMU B )KMBOW IIPUPOJIE U TEXHUKE.
YMeHue cTpouTh MOJIENHU CKJIa4aTol CTPYKTYpHI, UC-
10JIb3YEMBIE B CTPOUTEIILCTBE




AKTHBHbDBIE H HHTCPAKTUBHLIC (l)OpMBI NnpoBeaACHUSA 3aHATHII IO y'leﬁHOﬁ AUCIUIIJIMHE

«bunoaorus»

Tema 3angaTuii

DopMbl IPOBENCHUS 3aHATHI

Tema 1 [TpocMmoTp 1 0OCYKJIeHHE MYIbTUMEIUATIPE3CHTAIIUN.
Y4eHue o Ki1eTke MUKpPOCKOIUYECKHE UCCIICTOBAHMUS KIIETKU PACTEHUM U JKUBOTHBIX
Tema 2 Pa6ota B manbix rpynmax. [Ipocmotp u o0cyxnenue

OpranusMm. Pazmuoxxenue
Y MH/IMBU]IyaJIbHOE
pa3BUTHE OPTraHU3MOB

MYJIbTUMEAUANIPE3CHTALNN

Tema 3
OCHOBBI TEHETUKH U
CeNEKIUU

[IpocMoTp 1 06CyxaeHne MylIbTUMeanpe3enTanuii. Pabora B
MaJIbIX TpyIMax.

Tema 4
OBOJIIOIIMOHHOE YUYEHUE

[TpocMoTp M 0OCYXICHHE MYJIbTUMEANAPE3CHTAITUI

Tema 5
Hcropust pa3BUTHS KU3HH
Ha 3emiie

[TpocMoTp M 0OCYXICHHE MYJIbTUMEANAPE3CHTAITUI

Teme 6 Ce3zonnble 3kckypeun. [Ipocmotp u o6cyxeHue
OCHOBBI 3KO0JIOTUHU MYJIbTUMEANANPE3CHTAUN
Tema 7 Oxckypeuu. [IpocMoTp 1 00cyx1eHne MyIbTUMEINAIIPE3CHTALUH

buonuka




Y!leﬁno-MeTozmquRoe H MaTEPUHAIBbHO-TEXHUYECCKOEC o0ecneuyeHue AUCHUIIJIHHBI

Ne mi/m MarepuanbHO-TeXHUYECKOE 00eCIIeYeHUE 3aHITHI

1 KajieH1apHO-TeMaTHYECKUH TUIAH.

2 Pabouas nporpamMma TUCIUIUIMHBEIL.

3 MeToaudeckie peKOMEHIAINH IO BBITIOJHEHUIO TPAKTHYECKUX 3aHSATUI

4 MeToauueckie peKoMEeHIalluy 0 OpraHU3allui CaMOCTOSTEIbHBIX paboT

9) Tabnuna: «HykjaenHOBbIE KUCTOTBI».

6 Tabnuna: «benku. DepMeHTHI».

7 Tabmuia: «KATDy.

8 Tabmuna: «CTpoeHHe KISTKI.

9 MUuUKpPOCKOII.

10 O6opynoBaHue /17151 BHITIOJIHEHHS PAKTUYECKUX 3aHATUN

11 Jlunamuueckoe nocodue «Ilepekpect XxpoMocomy.

12 Hanpasnenus spomonnn. Mnnoaganranum.

13 DBOJIOIIMOHHOE JIPEBO MTPHMATOB.

14 buornenos nyra.

15 | Mogenb monekynst JJHK.

16 [Ipezenraums «Bua. Kpurepuu Bupa. [lonynsauusy».

17 [Ipesentanus «llocnencTBus NesITENLHOCTH YEJIOBEKA B OKPYKAKOIIECH
cpene»

18 Buneorexnuueckue cpeacrsa o0yuenus: [1K ¢ nunensnonsoi
IIPOrpaMMON.

Nndopmanunonnoe odecneyenne odyueHus.

