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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma oO6meoOpa3oBaTesibHOM y4eOHOM AucuMIUIMHBL «buomorusy mpeaHa3HadeHa I
nzydenust omonorun B prmane I'BIIOY PX UI'CT, peanmsyromem o0pa3oBaTeIbHYI MPOrpaMmy
cpeanero obmiero oopa3oBaHus B Mpeieax OCBOCHUS OCHOBHOW oOpa3oBatenbHOi nporpammsl CI1IO Ha
0a3e 0OCHOBHOTO 00111ero 00pa3zoBaHusl MPU MOATOTOBKE KBATU(MUIIUPOBAHHBIX PA0OUUX U CIYXKAIIHX.

[Iporpamma pa3paboTana Ha ocHOBe mpHKa3za Munnpocsemieaus Poccuiickoit denepanyuu ot
23.11.2022 Ne 1014 «OO06 ytBepxkaeHuu (denepanbHOM 00pa30BaTEILHON MPOrPaMMbl CPEIHETO OOIIETro
obOpazoBanus» (3apeructpupoBano B Muntoctre Poccum 22.12.2022 Ne 71763), B COOTBETCTBUHU C
PekoMenpauusiMi 1O  MOJIyYEHHIO  cpeAHero oOmiero oOpa3oBaHus B IIpelneiax  OCBOCHHUS
00pa3oBaTeNpHON MPOrpaMMBbl  CpeaHero mpodeccuoHanbHOro o0pazoBanus (muckMo JlemaprameHnra
rOCyIapCTBEHHOW  MOJIUTUKH B cdepe cpenHero mnpodeccHoHaNbHOTO  00pa3oBaHUS U
npodeccuonanbHoro odyyernns ot 01.03.2023 Ne 05-592), B coorBerctBun ¢ ®I'OC cpemnero
o0miero obpa3zoBaHusl, MPEABABISEMBIX K CTPYKTYpE, COACPNKAHHUIO U PE3ylbTaTaM OCBOCHUS y4eOHOM
JTUCLUITMHBI MaTeMaTuka (C M3MEHeHUsAMH, puka3 MunnpocsenieHus: Poccuiickoit @enepanuu  OT
12.08.2022 r. Ne 732 «O BHeceHHHM W3MEHEHUU B (pelepalibHbIil TOCyAapCTBEHHBIH 00pa30BaTEIbHBIM
CTaHJapT CpelHero odiiero oOpa3oBaHMs, YTBEP)KIEHHBIM IpukazoM MuHHcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepauuu ot 17 mas 2012 r. Ne 413" (3apeructpupoan 12.09.2022 Ne 70034).

Ot60op conepxkanusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM OOyUarOIIUecs TOJKHBI OCBOUTH
3HaHUS U YMEHMs, 3HaYyuMble i1 (OpPMHUpPOBAHUS OOIIEH KyJNbTYphl, ONPEAEISAONINEe aJeKBAaTHOE
IIOBE/ICHNE YEJIOBEKA B OKPY’KaIoIleH IMPUPOJIHOM cpene, BOCTpEOOBAHHbIE B MOBCEAHEBHON JKU3HU U
MpaKTHUeCKOH AesTensHocTH. Oco00e MECTO B ATOW CUCTEME 3HAHUM 3aHUMAIOT AJIEMEHTHI COACPIKAHMS,
KOTOpBIE CIIy:KaT OCHOBOW AJisi (POPMUPOBAHUS MPEACTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOMN
KapTUHE MHpa M  LEHHOCTHBIX OpPHUEHTAlUSX JIMYHOCTH, CHOCOOCTBYIOIIUX TyMaHU3alUU
O1oJI0rnYecKoro 00pazoBaHusl.

CrpyKTypHpOBaHUE colepKaHHs y4eOHOro Marepuaia B mporpaMMe 1o OMOJIOIUU OCYIIECTBIEHO
¢ y4€TOM IPUOPUTETHOTO 3HAUEHUS 3HAHUI 00 OTIMYUTENBHBIX OCOOCHHOCTSX HBOW MPUPOJBI, O €€
YPOBHEBOM OpraHu3aliy M 3BOJIOLMU. B COOTBETCTBMM C 3THUM B CTPYKType ydeOHOro mnpeamera
«buonorus» BeIIENIEHBI CIEAYIOLUE COAepKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kierka kak Ouomormyeckas cuctema», «OpraHu3mM Kak OHOJOTHYECKas CHCTeMay,
«Cucrema 1 MHOrooOpasue OpraHHYeCKOro MHpa», «IBOJIOLMS >KUBON HPUPOAB», «DKOCHCTEMBI U
IPUCYILIME UM 3aKOHOMEPHOCTU.

Ilens wu3ydenuss ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
00y4JarIIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKITMOHATFHOM OpraHU3aI[iH KUBBIX CHCTEM Pa3HOTO PaHTa
U puoOpeTeHne YMEHUN UCTIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JCWCTBUN B OTHOIICHHUU OOBEKTOB
YKUBOM MPUPOABI U PEHISHHS] PA3TMYHbIX KU3HEHHBIX MPOOIIEM.

Joctuxenne unenu wu3ydeHuss ydeOHoro mpenmera «buosorus» Ha 0a30BOM  YpOBHE
o0ecreynBaeTcs pelieHrueM CIeIyoIuX 3a/1au:

OCBOCHHME OOYyYalOIIMMHUCS CHCTEMBbl 3HAHMH O OMOJIOTMUECKHX TEOpHAX, YUEHHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBHJIaX, CIYKalIMX OCHOBOW JUIsi (POPMUPOBAHUS MPEACTABIECHUN O
€CTECTBEHHO-HAYyYHOW KapTHMHE MHpa, O METO/aX HAay4YHOIrO IO3HAHUS, CTPOCHHM, MHOTOOOpa3uH U
0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHM3alllH, BBIIAIOMIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOy4yarolIUMXCsl I[03HABATENbHBIX, HWHTEIUIEKTYyaJbHbIX M  TBOPUYECKUX
CIIOCOOHOCTEH B IMpoliecce aHaau3a AaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOIMM HAy4YHBIX B3IJIAJIOB, UJEH U
MOJIXOJI0B K M3YYEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy OOyYarommxcst oOmell KyabTypbl, (DYHKIIMOHAIBHOM TIPaMOTHOCTH, pPa3BUTHE
YMEHHUM OOBSACHATH M OILICHUBAThH SBJICHUS OKPYXKAIOLIETO MHUpA >KUBOM NMPUPOIBLI HA OCHOBAHWU 3HAHUI
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U OTIBITA, TOJIYYEHHBIX TIPU U3YYCHUU OMOJIOTUH;

dopmupoBaHre y 00ydJarOUIMXCs YMEHUH HJUTFOCTPHPOBATH 3HAUCHHE OMOJIOTMYECKUX 3HAHUU B
MPAKTUYECKON JIeATEIbHOCTH YEJIOBEeKa, pPa3BUTUH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUIA;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXKHOCTM TIO3HAHHUS YEJIOBEKOM IKMBOW IPUPOIBI,
HEOO0XOMMOCTH OEpEeKHOTO OTHOLICHHS K HEH, COONIOJCHHMS 3TUYECKMX HOPM MpU TPOBEICHUU
OHMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHUH IS MOBBIIICHUSI YPOBHS SKOJIOTHYECKON KYJIbTYpBI,
Ui (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHUE TNPUOOPETEHHBIX 3HAHUW U YMEHMH B IIOBCEJAHEBHOM JKHU3HM U1 OLIEHKHU
MOCIIEACTBUI CBOEH NeATeIbHOCTH MO OTHOIICHHUIO K OKpYKarollell cpene, cOOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JIEBaHUM.

Jnst m3ydenus: 6umosiorud Ha 0a30BOM ypoBHE oTBOAuTCs 72 daca (50 Teopernueckux u 22 daca
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHIL).

B mporpammy BKIIIOYEHO COAEp)KaHUE, HAMpaBICHHOE Ha (HOPMHUPOBAHHE y OOYYaAIOUIUXCS
KOMIIETEHIINM, HeOOXOIUMBIX Ui KaueCTBEHHOTO OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOW MPOrPaMMBI
CIIO Ha 6a3e 0OCHOBHOTO 00IIET0 00Pa30BaHMS C TIOYUYESHUEM CPEIHETO 00IIero oopa3oBaHusl.

[IporpamMma y4yeOHO# AucHUIUIMHBL «BHOJOTUS» YTOYHSET coAepaHHe yuyeOHOro marepuaina,
MIOCJIEIOBATEIBHOCTh €T0 M3YYEHHUs, pacHperesicHHe YYeOHBIX YacoB, TEMATHKy WHIMBHIYaJbHBIX
MPOEKTOB C Y4eTOM CIelnu(UKH MPOrpaMM MOJATOTOBKU CIEMATUCTOB CPEIHEr0 3BEHA, OCBAUBAEMOM
CHEIHAIbHOCTH.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

B ¢unmane I'BIIOY PX UI'CT, peanusyroieM 00pa3oBaTeabHy0 MPOrpaMMy CPEIHETO OOIIETO
oOpazoBanus B npenenax ocsoeHuss OOII CIIO Ha 6a3e ocHOBHOro o01ero oOpa3oBaHMsl, U3yUEHHE
OMOJIOTHH MMEET CBOU OCOOEHHOCTH B 3aBUCHUMOCTH OT Mpoduis mpodeccHOHANbHOTO 00pa3oBaHMS.
DTO BBIpaXKAETCs B COACPKAaHUU OOyUYSHHS, KOJIMYECTBE YacOB, BBHIIEISIEMBIX HAa U3YUEHHE OTACITHHBIX
TEM IMPOrpaMMBbl, IIyOMHE UX OCBOCHUS O00YYaroLIUMHKCS, 00bEME M XapaKTepe MPaKTUUYECKUX 3aHATHH,
BUJIaX BHEAYIUTOPHOI caMoCTOsATENbHON paboThl oOyuaronuxcs. [Ipodeccrs «MamHUCT Ha OTKPBITBIX
TOpPHBIX PaboTax» OTHOCUTCS K TEXHHYECKOMY MpPOQMII0, MOITOMY OHONOIUs M3ydaeTcs Ha 0a30BOM
YPOBHE.

Wzyuenne gucuuruinHel «buonorus» 3aBepiiaeTcst IOJBEACHHEM MTOroB B  (opme
muddepeHIIMPOBAaHHOTO 3a4eTa B paMKax NMPOMEKYTOYHOM aTTecTalluu oOydarouuxcs B Ipolecce
ocsoerns OOII CIIO Ha 6a3e OCHOBHOrO OOIIEro oOpa30BaHUS C TOJTYYEHHEM CpEIHEro OOIIero
oOpazoBanus. OOmMe KOMIETEHIMH, NPEAYCMOTPEHHBIE pabodell MpOrpaMMON  AUCIUTUIMHBI
«buonorus», cuutaroTcs CPOPMHUPOBAHHBIMU MPU HPOXOKICHUHM OOYYAIOIIMMUCS MPOMEKYTOUHON
aTTeCTAIlHH.

IIpu peanuzanum conepxkaHus o0Oe00pazoBaTeIbHON yuyeOHOM aucuumuHbl «buonorus» mo
npodeccun 21.01.08 «MammHHECT Ha OTKPBITHIX TOPHBIX pabOTax» MaKCHMajlbHas yd4eOHas Harpyska
oOyyaroImuxcst cocTaBiseT /2 dyaca, IJe Ha TeopeTHyeckoe oOydeHue BbineneHo 50 yaco, Ha
JabopaToOpHbIE U TPAaKTUYECKUE 3aHATHA - 22 Yaca. buosorus nzydaercs Ha 1 Kypce.

PE3YJIbTATBI OCBOEHUS YUYEBHOM JUCIHUIIJINHBI
Cormacao ®I'OC COO, ycTraHaBIUBarOTCS TPeOOBAaHUS K Pe3yJIbTaTaM OCBOCHHS 00yUYarOIIUMHUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI



B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeameTa «bHOJIOTHs» BBIAEIEHBI CIIEAYIOIMINE
COCTABJISIFONIME: OCO3HAHUE OOYYAIOIUMHUCS POCCUUCKON TpakTaHCKON MJACHTHYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH M CAMOOIIPEICIICHUIO, HATMYUE MOTHUBAIIMN K OOYUYCHUIO OMOJIOTHH,
1eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKJIEHUM JIMYHOCTH HA OCHOBE KIIFOYEBBIX LIEHHOCTEH WU
UCTOPUYECKHX TPAJAULIUNA Pa3BUTUS OMOIIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00yUYaIOITUXCS
PYKOBOJICTBOBAaTbCSI B CBOEU JICATEIBHOCTH II€HHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPUCYIIUMU
cucTeMe OHMOJIOTMYECKOro OOpa30BaHUs, HAIMYHME OHKOJIOTHYECKOTO ITPABOCO3HAHHS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HCHHBIC IIAHBI.