HepequL OCHOBHOM M JOIOJHUTEIHLHOM JINTCPATYPBhI, HCO6XOHHMOﬁ AJIs1 OCBOCHUA
JUCIIMITIIMHBI

OcHoOBHas1 JIUTepaTypa:
1. MamonToB C. I'. O6mas 6uonorus: yueonuk. M.: KHOPYC,2016. 322c. ( HoctynHo B DBC
«Book.ruy)

JlonosiHUTEIbHAS JIUTEPATYypa:
1. Konecauxos C.U1. O6mmas 6uonorus: yueonuk. M.: KHOPYC, 2016. 287c. ( Hoctynno B 9bC
«Book.ruy)

IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcen:
1. http://www.medbio-kgmu.ru/cgi-bin/go.pl?i=1265
2. http://www.websib.ru/noos/biologi/index.html



Onucanme mKaJj OIICHUBAHUA

HeY/10BJICTBOPHUTEb OBJICTBOPHUTEIb
HNupuxaropsl yA p A P XO0pOoLIOo OTJIMYHO
HO HO
YpoBeHb 3HaHM B N
N YpoBeHb 3HAHUU
YpoBeHb 3HaHuM | MUHUMAaJIBHO o0beme, s oG BEMe
HUKE€ MUHUMAJIBHBIX | JOITYCTUMBII COOTBETCTBYIOIIIEM ’
ITosHoTa N . COOTBETCTBYIOILE
. TpeboBanuii. Mmenu | ypoBeHb  3HaHUH. | IpOrpamMme
3HAHUH M nporpamme
MECTO rpyosie | JlomymeHo MHOro | MOATOTOBKH.
MMOATOTOBKH, 0€3
OLLMOKHU. HEerpyObIX OmMOKH. | JlomymeHo HecKoJIbKO OLLIGOK
HErpyObIX OIMHUOOK
IIponemoHCTPUPO
BaHBbI BCE
[TponemoncTpupos | [IporeMoHCTpUpPOBaHEI OCHOBHLLC
[Ipu pELIeHUH | aHbI OCHOBHBIE | BCE OCHOBHBIE YMEHHMS.
YMEHUS,PEIEHbI
CTaHJApTHBIX  3ajad | ymeHus. Permiensl | Periensl Bce OCHOBHbIE
BCE OCHOBHbIE
HE TUTIOBBIE 3a/layM C | 3371a4d  C HErpyobIMH
Hanuumue 3a1a4u c
. IIPOJIEMOHCTPUPOBAH | HETPYOBIMU oLIMOKaMu.
yYMeHHu i OTJEJIbHBIMU
bl OCHOBHbBIC YMEHUS. | OLIMOKaMHU. Brinonnensl BCE
HECYILIECTBEHHBIM
WNmenu mecto rpyOble | BeimonaHensl  Bce | 3aaHus, B  IOJHOM
U HeJ0YeTaMu,
OILIMOKHU. 3aJaHusl HO HE B | 00beMe, HO HEKOTOphIe
BBIIIOJIHEHBl ~ BCE
IIOJIHOM 00beME. C HeJloueTaMH.
3a/laHus B

[IOJIHOM 00BEME.




IIporpamMma AMCHMIUIMHBL COCTaBI€HA B COOTBETCTBHH C TpeboBammsMu ®I'OC CIIO
o crenranbHocTH 13.02.03 DnekTpUyecKHe CTAHIIHH, CETH H CHCTEMEL.

ABTOD: %
[TpenonaBatens H.T. ®oxuna

@#oonuce)

[Iporpamma paccmMoTpeHa H  ofoOpeHa Ha 3aceJaHHM  IHKIOBOH  KOMHCCHH
JNEKTPOTEXHUUECKUX, TeIUIOTEXHUYECKUX,  MaTeMaTHYeCKHX, €CTECTBEHHO-HAYYHBIX
JHCIHIUTHH, (usmdeckoit KynbTypbl U BX{ « 4 » 0L 20 719 r., mpotoxkon Ne ¥

= 4
[Ipencenarens MUKIOBOH KOMHCCHH »{ / I".H ’Xyparnepa

(nodnucs)