JluyHOCTHBIEC PE3YNbTaThl OCBOEHUS NpeaMeTa «bruonorus» A0CTUTAIOTCS B €IMHCTBE YU4EOHOU U
BOCIHUTATEILHON JEATEIHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHUMH M JIyXOBHO-HPABCTBEHHBIMU IEHHOCTAMHU, MPHUHITHIMH B OOIIECTBE MpaBUIAMH H
HOPMaMH TIOBEJICHHS M CIOCOOCTBYIOT IPOIIECCaM CAaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BHUTHS,
pa3BUTUSL BHYTPEHHEW MO3WMLMM JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOMOPSAKY,
YelOBeKY Tpyla U CTaplieMy T[OKOJCHHIO, B3aUMHOTO YBaXKCHHs, OEpeKHOro OTHOLICHHUS K
KYJIbTYPHOMY HaclIeIMIO ¥ TPAJAULIHUSIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, npupoae
Y OKpY>Kalolleu cpere.

JIM9HOCTHBIE pE3yabTaThl OCBOCHHS Y4eOHOTO mpenMeTa «BHOJOTUS» JTOJDKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOyYarouuxcs pPyKOBOJICTBOBAThCS C(OPMHUPOBAHHONM BHYTpEHHEH
MO3UIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAllWd, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pPACIIUPEHUE >KHU3HEHHOTO
ONbITa M ONbITA JAESATEIBHOCTH B MPOLIECCE pEAIM3alMM OCHOBHBIX HANpPAaBICHHN BOCIUTATEIBHOMN
JIeITeIbHOCTH, B TOM YMCJIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU OOYYAIOMIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00IIECTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATENIBHOCTH TPHU CO3/IaHUU YYEOHBIX IPOEKTOB,
pelieHun yueOHBIX 1 MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh OMPENETSATh COOCTBEHHYIO IMO3HIMIO MO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U O0BIACHATH €€;

YMEHHE YYHTHIBATH B CBOUX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJEHCTBUS
JOJIeN C Pa3HBIMU YOEXKICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIHAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJIHEHHS yU€OHBIX, TO3HABATEIHHBIX
U HCCIIENOBATENbCKUX 3a7a4, YBXKHTEILHOTO OTHOIICHHS K MHEHHIO OMNIOHEHTOB MPHU OOCYXKIECHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM TpakIaHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepe PoarHoM, TOpIOCTH 3a CBOM Kpai, cBOXO PonnHy, CBOM A3bIK U
KYJIbTYpPY, IPOLLIOE U HACTOSIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0 M MaAMSATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccum B Hayke, CKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAHOBICHHE W pPa3BUTHE OMOJIOTHH,
MOHUMaHUs 3HAYCHUsI OMOJIOTHHM B MO3HAHUHM 3aKOHOB MPHUPOBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;



uzeiHass yOexIEHHOCTh, TOTOBHOCTh K CITY’KEHHUIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTh 33 €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOJUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPaAULMAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

JCTETHYECKOE OTHOILICHHE K MHUPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMaHKE YMOITMOHAIILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B PAa3HbIX BUJAX UCKYCCTBA, CTPEMJICHHUE MPOSBIIATH KauecTBA
TBOPYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOPMHUPOBAHMSA KYJbTYPbl 310POBbSl M 3MOLMOHAJILHOIO
Os1aronosyqus:

NMOHMMAaHWE W pealu3alus 3J0pOBOr0 M Oe3omacHoro oOpasza >KM3HHM (3I0pOBOE IHTaHUE,
COONIOZICHHE THTMEHUYEeCKHX TMPaBUI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXA,
perynsipHas Gu3ndecKas aKTHBHOCTB), OCPEXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

MOHMMAaHHE LIEHHOCTH TPaBUI WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30MAacHOTO TMOBEIACHHS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIC/ICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJTKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AaKTHUBHOW JIEATETLHOCTH TEXHOJOTMYECKOW M COIMAIBHOM HAIPaBICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIILHO BHITIOJHSITH TAKYIO I€SITEIIbHOCTD;

UHTEpEC K pasnuyHbiM chepaM mnpodeccHOHATbHONH NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOp OyayIIeii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA IPOTSHKEHNUN BCEH JKU3HMU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

AKOJIOTMUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emiie, OCHOBE
€€ CylLIeCTBOBaHUS;

MOBBINICHUE YPOBHS IKOJOTHYECKON KYJIBTYphI: TPHOOPETEHNE OMBITA IJIAHUPOBAHUS MOCTYIIKOB
Y OIICHKU WX BO3MOXKHBIX TTOCJICICTBHUIA JIJISI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHUeE TTI00aTBFHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;

CIIOCOOHOCTH HCIIONB30BaTh MPUOOpETaeMble MPH W3YYCHUH OWOJOTUU 3HAHWS U YMEHHUS MPH
pemieHUH TpoOJeM, CBSA3AaHHBIX C PAIMOHAIBHBIM MPUPOJIONOIB30BAaHUEM (COOIOIEHNE TPaBUII
MOBEJICHUSI B TPHUPOJIC, HANPABICHHBIX HA COXpPAaHEHUE DPABHOBECHS B JKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEMNPUATHE ACHUCTBHUM, NMPUHOCAILIUX BpPEI OKPYKAKOLIEH NPUPOJHOM Cpele, YMEHHE
IPOrHO3UPOBATh HEOJIArOMpUATHBIE SKOJOTHYECKHE IOCIEACTBUS MNPEIIPUHUMAEMbIX JEHCTBUM U
pe0TBpaliaTh UX;



HAJTMYUE PA3BUTOTO IKOJOTHUECKOTO MBINIICHHS, SKOJIOTHYECKON KYJIBTYPHI, OMbBITA ACITEILHOCTH
OKOJIOTMYECKON  HANpaBICHHOCTH, yMEHUS  PYKOBOJCTBOBATHCS MMM B  IIO3HABATEIIBHOM,
KOMMYHHKATHBHOW M COIIMAJILHOM NMPAKTHKE, TOTOBHOCTH K YYacCTHIO B IMPAKTHYECKOW ICATCIHHOCTH
9KOJIOTMYECKOH HaNpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
¥ OOIICCTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha JIUAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B IOJIUKYJIbTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3LIKOBOM M YMTATEIHCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJICHCTBUS MEKIY
JIOJIbMU | TIO3HAHUS MUPA;

NMOHMMaHHUEe crenu@ukn OWOJIOTMH KaK HayKd, OCO3HaHusA €€ poiau B  (hopMHUpOBaAHUHU
palMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIoIIeM MUPE
KaK O €JIMHCTBE MPUPOJIBI, YITOBEKA M OOIIECTBA, B IO3HAHUU IPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPAHECHHUS ITPUPOJTHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJISi COBPEMEHHOM IUBWIIM3ALMKU: O0ECIICUEHHsI HOBOTO
YPOBHSI Pa3BUTHsI MEAMIIMHBI, CO3JAHHE TEPCHCKTHUBHBIX OHOTEXHOJOTHM, CIIOCOOHBIX pelIaTh
pecypcHBIC TTPOOIEMBI Pa3BUTHUS YCIIOBEYECTBA, MTOMCKA MyTEH BBIXO/a U3 TI00ATBHBIX 3KOJOTUICCKHX
npoOiieM W OOecledeHHsl IepexoJa K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHATHLHOMY HCIOJIE30BAHUIO
NPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB YKU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYCHUU OWOJIOTMYECKUX 3HAHWUH B NENAX T[OBBIIICHUS OOIIEH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIIMOHAIBLHOW T'PAMOTHOCTH
oOydaromuxcsi, opMupyeMoi Ipu U3yICHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCMIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCIIONIb30BaTh MONydyaeMble 3HAHHS JJs aHalu3a U OOBACHEHUS SBICHHH OKPYXKAIOIIEro Mupa Hu
MPOUCXOSAIINX B HEM M3MCHCHHI, YMCHHE JIelaTh OOOCHOBAaHHBIC 3aKITIOYCHHS HA OCHOBE HAYYHBIX
($aKTOB ¥ IMEIOIIUXCS TAHHBIX C IEJBIO MTOJIYUYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIONB30BaTh OMOJIOTHMYECKHE 3HAHUS AJIS pelleHus MpoOieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHWE IIEHHOCTH HAyYHOW JIEATEIHPHOCTH, TOTOBHOCTh OCYIISCTBISATH TIPOCKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yIbTaThl OCBOCHUS YUeOHOTO Mpeamera «bruonorusy BKIIOYAIOT: 3HAYUMbIE
Ui (GOPMHPOBAHUS MHPOBO33PEHHS OOYyYarOIUXCAd MEXKAMCUUIUIMHAPHBIE  (MEXIIpEeIMETHBIC)
oOlieHay4YHbIE MOHITHSI, OTpaXkarollhe IeJIOCTHOCTh HAayYHOW KapTHUHBI MHpa U CHEHU(PUKY METOIOB
MO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPrus, sIBJICHHE, MPOLECC, CUCTEMA,
HAY4HbIH (DaKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeN0oBaHUE, HAOIIOJCHHUE,
U3MEpEeHUe, OHKCHEPUMEHT U JpYrux), YyHHBepcaJbHble YydeOHbIe JeHCTBHsS (IIO3HaBaTeNbHBIE,
KOMMYHUKaTHBHbBIE, PETYJISITUBHbBIE), oOecnieunBaromye GopMupoBanrue GyHKIIMOHAILHONW TPAMOTHOCTH
U COLHMAIbHOW KOMIETEHIMH OOydaroluxcs, COCOOHOCTh OOYYalOUIUXCS HCIOJIb30BATh OCBOEHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS M YHHBepCaJlbHble y4yeOHble JeHcTBUS B
M03HABATEJIbHON U COLIMATIbHOM MTPAKTUKE.

MertanpeameTHbie pe3yinbTaTbl ocBoeHUs mporpaMmbl OY [ buonorust H0IXKHBI OTpaKaTh:
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OBJ1aieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBHAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOATENIFHO (POPMYITHPOBATH U aKTYaJIHM3HUPOBATh MPoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BAaTh TPH OCBOCHWM 3HAHWH NPUEMBI JIOTMYECKOTO MBINUICHHS (aHanW3a, CHHTE3a,
cpaBHEeHMsI, Kiaccuukanuu, 0000IIeHN), PACKPBIBATD CMBICI OMOJIOTMYECKHX MOHATHH (BBIICIATH MX
XapakTepHbIC PU3HAKU, YCTAHABIMBATH CBSI3U C JPYTUMH MMOHITHUIMHN ),

OTIPEJICTIATh LIEIH JIESTEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH MX JOCTHKEHHUS, COOTHOCUTD
PE3YJIBTaThI ACATEILHOCTH C ITOCTABJICHHBIMH LIEISIMH;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS ISl 00bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKIACHUS (MHAYKTUBHBIC, ICIyKTHBHbIC, 0 aHAJIOTWH), BBISBIATH
3aKOHOMEPHOCTH U TIPOTHBOPEYMS B PACCMATPUBAEMBIX SBJICHHUAX, (OPMYJIHPOBATH BBIBOABI U
3aKJIFOUCHHS;

NPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JUIsl TIPEJICTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOWICHWH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUU pPa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUTaH pEUICHUS NpoOIeMBbl ¢ YYETOM aHalnM3a HMMEIOIIMXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YNIbTATOB LIEJSIM, OIICHUBATh
PHCKH TIOCIIEICTBUI IS TEIBHOCTH;

KOODJMHUPOBATh W  BBIIOJHATH pPabOTy B  YCIOBHAX pEAJbHOrO, BHUPTYaJIbHOTO W
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBUS:

BJIAJETh HaBbIKAMU Y4YEOHO-UCCIEIOBATEIbCKOW M MPOEKTHOM JeATETbHOCTH, HaBBIKAMHU
paszpenieHus mpo0IeM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METOJIOB PEIICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHHMS,

UCMOJb30BaTh pa3jiMyHble BHJbl JAEATENBHOCTH [0 T[OJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUIO U MPUMEHEHHUIO B YUeOHBIX CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU
y4eOHBIX U COIMATBHBIX IPOEKTOB;

(dopMHpOBaTh HAYYHBI THUN MBIIJICHAS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMH
HOHATUSMH U METO/IaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOMN AEATEIIBHOCTU U KU3HEHHBIX
CUTYaIIHsX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3WPOBATh 3a/1ady, BBIABHTATh THIOTE3y €€
peleHns, HAaXOAUTh apryMEHTHI JJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUH, 3a/JaBaTh HapaMeTphl U
KPUTEPHU PELICHHUS;

aHAJTM3UPOBATh TIOTYYECHHBIE B XOJIE PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHUECKH OIICHUBATHh HMX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh  LIEJICHATIPABJICHHBI TOUCK IEpeHoca CpeICcTB U CIOCOOOB JeHcTBUA B
poeCCHOHAIBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO M MMPAKTHUECKYIO 00IaCTH KU3HEACIATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE MJIEH, MpeUlaraTb OPUTHHAIBHBIE MOIXOABI M PEIICHHs, CTABUTh MPOOIEMBI U
3a/1a4H, JIOMYCKAIOIINE aJIbTEPHATHBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:



OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHUKAX MHpOpManuu (TEKCTe y4yeOHOro mocoOus, HayqHO-
HOMYJSIPHOM JUTEpaType, OMOJIOTHUECKUX CIOBAPSIX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WurepHere), aHanu3upoBaTh MH(GOPMAIMIO PA3IMYHBIX BHJIOB M (OPM NPEACTABICHUS, KPUTHIECKU
OLICHUBATH €€ IOCTOBEPHOCTh U HENIPOTHBOPEUYNBOCTD;

(dbopMyIHpOBaTh 3aIIPOCHI M MPUMEHATH PAa3IUYHbIE METOBI PH MIOUCKE B 0TOOpE OMOIOTHYECKOM
uHpOpMaLnu, He0OOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3a/ay;

NpuoOpeTaTh  OMBIT  KCIOJb30BaHUSA  MH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBbHYIO (hOpMY NpeACTaBICHUs OMOIOTHYECKON MH(POpPMALUU
(cxemsl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYroe);

UCTIOJIb30BAaTh HAYYHBIN SI3BIK B Ka4ECTBE CPEeICTBAa NpU paboTe ¢ OMOIOTHYecKOr MH(pOPMAIUEH:
INPUMEHATh XUMHUYECKHE, (pU3NYecKne 1 MaTeMaTHYeCKUe 3HAKH M CHMBOJIBI, (hopMyIbl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISATHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS W 3aIIUTHl WH(pOpMaImu, MHOOPMAIMOHHONH 0€301macHOCTH
JUYHOCTH.

OBjajieHne YHUBePCATLHBIMH KOMMYHHUKATHBHBIMH /1eiiCTBHSIMH:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax >KU3HM, aKTUBHO y4acTBOBaTh B JUAJIOTE WU
JMCKYCCHUHM TIO CYIIECTBY OOCYXIaeMoW TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTEJIBHO BBITIOJHEHUS MPelaraeMoi 3aa4yu, YIUTHIBATh HHTEPECHl H COTJIACOBAHHOCTH MO3UIUI
JPYTUX YYaCTHUKOB JAUAJIOTa WIN AUCKYCCHN);

pacrio3HaBaTh HeBepOalbHBIE CpencTBAa OOIICHUS, TMOHMMATh 3HAYCHHUE COIUAIBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTyallMd, YMeTb CMsrdatb KOH(IMKTBI U BECTH
HIePEroBOPHI;

BJIAJIETh PA3UYHBIMUA CIIOCOOAMHU OOILICHHS W B3aUMOJICHCTBHUS, MMOHUMATh HAMEPEHUS IPYTUX
JFO/IeH, TIPOSIBIIATh YBAKUTEIHLHOE OTHOLICHNE K COOECeTHUKY U B KOPPEKTHOU dopme (HOopMyTHpoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYAJIbHONW pabOTHI P PEIICHUN
Ouosornyeckoi  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOJMMOCTh TPHUMEHEHHs TIpPYNIOBBIX  (opMm
B3aMMO/ICICTBUS IPU PELIEHUHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBHI C Y4ETOM OONIMX WHTEPECOB W
BO3MOXXHOCTEH Ka)/IOTO WIeHA KOJUIEKTHBA,;

NPUHUMATD LIEJIM COBMECTHOH JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATD JEHCTBUS 1O €€
JOCTIDKEHUIO: COCTaBIATh IUIAH JEHCTBUHM, paclpeneisaTb poiau ¢ y4ETOM MHEHUH Y4acTHHKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa W KaXKJOTO yJacTHHKAa KOMaHIBl B OOMIMK pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

npejylaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HJAEU C TO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE ITOBEACHUE B PA3IUYHBIX CHUTYaIUsX, TPOSBIISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM el CTBHSIMU:

1) camoopranu3amusi:

UCTIONIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHUS MPOOJIEM M X PEIICHUS B KU3HEHHBIX U
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y4eOHBIX CUTYAITUSX;

BBHIOMPATh HA OCHOBE OWOJIOTMYECKHMX 3HAHUM LIEJEBBIE UM CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUSIX M TIOCTYNKAX IO OTHOLICHHWIO K JKUBOW MPUPOJE, CBOEMY 3JI0POBBIO M 3J0pPOBBIO
OKPY’KaIOILHUX;

CaMOCTOSITEIIEHO OCYIIECTBIISATH MO3HABATEIILHYIO JIEATEIBHOCTD, BBISBISTH MPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON ACSITEILHOCTH U )KH3HEHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO COCTaBIISATh IUJIaH pEIIeHUs MpoOJeMbl € Y4YETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUI;

JlaBaTh OLEHKY HOBBIM CUTYalLlHSIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MTPEANIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IMTUPOKOH IPYAHUIIMA B Pa3HBIX 00JIACTSAX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbB.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB LEISAM;

BJIQJICTh HABBIKAMHU I103HABATEIIPHONH PEQIICKCHH KaK OCO3HAHHs COBEPIIACMBIX JEHCTBUN U
MBICTTUTENIbHBIX TPOIIECCOB, UX PE3YylIbTaTOB U OCHOBAHWM, MCIIOJNB30BaTh NPUEMBI pediekcuu i
OLICHKH CUTYAaIllH, BHIOOpPA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAJIA3E PE3YIITATOB IESITEIbHOCTH;

3) npuHATHE CeOs1 U APYIrUX:

MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAJIA3E PE3YIIBTATOB IECSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHNOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3ynbTaThl OCBOCHHS pabouell mporpamMmbl IO OHOJIOTHHM Ha 0a30BOM YpOBHE
BKIIIOUAIOT crienuduueckue A yueOHoro mpenmMera «buonorus» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI
NEHUCTBUI 10 OCBOCHHIO, HWHTEPHpPETAMU U TMpeoOpa3oBaHUIO 3HAHHWHA, BUABI JEATEIHHOCTH IIO
MOJIYYCHHIO HOBOT'O 3HAHUSA W IIPUMCHCHHUIO 3HAaHUHA B Pa3INYHBIX yqe6HBIX CUTyalusaXx, a TaKKC B
peabHBIX JKU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouoiorueil. B mporpamme mpeameTHble pe3yiabTaThl
MPEJICTaBJICHBI TI0 TOJaM O0y4YeHHUSI.

[TpenMeTHBIC pe3yabTaThl OCBOSHUS yU4eOHOTO peaMeTa «bHoNorus» JOMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpPAa U HAy4yHOTO
MHUPOBO33PEHHUS, O BKJIAJE€ POCCHMCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE OWOIIOTHH,
(GyHKIIMOHATBHOU TPaMOTHOCTH Y€JIOBEKa sl PEIICHUS )KU3HEHHBIX 3a71a4;

YMEHUE PACKPBIBaTh COJEPKAHHE OWOJOTHYECKHX TEPMHUHOB W TIOHSATHH: >KU3Hb, KIIETKa,
opraHu3M, MeTaboiu3M (0OMEH BEIIECTB W MpEBpaIICHUE HSHEPTUM), TOMEOoCTa3 (CamMOoperyJisius),
YpOBHCBasA OpraHuv3algd XUBBIX CUCTCM, CAMOBOCIPOU3BCACHHC (pCHpOI[yKI_II/IH), HaCJICOACTBCHHOCTBD,
N3MCHUYUBOCTB, POCT U PAa3BUTHUC,

YMEHHUE U3J1aratb OMOJIOTHYECKUE TEOPUH (KJIETOYHASI, XPOMOCOMHAsI, MYTaIllHOHHAS, [IEHTPAIbHAS
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JorMa MOJIeKysipHoW Owmonorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (o
[EHTpaxX MHOTrooOpa3us M TPOUCXOXKICHHS KyIbTypHbIX pacteHuii H. W. BaBwmiioBa), ompenensitsh
TPaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BIa/IeTh METOJAaMU HAY4YHOI'O MO3HAHMS B OMOJOTHH: HAONIOJCHHWE M OMHCAHHME KUBBIX
CHCTEM, NpPOIECCOB W SBJICHHMA, OpraHu3alys W MPOBEACHUE OHOJOTHYECKOrO SKCIEPUMEHTA,
BBIJIBUKCHUE TUIOTE3bl, BBIBICHHE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BEIMYHMHAMHU, OOBSCHEHHE
MOJIyYEHHBIX PE3YJIbTaTOB, MCIOJIB30BAHHBIX HAYUHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE JeJaTh
BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBbIE IPU3HAKU BHUPYCOB, KJIETOK IPOKApUOT M 3YKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH TIpOLIECCOB: OOMEHa BEUIECTB U
IpeBpalleHusl SHEPrUM B KIETKe, (OTOCHHTE3a, IIJIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO033a, Mei03a, OIUIOJOTBOPEHHS, Pa3MHOXKECHHS, WHAWBUIYaIbHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

yYMEHHUE MPUMEHATH NOJTY4YCHHBIC 3HAHUSA TSI OOBSICHEHHSI OMOJIOTHYECKUX MPOIIECCOB M SBICHUH,
JUISL IPUHSTHS TPAKTHUECKUX PEIIeHUN B MOBCEIHEBHOM KM3HU C LENbI0 oOecreueHus 0e30MmacHOCTH
CBOETO 3JIOPOBbS M 3[0POBBSl OKPYXKAIOUIMX JItOJIEeH, COOJIOACHHUS HOPM TIPaMOTHOTO TOBEICHUS B
OKPY’KaIOIIeW TMPUPOJIHON cpele, TMNOHMMAHUE HEOOXOJWMOCTH HCIOJIb30BAHUS  JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTHH I PAallMOHAIBHOTO IIPHPOJIONIOIE30BAHUS;

YMEHHE pelllaTh 3JIEMEHTapHbIE TeHETHYECKHE 33aJaud Ha MOHO- M TUTHOPHIHOE CKpeUIMBaHUE,
CIIETUICHHOE HaCJeI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKPELIMBaHUS A MpeICKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JTA00OPATOPHBIE U MPAKTUYECKHE paboThl, COONI0OIATh MpaBuiia mpu padore ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHUE KpUTHYECKHM OIEHMBAaTh M HMHTEPIPETUPOBaTh HHGOPMALMIO  OHOJIOIMYECKOTrO
COJIepKaHusl, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 PA3IMYHbIX UCTOYHHKOB (CPEICTBAa MacCOBOM
uH(pOpMallii, HAyYHO-TIOMYJISIPHbIE MaTepualbl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
O6uosiornu, MeaULMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COOOLIEHHUs, 000011as OGHOIOTHYECKYIO
MH(}OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN annapat OMOJIOTHH.

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAy4yHOW KapTHHBI MHpa M Hay4yHOIO
MHUPOBO33PEHHUS, O BKJIAJ€ POCCHUMCKUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(GyHKIIMOHAIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs )KU3HEHHBIX 3a71a4;

YMEHHME PACKpbIBaTh COJEp’KaHUE OWOJIOTMYECKUX TEPMHHOB U TOHATHI: BHJ, MOMYJSALUSA,
reHO(OH]], SBOJIONMSA, IBMXKYIIUE CHIBI ((haKTOpPhI) HIBOJIOLUH, MPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHue, IKOJIOTHYEeCKUe (PaKTOPhI, IKOCUCTEMA, IIPOTYLIEHThI, KOHCYMEHTBI, PEIyLEHTHI, LIeTH
MATaHUs, YKOJIOTHYECKast MUpaMu/ia, OMoreorneHos, onocdepa;

yYMEHHE H3JIaraTh OuoJIorHYecKue TeopuH (3BosoloHHas Teopus Y. JlapBuHa, cMHTeTHYecKas
TEOpHsI SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxojactBa K. M. Bapa, yepenoBanus
TJIaBHBIX HampaBieHuil u myteit sBomonuu A. H. CesepiioBa, yuenus o 6uocdepe B. . Bepranckoro),
OTIpEAENATh TPAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAYYHOI'O MO3HAHMS B OMOJIOTMH: HAONIOJEHHWE U ONUCAHUE >KUBBIX
CHCTEM, NPOIECCOB U SABJICHHM, OpraHu3alus H TpOBeIeHHE OHOJIOTHYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BEIMYHMHAMHU, OOBSCHEHHE
MOJIyYEHHBIX PEe3yJIbTaTOB, MCIOJb30BAHHBIX HAayYHBIX TOHATUH, TEOPUH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3y/IbTaTOB;
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YMEHHUE BBIACTATh CYIIECTBEHHBIE NPU3HAKU CTPOCHUS OHOIOTHYECKUX OOBEKTOB: BHUJOB,
HOMYJSIUHA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOLIEHO30B M JKOCHUCTEM, OCOOCHHOCTHU
IPOLIECCOB:  HACJEACTBEHHON  M3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BUA00Opa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB, ACWCTBUS SKOJOTMYECKHX (DaKTOPOB HA OpraHU3Mbl, IepeHoca
BEIIECTB W TIOTOKA SHEPrHMM B HKOCHCTEMAax, AHTPOIOTEHHBIX H3MEHEHHWH B S3KOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOPOTA BELIECTB U OMOTEOXMMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE NPUMEHSATh MOJTYYCHHbIE 3HAHUS JJI11 OOBSICHEHHUS OMOJIOTMUYECKUX MPOLIECCOB U SBJICHUH,
JUISL IPUHSATUS TPAKTHYECKUX PEIIeHUN B MOBCEIHEBHOM JKU3HU C IENbI0 oOecredeHusi Oe30MacHOCTH
CBOETO 3/I0pOBBbSI M 3[I0POBbS OKPYXKAIOIIUX JIFOJEH, COOMIOACHUS HOPM TPAaMOTHOTIO IOBEIEHUS B
OKpY’KaloIlle MPUPOJIHON cpelle, NOHMMAaHUE HEOOXOJWMOCTH HCIOJIb30BAHUS  JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOIOTIONH30BAHMUS;

YMEHHE pellaTh IeMEHTapHble OMOJIOTHYECKHE 3a/1a4l, COCTABIATH CXEMbl MIEPEHOCA BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBINOJIHATH JTA00OPaTOPHBIE U MPAaKTHYECKHe paboThl, COOM0IAaTh MpaBmia npu padore ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOpPMAIMIO OHOJIOTHYECKOTO
COJIepKaHNsI, BKIIIOYAIOIIYIO NCEBAOHAYYHBIC 3HAHUS W3 PAa3UYHBIX WCTOYHHKOB (CPEICTBA MAacCOBOU
UHPOpPMALlUK, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), pacCMaTpUBaTh TJOOAIBHBIE  JKOJIOTUYECKHE
po06JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHbMEHHBIC M YCTHBIE COOOIEHHUs, 00001Iass OHOIOTHYECKYIO
UHPOPMALIHIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCIOJIh30BATh MOHATHWHBIN anmmapar OHOJIOTHH.

B nporecce ocBoeHUsT AUCITUTIIMHBL bruosiorus y o0y4aromuxcs JOKHBI (POPMUPOBATHCS OOIIIHE
kommnereHimu (OK) u npodeccronansusie komnereHuuu (I1K):

12



Koa n
HAHMEHOBaHHE
GopmMupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIIHHBI

Oo0mme

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PEIICHUS
3aga4
podeccHnoHATEHOM
JESATSILHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOT0 BOCIIMTAHMS:
- TOTOBHOCTb K TpPYyIy, OCO3HAHHE IIEHHOCTH MaCTepCTBa,
TPynoJItO0He;

- TOTOBHOCTb K aKTHBHOH JCSITEIBHOCTH TEXHOJOTHUYCCKOU M

COLIMAJILHOW HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

IJITAHUPOBaTh M CaMOCTOATENbHO  BBINOJIHATH  TaKyIO
JeSITeNIbHOCTD;
- MHTEepeC K pa3iuuHbiM cdepaM mnpodeccrnoHalIbHON

JeATEeIIbHOCTH,
OBnaneHue yHUBEpCAIbHBIMH Y4€OHBIMU MO3HABaTEIbHBIMU
JICHCTBHUSMMU:

a) 0a30BbIe JTIOTHYECKHE 1eiiCTBUS:

- CaMOCTOSITEIBHO  (POPMYJIHPOBATH H  aKTyaJIM3HPOBAThH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WK OCHOBAHUS IS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONpeneNnsTh LedH NeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU UX TOCTHXKEHUS;

- BBIABIIATH

3aKOHOMEPHOCTH ¥  IPOTHUBOPEYUS B

paccMaTprBACMBIX SABJICHUAX,

- BHOCUTH KOPpPEKTHUBEI B JCATCIBbHOCTD, OLICHUBATh
COOTBETCTBHC PE3YIBTATOB OEJIAM, OLICHUBATh PUCKHU
HOCJ]C,Z[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBAaTb KpCaTuBHOC MBIIIJICHUEC npu pemiCHUN

KHU3HCHHBIX Hp06J'IeM

- chopmupoBaTh 3HaHHS O MECTE€ M POJM OUOJIOTUU B

HayK, B
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, B

CUCTEME  €CTECTBEHHBIX (dbopmupoBaHUU

IMO3HAaHHWKU 3aKOHOB MPHUPOALI W PCUHICHUM KU3HCHHO

BaXXHBIX COIIMAJIBHO-3TUYCCKUX, 9KOHOMMHYCCKUX,

9KOJIOTUYECKHX TMPOOJIeM YeJIOBEYeCTBa, a TaKXkKe B
pelieHuu BOIIPOCOB palMOHAIBLHOTO
MIPUPOJIONIOIL30BaHMSA; B (HOPMUPOBAHMH 1IEHHOCTHOTO
OTHONICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAIE
POCCHUHCKHX M 3apyOeXHBIX Yy4Y€HBIX - OHOJIOTOB B
pazBuTHe OWONOTHH; (YHKIMOHAIBHONH TIPaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS KU3HEHHBIX MPOOJIeM,

- yYMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:

OCHOBOTOJIAraronue  OUONOTUYECKUE  TEPMHHBI U
NOHSTUS (3KU3Hb, KJIETKa, TKaHb, OPTaH, OpraHu3M, BH/I,
O6uoneno3,  Ouocdepa;
KJIETOYHBIA ~ MMMYHHUTET,

MOTYJISIIIHS,
METa0O0IH3M,

KOCHCTEMA,
TrOMeOCTas3,
OuocuHTEe3  Ocika,

OHOIMOIMMEPBI,  JTUCKPETHOCTb,

caMOperyJisius, CaMOBOCIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, W3MEHUYHUBOCTh, HEPTrO3aBUCUMOCTb,
POCT U pa3BUTHE);

Omosorudeckrne Teopuu: kinerouHas teopus T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOTO

nmMmynurera I1. Opaux, N.1. MeunukoBa, XpoMOCOMHast
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0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BIIQJCTh HABBIKAMH  Y4E€OHO-HCCIICIOBATCIILCKOH U
MIPOCKTHOM ESITEIbHOCTH, HABBIKAMH pa3penieHus mpooem;

MIPUINHHO-CIICJICTBEHHBIE
aKTyaJIM3UpOBaTh 3a7ady, BBIABUTATh THUIIOTE3y €€ peIleHus,

HaxoauThb APTYMCHTBI JJIA JOoKa3aTeJIbCTBa

- BBISIBIISITh CBsI3U U
CBOMX
YTBEPXKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

- aHaJM3UpOBATh I[IOJIyYEHHBIE B XOJ€ pEIICHUS 3aJauyu
pe3ysbTaThl, KPUTUYECKH OLEHUBaThb HUX JOCTOBEPHOCTb,
[IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- yMeTh IIEPEHOCHUTb [IO3HABATEJIBHYIO U

MMPAKTUYICCKYHO obnactu KHN3HCOACATCIIbHOCTH,

3HaHUA B

- YMETb HHTETPHPOBATh 3HAHUS W3 Pa3HBIX IMPEAMETHBIX
obacTei;

- BBIIBHTaTh HOBBIC WJIEH, Mpeajaratb OpHUTHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCThL HX HCIOJB30BaHUS B II03HABATEILHOU M

COLIMAJIBHOM ITPAKTHUKE

Teopuss  HacienctseHHocth  T.  Moprana, 3akoH
3apoabiieBoro cxojacrsa K. bapa, aBosronnonHas Teopust
Y. JlapBuHa, CUHTETUYECKasi TEOPHs SBOIIOIUH, TEOPHUs
anTporioreHe3a Y. JlapsuHa; Teopus omoreorneHo3a B.H.
CykauéBa; yuenuss H.M. BasunoBa - o IleHrpax
MHOT0OOpa3usi ¥ MPOUCXOXKIACHHUS  KYJIbTYpPHBIX
pactenuii, A.H. CeBepuoBa - 0 MyTSIX W HalpaBJIEHUSIX
spoimonnn, B.W. Beprasckoro - o 6uocdepe;

3aKOHBI (€AMHOOOpAa3Usi MOTOMKOB IEPBOTO TOKOJICHUS,
pacileryieHsl IpU3HAKOB, HE3aBUCUMOIO HACJIEI0BaHUs
npusHakoB ['. Menzens, CLEMJIEHHOTO HacieI0BaHUsS
IPU3HAKOB M HapylIeHus cueruienust reHoB T. Moprana;
TOMOJIOTHYECKUX pSI0B B HACJIEJICTBEHHOU
H.N. Basunogsa, T€HETUYECKOIO

paBHoBecust [x. Xapau u B. BaitnOGepra; 3apoasIiieBoro

HN3MCHYNBOCTH

cxoactBa K. bopa, Ouorenernueckoro 3akoHa .
Iexkens, @. Mrosepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMITJIEMEHTapHOCTH);
npaBuia (MuHumMyma FO. Jlubuxa, dKOIOrHYECKOM
NUpaMU/IbI YKces, 6MoMacChl ¥ SHEPTUN);

runote3sl (koarepBaTHoil A.M. OmapuHa, NmepBHYHOIO
oynbona JIx. Xongpedina, wMukpocpep C. Poxkca,
pudosuma T. Yek);

- chopMHUpOBaTh yMEHHUS PACKpHIBATh COJIEPKAHHE
OCHOBOIOJIaraloux OHOJIOTHYEeCKUX TEOPUN U TUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOH,
SBOJIIOIIMOHHOM, TPOUCXOXKJIECHUS >KU3HM U YEJOBEKa;
BJIaJIeHUE CHCTEMON 3HaHMH 00 OCHOBHBIX MeETOJax

HAay4YHOT'O IMO3HAHU, HCIIOJIB3YCMbIX B OMOJIOTHYECKUX
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UCCIICIOBAaHHUSIX  JKUBBIX OOBEKTOB M  DKOCUCTEM
(omucanue, wu3MepeHUEe, MPOBEACHUE HAOIIOACHUN);
crnoco0amMH  BBISIBJICHHS M OICHKH aHTPOIOTEHHBIX
WU3MEHEHUH B TIPUPO/IE;

- chopmupoBaTh YMEHUS pacKpbIBaTh
OCHOBOIIOJIATAIONIMe  OWOJIOTMYECKHE  3aKOHBI U
3akoHomepnoctu (I. Mennens, T. Moprana, H.W.
BasuiioBa, O. I'ekkens, @. Mrosmepa, K. bapa), rpanuiis
WX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETh BBIJCISATH CYIIECTBEHHBIE IPU3HAKH:

CTPOCHHUSI BHPYCOB, KJICTOK IPOKAPHUOT U IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPI'aHU3MOB, BUJIOB,
OMOTreoIeH030B, IKOCUCTEM U Orochephr;

CTPOCHHUSI OpraHOB W CHCTEM OpPraHOB pPACTCHHIA,
KUBOTHBIX, YEJIOBEKA; IMPOIECCOB KU3IHEACATEILHOCTH,
MPOTEKAIOIINX B OpPraHU3Max pPACTEHHMH, JKUBOTHBIX H
YeJI0BEKa;

OMOJIOTHYECKUX MPOIIECCOB: oOMeHa BEILIECTB
(MeTabonu3M), UHPOPMALIMK W TIPEBPAIICHUS YHEPTHUH,
Opo’keHMsI, aBTOTPO(GHOIO0 U TeTepOoTPO(HOro THUIIOB
NUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, SMOpHOreHe3a, IMOCTIMOPHOHAIBHOTO
pa3BUTUS, DPA3MHOKEHUS, HWHIWBHIYaJTbHOTO PA3BUTHUS
opranuzMa (OHTOT€HE3a), B3aWMOJICHCTBHS TEHOB,
reTepo3uca;  JIMCTBUH  HWCKYCCTBEHHOTO  OTOOpa,
CTaOWIIM3HUPYIONIETO, JBIKYIIETO U pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa; AITONATPUIECKOTO "
CHUMITaTPUYECKOTO BUJI000pa30BaHus; BIUSTHUS
JOBUKYIIUNX CHJI DBOJIONUU Ha TEeHO(OH[ MOMYISINU;
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MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHus,
Yepe/OBaHMs HAMPABICHHUA SBOJIOIUH; KPYroBOpOTa
BEIIIECTB U MTOTOKA YHEPTUH B 3KOCHCTEMAX

- MpUOOPECTH OMNBIT NPHUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOrO IIO3HAHHS, HCIOJB3YEeMbIX B OHOJIOTHHU:
HAOJIIOJICHUST M OIMCAHUS JKUBBIX CHCTEM, MPOIIECCOB U
ﬁBHCHHfI; OpFaHI/I3aLII/II/I )41 HpOBCIICHI/IH 6HOJ’IOI‘H‘ICCKOI‘O
3KCHepI/IMCHTa, BBIABHUXXCHU A THUIIOTE3, BBISABIIATH
3aBUCUMOCTH Mem;[y I/ICCHGI[yeMI)IMI/I BCJIMYMNHaAMU,
OOBSICHATH TOJyYCHHBIE Pe3yJbTaThl U (OPMYIHPOBATH
BBIBOJIBI C MICTIOJIb30BAHUEM HayUYHBIX TIOHSATHH, TCOPHIA U
3aKOHOB;

- copMupOBaTH yMEHHUS BBIIEIATH CYIIECTBCHHBIC
NPU3HAKH BHPYCOB, KJIETOK NPOKAPUOT H IYKAPHUOT;
OJHOKJICTOYHBIX 1 MHOTI'OKJICTOYHBIX 0pFaHI/I3MOB, BUOB,
OMOTeOIIeHO30B U IKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BEIIeCTB W TPEBPAIICHHS JHEPTUU B KIIETKE,
(doTOCHHTE3a, TUIACTUYECKOTO W DHEPTETHYECKOTO
oOmeHa, XEMOCHHTE3A, MHTO3a, Meio3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS H Pa3MHOXKEHUS,
WHAMBUAYAILHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
OOprOBI 32 CyIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa,
BHUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OpPTaHU3MOB K
Cpegle O6I/ITaHI/I$[, BJIMSHHA KOMIIOHCHTOB 3J3KOCHUCTEM,
aHTpOHOl"eHHI)IX I/I3M€H€HI/II71 B JKOCHUCTECMaAX CBOCI\/'I
MECTHOCTH, KpYTrOBOpOTa BEHIECTB W TPEBpaIICHUC
sHeprum B 6uocdepe;

- chopMUpOBaTh yMEHUS TPUMEHATH TOTYYCHHBIE
3HaHUSA IS OOBSICHEHHsI OMOJIOTMYECKUX TPOIECCOB U
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SIBICHUHM, i1 TPUHATHS IPAKTUYECKUX pPELICHUM B
MOBCETHEBHON  JKM3HM  C  IIeNbI0  OOECIedYeHus
0€30IIaCHOCTM ~ CBOEro  3JI0pOBbsI M 37J0POBbS
OKpY’KaloIIKX JIoAeH, CcOONIoAEeHUs 3/10poBOro obpasa
KU3HU, HOPM TI'PAMOTHOIO IIOBEIEHUS B OKPY)KAIOIIEH
OPUPOAHON  cpede;  NOHUMaHWE  HEOOXOJUMOCTH
WCIOJIB30BAHUS JIOCTHKCHUNH COBPEMEHHOW OMOJIOTUU H

OMOTEXHOJIOT UM JUTS palrOHAIBHOTO
IIPUPOIOIIOIB30BAHMS; yMeHue HCIIOJIb30BaTh
COOTBETCTBYIOIIINE apryMEHTHI, OHMOJIOTUYECKYIO

TEPMHHOJIOTHIO W CHUMBOJIMUKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIII;
B3aMMOCBSI3M OPTaHU3MOB U Cpe/bl OOUTaHUs; eIUHCTBA
YeNOBEYECKMX pac; HEOoOXOIUMOCTH 3J0pOBOTO oOpasa
KU3HHU, COXPAHEHHS Pa3HOOOpa3usi BUIIOB U IKOCHUCTEM,
KaKk  YCJOBHSl  COCYIIECTBOBaHHS  TMPUPOIBI U
YeJI0BEYECTBA;

- chOpMHPOBATH YMEHHUS peliaTh OMOJIOTHYECKUE 3a/1a4H,
COCTABJISITh TEHOTUITMYECKUE CXEMbl CKPEIIUBAHUS IS
pa3HbIX TUIIOB HACIENOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBbl TMEPEHOCAa BEIIECTB M HHEPIUHU B
9KOCUCTEeMax (ILIeT MUTAaHUS, TUIIEBbIE CETH), BBIABIATH
MPUYUHHO-CIIEACTBEHHBIE CBSI3M MEX]Y HCCIEIyeMbIMHU
OMOJIOTHYECKUMHU 00bEKTaMH, IPOILIECCAMHU U SIBJICHUSIMH;
JIeaTh BBIBOJBI M TTPOTHO3bI HA OCHOBAHUH TIOJYUYCHHBIX
PE3yJIbTaTOB;

- chopMHpOBaTH yMEHUS KPUTHYECKH OIICHUBATh
nH(pOopMaIIHIO OMOJIOTUYECKOTO coJiepKaHusl,
BKJIIOYAIOILIYI0 TICEBJIOHAYYHBIE 3HAHMUS M3 Pa3IUUYHBIX
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HCTOYHUKOB (CpefcTBa MAacCOBO MH(OpMAIINK, HAYYHO-
MOMYJISIPHBIE MAaTEPUAJIbl); HHTEPIPETUPOBATH ITHUECKUE
aCMeKThl COBPEMEHHBIX UCCIIEJJOBaHUI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTHH; PACCMAaTPUBATh II100aIbHbIE
JKOJIOTHYECKUE po0IeMBI COBPEMEHHOCTH,
(¢bopMUpOBaTh MO OTHOHIEHMIO K HHUM COOCTBEHHYIO
MO3UIMI0, YMEHHUE OIICHWBATh JOTHYECKHE AaCICKTHI
COBPEMEHHBIX HCCIICIOBAaHUHN B 00JacTH OMOTEXHOJOTHUHU
u TCHETUYCCKUX TEXHOJIOTHIA (KIIOHUpOBaHUE,
HCKYCCTBEHHOE OIUIOZIOTBOPEHUE, HarpaBJIEHHOE
U3MEHEHHE TEeHOMa M  CO3JaHhe  TPaHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMEHHS CO3[aBaTh COOCTBEHHBIC
NUCbMEHHBIE U  YCTHBIE COOOINEHHS HAa OCHOBE
OMOJIOTHYECKOM uHpOpMAITUU u3 HECKOJIbKIX
WCTOYHUKOB, TPAMOTHO WCIIOB30BaTh ITOHSATHIHHBIN
anmapat OUOJIOTHH;

- yMETh BBIABUTATH THIIOTE3bI, TMPOBEPATH  HX
IKCIIEPUMEHTAILHBIMEA CPEJICTBAMH, (POPMYITHPYS IIEIh
UCCIICJIOBAHMSI, AaHATTU3UPOBATH MOJTYYEHHBIE PE3YyIbTaThl
U JIeTIaTh BBIBOJIBL;

- NpPUHUMATh Y4YacTUe B HAYYHO-HCCIIEI0BATEIbCKOU
pabore ToO OWONOTHMH, OKOJIOTMM U  MEIUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB H
MyOJIMYHO TIPEICTaBIATh IMOJIYUCHHBIC pEe3yIbTaThl Ha
YUEHUYIECKUX KOH(DEPEHITUAX Pa3HOTO YPOBHS;

OK 02. Ucmionb30Bath
COBpEMEHHBIE
CpeICTBa MOUCKA,

B o6nacTy IeHHOCTH Hay4YHOTO MO3HAHUS:
- cOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH M OOIIECTBEHHOM

- C(I)OpMHpOBaTL YMCHUSI  KPUTUYCCKH  OLICHUBATDH
I/IH(I)OpMaI_II/IIO OMOJIOTUYECKOTO COACpIKaHu4,
BKIIIOYAOMIYIO TICCBAOHAYYHBIC 3HAHUA U3 PaA3JIMYHBIX
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aHaIn3a u
HUHTEPIPETAINH
nHpopManuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTbEHOMI
JeSTSILHOCTH

IIPAaKTUKH, OCHOBAHHOI'O Ha JArUajiore

KYJIbTYP,

CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOW KYJIBTYPbI
KaK Cpe/ICTBa B3aMMOJEUCTBUS MEXIy JIIOJAbMH U IO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAy4YHOH [eATElIbHOCTH, T'OTOBHOCTb
OCYILIECTBIISATh POSKTHYIO u

ACATCIIbBHOCTD HHAWBUAYAJIBbHO U B I'PYIIIIC,

HCCIICO0BATCIIbCKYHO

OBynaneHne yHUBEPCAILHBIMH YYCOHBIMU TO3HABATCIbLHBIMH
EUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIa/ITh HaBBIKAMH MOJy4eHUsI UHPOPMAIMH U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEbHO OCYIIECTBISTH IIOHUCK,
aHaJIN3, CUCTEMATH3AIMI0 W WHTEPIPETAINI0 HHPOPMAIIH
Pa3IMYHBIX BUJOB B (DOPM MPEICTaBICHMS;

- Cco3JaBaTh TEKCTHI B pa3UYHBIX (opmaTax ¢ yd4eTom
Ha3HaYeHUs WH(pOpMAMKM W TEJICBOW ayTUTOPUH, BBIOHpAs
ONTUMATBHYIO (DOPMY TIPEJICTABICHUS U BU3YaTH3AIIHH;

- OILIGHHUBATh JIOCTOBEPHOCTH, JTETUTUMHOCTH MH(OpPMAIINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIBHO-3THUECKUM HOpMaM;

- HCIOJIb30BaTh CpencTBa MH(OPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTUI B PEIICHHMH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX |

cOoOIroIeHNEM

OpTraHHU3allMOHHBIX 3aaa4 C

TpeOoBaHUit PTrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THTUEHBI, pecypcocOepeKeHHs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

- BJIaJIeTh HAaBbIKAMU PACIO3HABAHUS M 3alIUTHl HHPOPMALIUH,

MH(POPMAIIMOHHOH 0€301MacHOCTH JTUYHOCTH

HCTOYHUKOB (CpefcTBa MaccOBOW MH(pOpMamuu, HAydIHO-
MONYJIIPHbIE MAaTE€pPUaibl); MHTEPIPETUPOBATH ITHUECKUE
aCMeKThl COBPEMEHHBIX UCCIIEJJOBaHUI B OHOJIOTHUH,
MeJHIIMHE, OMOTEXHOJIOTHUH;

- MHTEPIPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEJIOBAaHUI B OMOJIOTUU, MEAULIMHE, OMOTEXHOIOTHH;
paccMaTrpuBaTh TNIOOANBHBIE KOJOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM

CO6CTBCHH}’IO MMO3MIHUIK0, YMCHHEC OLCHHMBATL 3THYCCKUC

aCTieKThl COBPEMEHHBIX HCCIEIOBaHMA B  00JacTu
OMOTEXHOJIOTHH u F€HETUYECKUX TEXHOJIOTUI
(KIOHUpOBaHUE,  HMCKYCCTBEHHOE  OIUIOJIOTBOpPEHUE,
HallpaBJI€HHOE  WM3MEHEHHE T€HOMa U  CO3JaHue
TPAHCTEHHBIX OPTaHU3MOB);

- chopMHUpOBaTh yMEHHUS CO3[aBaThb COOCTBEHHBIC
MUCbMEHHBIE M  YCTHBIE COOOIIEHHMS] Ha OCHOBE
OuoJI0rn4YecKon uHbopMauu u3 HECKOJIbKIX
WCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh TOHATUUHBIN

anmapar OUoJIoTUr
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OK 04. DddexTrBHO

B3aWMOJIEVICTBOBATh U

paboTtath B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATCIBHOCTH U
CaMOOIpPECACICHUTIO,
-OBJIaJICHHUC yqe6HO'HCCHeﬂOBaT€HBCKOﬁ,

HpOGKTHOﬁ 1 COIMaIbHOMN JACATCIIBHOCTH,

HaBbIKaMH

OsBianenue
JeHCTBUSIMU:
0) coBMecTHAasl eATeJIbHOCTD.

YHUBEPCAJIBbHBIMHA KOMMYHHUKATUBHBIMU

- NOHMMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW U
UHIUBUAYAIBHON paboThI;
e COBMECTHOM

H KOOPAWMHHPOBATH

- IMpUHHUMATh JACATCIIBHOCTH,

OpraHu30BbIBATH JCUCTBUSI IO €€
JIOCTUKEHUIO: COCTABJIATH IUIAH JACHCTBUM, pacpeaessITh POJIU
C yY4eTOM MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

-  KOOpPJIWHUPOBATh MW BBINOJHATH pPAbOTy B YCIOBHUAX
peanbHOro, BUPTYaJILHOTO u KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYHICCTBJIATH MNO3UTHBHOC CTPATCTUYCCKOC ITOBCACHHUEC B

pa3J'[I/I‘-IHBIX CI/ITyaIII/ISIX, Hp OSIBJISITH TB Op‘IGCTBO 158
BooOpakeHue, ObITh MHUITUATUBHBIM

OsBJaagenue YHUBEPCAJIbHBIMHA peryasiTHBHbBIMM
JeCTBUSAMM:

I') IPUHATHE ce0s M APYTUX JIO/Ieii:

- NPUHUMAaTb MOTHBBI M apryMEHTHl JAPYIMX JIIOJEH IpHU
aHaJIN3€e Pe3yJIbTATOB AEATEILHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYTHUX JIIOJeN Ha OIIHOKH;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C MO3UIUU APYTOro
YeJI0BeKa

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
MACbMEHHBIE W  YCTHBICE COOOIICHHWSI Ha OCHOBE
OHOJI0rH4YecKOn uHbopMaIuu u3 HECKOJIBKMX
WUCTOYHHMKOB, TIPAaMOTHO MCIOJIb30BaTh IOHATUHHBIN
anmnapat OHOJIOrHy;

- YMeTb BBIJIBUIaTh THUIIOTE3bl, MPOBEPATH  HUX

IKCIIEPUMEHTAILHBIMHA CPEJCTBAMU, (POPMYTHpPYS IEb
WCCJICJIOBAHMSI, AaHAJTM3UPOBAThH IMOJYYCHHBIE PE3yIIbTaThl
U [I€JIaTh BBIBOMBI;

- MPUHUMATh YYacTHE B HAYYHO-HCCIICIOBATEIIbCKOU
pabore 1O OWOJOTHMH, DOKOJOTHUH |
NPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB U
NyOJIMYHO TPEACTABISITh IOJYYCHHBIC PE3yJIbTaThl Ha

YYCHUYCCKUX KOH(I)CpCHI_II/IFIX pa3HOT o YPOBHHA

MeIULIMHE,
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OK 07.
CopaelicTBOBaTh
COXpaHEHUIO

OKPY KaloIeH Cpebl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
TIPUHITAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIENCTBOBATH B
YpEe3BBIYAHBIX
CUTYaIUsIX

B o6s1acTH 3K0/10rM4YECKOr0 BOCIIMTAHHUSA:

- ¢(hOpMUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYpbI, TOHUMaHUE
BJIMSIHUS COLIMATIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON U COLUAIBHON Cpenbl, OCO3HAaHUE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IUIAHUPOBAHHUE U OCYIIECTBJICHHUE JCHCTBUN B OKpYKaroLIeH
cpele Ha OCHOBE 3HaHUSA LEIed YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUECTBA;

aKTUBHOE JIeHCTBHI,
OKpY>Kalollen cpere;

- YMEHHE MPOTHO3HPOBATh HEOIArOMPHUATHBIE IKOIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEHCTBUN, MPEAOTBPAILATh

HCIIPUATHEC MMPUHOCAIINX BpEa

UX;

- pacuiupeHuc OIIBITa JACATCIIbHOCTH 9KOJIOTUUECKOM
HAITpaBJICHHOCTU;
- OBJIaICHUEC HaBBIKaMU y‘~I€6HO'I/ICCHCI[OBaT€HI>CKOI\/JI,

IIPOEKTHOM ¥ COLMATILHOM NEATEIBHOCTH

- BIAACTh CHUCTEMOW 3HAHMH OO0 OCHOBHBIX METOAAX
Hay4yHOTO TIO3HAHMS, WCIOIB3YeMbIX B OHOJIOTHYECKHX
UCCJIEJIOBAHMSIX 00BEKTOB U
(ommcanwme, MPOBEICHHE HAOJIIOICHHN ),

crmoco0aMy  BBIABICHHS U OLCHKK AHTPOIIOI'CHHBIX

KHNBBIX 3KOCHCTEM

HU3MCPCHUC,

U3MEHEHUH B IIPUPOJE;

- YMEThb BBIABIATH OTJIMYUTENBHBIE NPU3HAKU IKUBBIX
CUCTEM, B TOM YHUCJIE€ I'pUOOB, PACTEHUH, KUBOTHBIX U
YeJI0BEKa; MPUCIIOCOOIEHHOCTh BUIOB K Cpeie OOUTaHus,
a0MOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB KOCHUCTEM,

B3aUMOCBSI3CH OpPraHUu3MOB B cooOriecTBax,
AHTPOIIOTEHHBIX M3MEHEHHH B HSKOCHCTEMax CBOCH
MECTHOCTH;

- yMeTh  BBIACHATH  CYIICCTBEHHBIC  NPU3HAKU
OMOJIOTHYECKUX HPOLIECCOB: oOMeHa BEILICCTB

(MeTabonu3M), UHPOPMALMK W TPEBPAIICHUS YHEPTHUH,
Opo’KeHHs, aBTOTPOPHOrO U TeTepPOTPOPHOro THUIIOB
nutanus, GOTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, ASMOpHOTeHe3a, MOCTAIMOPHUOHAIBLHOTO
pa3BUTHUS, PA3MHOXKEHHS, WHIUBUIAYATbHOTO PAa3BUTHUS
opranu3mMa (OHTOT€HE3a), B3aUMOJEUCTBUS TEHOB,
rereposuca;  JEHCTBUI  HMCKYCCTBEHHOro  0TOOpa,
CTaOUIU3UPYIOLIETO, JIBIDKYIIETO U Pa3phIBAIOIIETO
otbopa;

BHJ1000pa30BaHUS;

€CTCCTBECHHOI'O AJUIOIIaTPHUYCCKOTO u

CHUMITaTPUIECKOTO BITUSTHUS
JMBIDKYIIMX CHUJI DBOJIONMKA Ha TeHO(MOH TMOIMYJISIIHH;
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHus,
YepelOBaHMs HaANpaBiICHUN HBOJIIOLUU; KPYroBOpOTa

BCIICCTB U IMOTOKA SHCPIr'UU B 9KOCUCTEMAX
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IK 1.2.
Ocy1ecTBIATH
00paboTKy,
MOJArOTOBKY OBOUIEH,
rpuOOB, PHIOHI,
HEPBIOHOI'O BOAHOIO
CBIPBS, MsICa,
JIOMAaITHEH TITHIIBI,
YU, KPOJIUKa

HCIIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX ¥ OpraHU3allMOHHBIX 3a/1a4 C
coOroieHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€301MacHOCTH, TUTUEHBI, PeCypcoCcOepekeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE30MacCHOCTH;

YMETb BBIABIIATh OTIWYUTENIbHBIE IPU3HAKA JKHUBBIX
CHCTEM, B TOM YHCJI€ TPUOOB, pACTEHUH, )KUBOTHBIX
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COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOUM MPHUPOALI (HAOII0IeHUE, SIKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHeE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeToIbI TO3HAHUS )KUBOW MTPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPA3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHH OpPraHM3alWd >KUBOH
PUPOJIBI».

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKMH  COCTaB  KJIETKH. XUMHYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl MU MUHEPAIBHBIX BellecTB B KieTke. [lopnepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIN OENKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Buramunbl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUU
YIJI€BOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.
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[Mutomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpoumcxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3ykapuOoTHUYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMBOTHBIX M OaKTEpHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «l3yueHMe CTpOEHHs KIETOK pPACTEHHH, >XMBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboausma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl (orocuHTeza. Peakuuum ¢doTtocuHTes3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHMHTE3a JUIi JKU3HU Ha
3emue.
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DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SIHEPTETUIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Ounocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie Qopmbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHHU, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BUpycaMU. Bupyc nMMyHoIeuIMTa 4eoBeKa

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nutaHus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbId 1wk Bupyca CIIMJla, ©akrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHBIM IMKJI KieTku. MHrepdaza m muto3. Ilpoueccsl,
npoTekaromue B uHTepdasze. Pemnmmkanus — peakuns marpuyHoro cunte3a JHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonornueckre OCHOBBI pa3MHOXKEHMSI U MHIUBUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JIeICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cragun Mmenosa. IIpomeccsl, npoucxoadmmue Ha craauax Mmeiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/10BBIE MKene3bl:
CEeMEHHUKU M sU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30ui,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMsS SHIEKIETOK U
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHE, TacTpyJIsius,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,

25



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 [IBETKOBOTO PAaCTEHMSI: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
Oaxtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiam poccuiickux u 3apyO0eHBIX YUEHBIX B pa3BUTHE
reHeTuku. MeTroabsl TEeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYIISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HAacJeAOBaHWs  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MIEPBOTO MokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemiuBaHWe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaclneqoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIHEIUIEGHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
'omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuauvonnsiii psa v BapuanonHast kpupas. Hopma peaknuu npusHaka. KonnuectBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnenctBenHnas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1moNIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTaluoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTaliii. MyTarenHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
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n3meHurBocty H. M. BaBunosa.

BHuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTbD.

I'eneruka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/bl T'€HETUKHU YEJIOBEKA:
reHealornyeckuii, OJIM3HELOBbIM, IMTONCHETUYECKUH, OMOXUMHYECKHUM, MOJEKYISIpPHO-
reHetuyeckuid. COBpEMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoiipio [II[P-ananusa. HacnencTBenHsie 3a0oiieBaHus
4eJOBEeKa: TeHHble OoJie3HH, OOJE3HHM C  HACJIEACTBEHHOW MpPEeIpacroiOkKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI F€HETHYECKHUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMLIMHCKONM TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmMoneicTBue amielibHbIX T€HOBY, «['eHeTnuecKkrne KapThl paCTEHUM, JKUBOTHBIX
U yelnoBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka H SKUBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dgakropay», «['eHeTHKa rpymnn KpoBu», «MyTalroHHas
WU3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, myranuu (Gopmbl KPeUILEB U OKPACKU Tena), repdapuit
«I"'opox moceBHOW».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MoaupuKanMOHHON U3MEHYUBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHanmu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOrooOpas3us KyIbTYpHBIX pacTeHui. L[eHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCcoBbli U MHAMBUAYAIbHBI OTOOPHI B CEIEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3kopoICcTBEHHOE CKpeIMBaHe — MHOPUIUHT.
Yucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. [ereposuc, wnm TUOpUIHAS —CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayrOpuawar. OtnanéHHas THOpuUau3amus U e€ yCIeXH.
N cKyCCTBEHHBIN MyTareHe3 W MOJYyYEeHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUMH PacTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs WHMKEHEpHUs. Talbl CO3JaHUs
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pexkomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wumkenepus. Kierodnbie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

Tabmuiel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3us KYyJIbTYPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuansamusn», «Paboter akamemmka M. @. HBanoBay, «l[lomumnonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIbTYPHBIX COPTOB
pacteHuit, repoapuii «CellbCKOX03SIHCTBEHHBIE PACTCHHUSI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHMKEHHUS CEJICKIIMHM PACTeHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

Tema 8. DBoJIIOLIMOHHAA 0MOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BinsHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcrBa 3Bomonuu. [laneoHTosornyecKkue: MOCIEN0BATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, NIepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIIop MaTepHUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyMs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYAUMEHTAapHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHH3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIIMe CHUJIBl  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH pPECypcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TIOJOKEHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTophl) BOJIOLNUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblif oTOOp — Hampapistomuil ¢daktop 3Bomonud. DopMbl eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Boonuu. [IpuMepsl npucrnocobnenuit
y opranuzMoB. ApomMop¢03bl U UINOAJANTALNH.

Bun wu BumooOpazoBanue. Kputepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MaxposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
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napasuienpHas. HeoOpaTuMOCTh 3BOMIOIHH.

[Ipoucxoxaenue oT HEeCIMEeUUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClIcyuaJIin3alimsi. AI[aHTI/IBHaSI pa,Z[I/IaLII/ISI.
JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cunsl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. apeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bi1000pa3zoBaHue», « IKOJIOTUIECKOE BUI000PA30BAHUE.

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mozenb anmuiukanus «llepekpéct xpoMocom», BIaXHBIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3Butue nArymku», Mukpomnpenapar «Jpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH Tella).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopunas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHm3Ma # ¢
OTHOCHUTEIILHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHHe U pa3BUTHeE )KU3HU HA 3emue.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rMmoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMHUs. XUMHUYecKas BOJIONUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble sTanel 6uonorunueckoit somoonuu. ['unoresa PHK-mupa.
®dopMupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o spam u nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepuoAbl: KeMOpPUICKHM, OpIOBUKCKUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUI, MEIOBOM.

KaliHo30iicKas 3pa U €€ Neprobl: AJIEOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIM.

XapakTepucTuka KiIuMaTa M TIeOJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHMYecKOro Mupa Kak OTpakeHUe 3BOJIOLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  YENIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe mpeacTaBleHH O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponorene3a. Cxo/ICcTBa M pa3iandMs 4eJIoBEeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxymme cunbl  (pakTopel) aHTpomorenesa. HacrnencTBeHHass W3MEHUHMBOCTh U
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ecTecTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPy/a, MBIIIJICHUE,
peub.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeanaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOMAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh paclpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOoUgHAs (eBpa3HiicKasi), HETpoO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[TopTpetsi: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHOM cUCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAaXOJ0K
NPEeIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JII0IN», «UelIoBeYeCKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIA U300paKeHUs] KAMEHHBIX OpyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTuueckast padota Ne 1. «3y4yeHne MCKOMAEMbIX OCTATKOB PACTEHHUH U )KHUBOTHBIX B
KOJUTEKIIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKU My3eil).

Tema 10. OpranusmMsl 1 OKpYyxKawuiasi cpeaa.

OKOJIOTMSl Kak Hayka. 3aJauyd M pas3enbl SKOJIOTMU. MeToAbpl HKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpensl  oOuTaHuMs ~ OpPraHWU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukarnus skomorumueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKHUE U aHTPOIOTEeHHbIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (akTOpoB. bronornveckre puTMbl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKHMX  B3aUMOJEUCTBUN:  KOHKYPEHIIUS,
XUITHUYECTBO, cCMMOMO03 U ero ¢gopmel. [lapazutusm, Koomeparus, MyTyaIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanusM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU mnonyasauud. OCHOBHBIE MOKa3aTenu MOMYJIALHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MHTpainusa. JuHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETYIISIH.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.
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Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 11. CooburecTBa ¥ 3K0JI0rHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstre 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYIEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTUYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. (CBoMcCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak rio0albHONH IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPOIIOreHHbIe H3MeHeHHs B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTUH M OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKOCcHCTeEMa IIMPOKOJIIMCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOrO Jjeca», «bHoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisomas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHukoBelii 3¢ dexT», «PakTopsl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuynsie OMOIICHO3BD», repoapmii
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«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHos», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U IKUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
deaepannn, U300paKEHUST OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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CONO OIS~ WN B

11.
12.

13.

14.
15.

16.
17.

18.

19.
20.

21.

22.

23.

Tembl pedepaToB (10KI1210B), HHAMBUAYAJIbHBIX IPOEKTOB

. Knnerounas teopust crpoenust opranu3moB. VicTopusi U COBpeMEHHOE COCTOSTHUE.

. HacniencTBenHast uHdopmans u repeiada ee U3 MOKOJICHUS B TIOKOJICHHE.

. JlpamaTryeckue CTpaHUIIbl B HCTOPUU PA3BUTHUS T€HETUKHU.

. Ycrnexu COBpeMEHHOM I'eHETUKH B MEIUIIMHE U 3IpaBOOXPAHEHUH.

. Uctopust pa3BuTHs 3BOMOIMOHHBIX uaei 10 Y./ [apBuHa.

. Cucrema npupoas» K.JIunHes u ee 3HaYeHUE AJIs1 pa3BUTHUSI OMOJIOTHU.

. CoBpeMeHHbIE MPEACTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUH.

. CoBpeMeHHbBIE TPEJICTABJICHHUS O 3apOXKJICHUM XU3HH. PaccMoTpeHue M OlLieHKa pas-

JIMYHBIX THIIOTE3 IIPOUCXOKIACHUA

. CoBpeMeHHBII1 dTan pa3BUTHA YenoBedecTBa. Uenoseueckue pacbl. ONacHOCTb pacu3Ma.
10.

BozneicTBue yenoBeka Ha NMPUPOAY Ha Pa3IMYHBIX dTalax pPa3sBUTHS YEJIOBEYECKOIO
o01iecTBa.

Bnusinue okpyskarolei cpeibl ¥ €€ 3arpsi3HEeHUs Ha pa3BUTHE OPraHU3MOB.

BnusHue xypenus, ynotpeOJIeHUs ajlKorojs W HapKOTUKOB POIHUTEISIMH Ha 3MOpHO-
HaJIbHOE Pa3BUTHE PEOCHKA.

Buramunbl, ¢epMeHTH, TOPMOHBI M MX pOJIb B opraHu3me. Hapymenws mpu ux He-
JIOCTaTKe U U30bITKE.

[Tpu4rHBI ¥ TPAHUIIBI YCTOHYMBOCTH OMOC(hEpHl K BO3ACHCTBHIO IEATEIBHOCTH JIFOCH.
buoneno3pl (3KOCHCTEMBI) pPa3HOTO YPOBHS M HUX CONOJAYMHEHHOCTh B IJI0OAIbHOM
sKocucreMe — Guocdepe.

BunoBoe u skonoruueckoe pasHooOpazue OMOIEHO03a KaK OCHOBA €r0 YCTOHYMBOCTH.
[ToBbIIeHNE TPOAYKTHBHOCTH (DOTOCHHTE32 B HCKYCCTBEHHBIX JKOJOTMYECKHX CH-
cTemax.

Paznuunble sKoJOrMYEcKHe MUpPaMUAbl U COOTHOIIEHHS OPTraHM3MOB Ha KaXJI0M X
CTYIIECHHU.

[TyTy noBeILIEHUS] OMOJIOTUYECKOM MPOTYKTUBHOCTH B HCKYCCTBEHHBIX KOCHCTEMAX.
Ponp mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX AKOJOTMUECKUX OpraHM3aluil B COBpeE-
MEHHBIX Pa3BUTHIX CTPaHAX.

PanyonanpHO€E MCTIOJIB30BaHUE M OXpaHa HEBO30OHOBISEMBIX MPUPOIHBIX PECYPCOB (Ha
KOHKPETHBIX PUMEPAX ).

OmnacHocTh T1I00ANbHBIX HapymieHMH B Ouocgepe. O30HOBBIE «IBIPBI», KHCIOTHBIE
JOKIM, CMOTH U UX MIPEOTBpALCHHE.

DKOJIOTMYecKHe KPU3KChl U IKoJIornyeckue karactpodsl. IlpemorBpamienue ux BO3-
HUKHOBEHUSI.
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TEMATHYECKOE INTAHUPOBAHHUE

HaumenoBanue pa3nenoB u Tem Maxkcum. Kon-Bo obs3arensHoi
yaeOHas ayTUTOPHOU y%?ﬂon
HATPY3KH IIpH 09HOH Gopme
Harpyska
00yUYeHMsI, 9achl
CTyACHTA Bcero B T.4. IPaKT. ¥
(dac) CEeMMHApPCKHe
3aHATHUSA
buonorus kak Hayka 2 2 0
JKuBbIe CHCTEMBI M IX OpraHu3aIus 2 2 1
XUMHUYECKUH COCTAB U CTPOCHUE KIIETKU 8 8 2
JKusHenesrenbHOCTb KIIETKHA 8 8 1
Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTraHU3MOB 6 6 1
HacencTBeHHOCTh M M3MEHYHBOCTH OPTAHU3MOB 8 8 3
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 4 4 1
DBOIIOIHNOHHASA OMOJIOTHS 9 9 2
Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 3emiie 9 9 1
Opranu3Mbl 1 OKpyKarolas cpeia 5 5 3
Coo0111ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 9 7
JuddeperunpoBanHbIii 3a4eT 2 2
HUTOI'O 72 12 22
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ITOYPOYHOE IIVIAHUPOBAHUE

Ne HaunmenoBanue pas3zaeinos u teM Kon-Bo XapaKTepuCTUKa OCHOBHBIX BUIOB JICATEIIEHOCTH 00Y4aIOIINXCS
ypoka 06H3aTeHLH(?II>'I
ayIUTOPHOU
y4eOHOIl Harpy3Ku
npu 04HOH popme
00y4eHus1, 4achl
Bcero B T.4.
NIPaKT. U
CCMHHAp
CKHEC
3aHATUA
Tema 1 «buoJiorusi kKak HayKa» 2
1 PackpeiBaTh  cozmep:kaHME€ TEPMUHOB M IIOHATHUH: HAay4dHOE
MHpPOBO33PEHHE, HAydyHass KapTHHA MUpPa, HAy4YHBIA METOJI, TUIIOTE3A,
TEOpHsl, METOJIbl MCCIEOBaHUsA. XapaKTepH30BaTh OHOJOTHIO Kak
buonornus B cucreme Hayk HayKy, €€ MECTO MU pOJIb CPEeIH JAPYIHMX €CTECTBEHHBIX HayK.
[lepeuncasary paszzensl OHOJIOTMH B COOTBETCTBHE C OOBEKTaMHU
n3ydyeHus. Ha3piBaTh BakHeWIIne oTpaciv OMOJIOTMUYECKUX 3HAHUU U
3ajauu, crosuye nepeq ouonoruei XXI B
2 PackpsiBaTh conep:kaHue TEPMHUHOB W TOHSATHI: HAy4YHBId METON,
METOABl ~ UCCIIENOBaHMsA. XapaKTepU30BaTb OCHOBHBIE  METOJBI
Mertoas! MO3HAHMS )KUBOU IPUPOJIBI. MO3HAHUS >KUBOW MIPUPOJBI: HAOJNIO/IEHUE, SKCIIEPUMEHT, OMHCAHME,
U3MEpeHue, KiIacCUpUKaMsi, MOJAEIMPOBAHUE, CTATHCTUYECKas
00paboTKa JaHHBIX
Tema 2 «7KuBble cuCTeMbI U UX 5 1
HU3YYEeHHUEe»
3 buonornueckue cucTeMsl, IPOLECCH U PackpeiBaTh copepxkaHue TEPMHHOB M IOHATHH: CHCTEMA,
UX U3y4EHHUE 1 Ouosornyeckas  CHUCTeMa,  JJIEMEHThl  CHCTEMBI,  CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM, OOMEH  BEIECTB,
Pa3MHOKEHHE, POCT, Pa3BUTHE, HACJIECICTBEHHOCTb, W3MEHUYUBOCTb,
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pa3apaKUMOCTh, DHEPro3aBUCHUMOCTb, YPOBHH OpraHM3alUHM >KU3HU
(Ouocuctem). XapakTepru3oBaTh MPUHIUIIEI OPraHU3ALUN OMOCHCTEM:
OTKPBITOCTS, BBICOKAs YIOPSAOYEHHOCTD, caMOperyJsLus,
HepapXUYHOCThb. llepednciATs yHUBEpPCaJIbHBIE CBOMCTBA KHUBOIO:
€IMHCTBO XMMMYECKOIO COCTaBa, pa3lpakKUMOCTb, JBHXKCHUE,
roMeocTa3, pPOCT U pa3BUTUE, HACIEICTBEHHOCTb, W3MEHUYUBOCTb,
9BOJIIOLUS (IPUCHIOCOOTIEHNE K U3MEHSIFOIMMCSI YCIOBUSM).

[TpakTnueckast padorta Ne 1
«Mcronp3oBaHKe pa3IuIHbIX METOI0B
P U3YICHUH OMOJIOTHICCKUX
00BEKTOBY

[IpuBoauTh mpuMepbl OMOCUCTEM PA3HOIO YpPOBHS OpraHU3aluu U
CpaBHUBATh TMPOSBICHUS CBOWCTB JKMBOTO HA pa3HBIX YPOBHSIX.
XapakTepu3oBaTh ~ OCHOBHBIC  TIPOIECCHI,  IMPOTEKAOIIHE B
OuocucremMax: OOMEH BEIIECTB W  IPEBPALICHUE  DSHEPIHH,
CaMOBOCHIIPOU3BEICHUE, camoperyisanus, pa3Butue. CoOmonaTh
npaBuiIa OEPEIKHOTO OTHOIICHHMSI K JKUBOW TIPUPOJIC

Tema 3 « XUMHYECKHA COCTAB U
CTPOCHHUE KJIETKH »

XUMHYeCcKHUl cocTaB KiIeTKH. Boga u
MHHEPAIBHBIE COJIA

PaCKpI)IBaTI) COACPIKAaHUC TCPMHUHOB U TOHSITHM: 3JICM€HTI>I'6I/IOFCHBI,
MAaKpO3JIEMCHTHI, MUKPO3JICMCHTBI; MUHCPAJIBHBIC BCIICCTBA,
MOJICKYJIa BOAbBI KaK IWUII0JIb, BOOOPOJHBLIC CBS3H, FPI)IpO(i)I/IJII)Hble u
l"I/II[pO(I)O6HLIe BCIIICCTBA. Z[OKBBBIB&TB CANHCTBO 3JICMCHTHOI'O COCTaBa
KakK OJHO H3 CBOMCTB JKHBOTO. PaCHpeHGHﬂTB XUMHUYCCKHE DJICMCHTHI
I10 TpyIlIiaM B 3aBUCUMOCTU OT KOJIMYCCTBCHHOI'O IMPEACTABUTCIBCTBA
B OpraHu3Me; XapakTCpu3oBaTb PpPoOJib OTACIbBHBIX 3JICMCHTOB.
BrisBaaTe CBA3b MCKOAY COCTaBOM, CTPOCHUCM MOJICKYJIbL
XUMHUYCCKOIro COCAMHCHUA U €TI0 q)YHKHI/ISIMI/I B KJICTKEC

Bbenku. CoctaB u cTpoeHne 6eIKoB

PackpbIBaTh cofiep)kaHue TEPMHUHOB U MOHATHI: OEJIKHU, TOJIUMEPBI,
MOHOMEpBI, aMHUHOKHCJIOTBI, TENTHIHAs  CBS3b, IOJWMIENTH]I,
JeHaTypanus. XapaKTepu30BaTh OENKM Kak Kijace OpraHMYecKHX
COEMHEHMH; KIACCU(PUIMPOBATh UX IO CTPOCHHUIO (TJIOOYISpHBIE U
¢GubpmsipHbIe O€NKH), NEPeUnucIiATh U XapaKTepU30BaTh (YHKLUUHU
OeNKoB

DepMeHThI — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas pabora

PackpbiBaThb ~ coJiepKaHME€ TEPMHHOB U  TOHATHUIl:()epMEHTHI,
aKTUBHBII HEHTp, cyOcTpaTHas ceuPUIHOCTh, KOPEPMEHTHI, OEIKHU-
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No 1 «M3y4yeHue kaTaauTUYECKOM
AKTUBHOCTH (pepMEHTOB (Ha TpUMepe
aMUJIa3bl WM KaTajaasbl)»

aKTHBATOPHI M OCJIKU-MHIMOMTOPHI. YKAa3bIBaTh OTIMYHMA (DEPMEHTOB
OT HEOPraHWYECKHX KaTaau3aTopoB. OOBSACHATH posib (GEPMEHTOB B
(YHKIIMOHMPOBAaHMM JKUBBIX CHUCTEM, B IPOMBIIUICHHOCTH, B
MEIUIMHE, B TOBCEAHEBHOM KU3HH YeJIOBEKa

Yrnesonsl. JInnuasl

PackpeiBaTh  comep:kaHME TEPMHHOB M MOHSTHIL:yIJIEBOJBI,
MOHOCaxapubl, JIUcCaxapuibl, IOJMCaXapubl, TIIOK03a, pubo3a,
nezokcupubo3a,  caxapos3a,  JIaKTO3a,  MajbTO3a,  LIEJUII0JIO3a
(knmeTyarka), Kpaxmall, TJIMKOTEH; JIMIUIbI, TPUTIALEPUILI (KUPHI,
macna), Qochomunuasl, cTepouabl. XapaKTepu3oBaTh YIIEBOBDI,
JHMMAIBl KaK KJIACCOpPTaHUYeCKuX coeauHeHuil. Kiaccudumumposartb
YIJ€BO/IbI ¥ JIUIHIBI IO CTPOCHUIO; MePEUHUCIATh (DYHKIIUU YTIEBOIOB
u sunuaoB.  (CxemaTuyecku U300paxaTrb CTPOCHHUE  MOJIEKYI
YIJI€BOJIOB, JIUTIHJIOB

Hyxnennoseie kucnotsl. ATO

PackpebiBathb coJiep)KaHue TEPMHUHOB u
MOHSITUINA: 1€30KCUPHUOOHYKIIEHHOBAS KHCJIOTa (JIHK),
pubonyknenHoBas kucinora (PHK), Hykneotun, nmonuHykieoTuaHas
nenb (MOJIMHYKJIEOTH[), KOMILIEeMEeHTapHocTh, (yHkiun JIHK
(xpaHeHue W mepefada HacleACTBEHHOM HHQopmarun); Buasl PHK
(uH(opmarmoHHas, TpaHCIIOPTHas, pubocomanpHasi);
ageHo3uHTpudochar (ATD), MaKpO3pruyeckas CBSI3b.
XapakTepu3upoBaTh HYKJIEMHOBBIE KHCIOTBI KaK XHMHUYECKHE
COEIMHEHUS! U HOCUTENIM HAcieACTBEHHON uHpopMmanuu. OTmeuaTh
0COOCHHOCTH CTpOeHUS MoJieKys HykienHoBbIX kucioT (JJHK, PHK) u
AT®. Cxematnuecku M300paXkaTh CTPOCHHE HYKJICOTHIOB, MOJIEKYI
HYKJIEMHOBBIX Kucaot, AT®

10

HcTopust 1 METOABI N3yUEHUS KIIETKH.
Kiterounas reopus

PackpeiBath conepkanve TEPMUHOB Y NOHSATH: KJIETKA, IUTOJIOTHS;
pacKpbIBaTh  COJEPKAHHME  IIOJOKEHUH  KIETOYHOW  TEOPHH.
Ilepeuncnars W XapakTepu30BaTh OCHOBHBIE METOJbl HW3yYECHUS
KJIeTKU: (IPUTOTOBJICHHUE CPE30B, OKPAIIMBAHUE, MUKPOCKOIIUPOBAHHE,
eHTpUu(yrupoBaHne, KyJIbTUBUPOBAHNUE KJIIETOK U TKAHEH )

11

Knerka kak OCJIOCTHAaA X XKHMBasi CUCTEMA

PackpeiBaTh ~ coxepkaHME€ ~ TEPMUHOB U TOHATUH:KIETKU
(dykapuoTuyeckasi, MpOKapuOTHUYECKas),Iula3MaTuyeckas memOpaHa
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(masmanemMma), TJIMKOKAJIUKC, TPaHCIOPT BeEIIeCcTB (TAaCCHBHBIM,
aKTUBHBIN), HHAOIMTO3 ((harommuro3, MHHOIUTO3), OK30ILHUTO3,
KJIETOYHAas  CTeHKa, Hykieowa. CpaBHUBAaTH MEXAy Cco0Oi
JYKapUOTHYECKHUE U TPOKAPHOTUIECCKHIE KICTKH; OTMEYATh CXOJICTBO U
pas3auuMs B CTPOCHUU KIIETOK OaKTepHil, JKUBOTHBIX, PACTCHHU W
rpuboB

12

CtpoeHue 3yKapuoTUYECKOM KIIETKH.

JlabGopaTtopHnas padota Ne 2
«M3y4eHue cTpoeHHsI KIETOK
pacTeHui, KUBOTHBIX, TPUOOB 1
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEIaparax u ux
OIHUCAHUE»

PackpbiBaTh cozmep)kaHHME TEPMUHOB M  HOHATHI:IMTOIIIA3Ma,
opraHoufbl, sHAorazmaruueckascers (OIIC), anmapat ['oabmxw,
JU30COMBI, BaKyoOJlb, MHUTOXOHJAPHM, IUIACTHABI  (XJIOPOIUIACTHI,
XpOMOIUTACTBI,  JICHKOIJIACThI),  pUOOCOMBI,  MHKPOTPYOOUKH,
KJIETOYHBIA LEHTp (LEHTPOCOMA), PECHUYKHU, JKI'YTHKH, BKIIIOUCHMS,
S7Ipo, siepHas 000J0YKa, KapuoIUIa3Ma, XPOMAaTHH, SPBILIKO,
XpoMocoMbl. ONHCHIBaTh CTPOEHUE DYKAPUOTHUECKOM KIETKH I10
U300paXeHUsIM W HA  MHUKpOIpenaparax; KiIacCUQHUIUPOBATh
OpraHoMJbl B 3aBUCUMOCTH OT OCOOCHHOCTEH UX CTPOCHHUsA
(omHoMeMOpaHHBIE, JBYMEMOpaHHBIE, HEMEMOpaHHbBIC); OIMHUCHIBATH
(YHKINN KaXI0ro OpraHou/1a B KJeTKe. XapaKTepru30BaTh KIETOYHOE
SIPO KaKk MECTO XpaHEHHMs, mepefaud (yIBOEHHE XPOMOCOM) U
peanu3anuu (TPAHCKPHUIILUS) HACJIEACTBEHHOW MH(pOpPMAlUU KIETKH.
[lepeuncnsaTb ¥ ONUCHIBATH KOMIIOHEHTHI fApa M UX (YHKIUY;
Cxematu4yHO u300paxaTh CTPOCHHE pPACTUTENBHOW U KUBOTHOM
KJeTKU. OOBIACHATh OMOJOTHYECKOE 3HaUCHHE TPAHCIOPTa BELECTB B
KJIETKE

Tema 4 « ’KKuzneaeareJbHOCThH
KJIETKHN»

13

OO0OMeH BeIIeCTB MM META00IN3M

PackpeiBaTh comepikaHue TEPMUHOB M TOHSTHI: OOMEH BEIIECTB U
TIpeBpaIIeHNe SHEPruu (MEeTaboNIM3M), aCCUMUIISINS, TIACTHYECKUI
oOMeH, JHCCUMUJISIMUS, DHEpPreTudeckuil oOMeH, (OTOCUHTES,
dhoTonusz, pochopunupoBanHue, MEPEHOCUNK MPOTOHOB, XEMOCHHTE3.

14

doTocuHTe3. XEeMOCHHTE3

OnuceiBaTh (I)OTOCI/IHTC3, MIpOLECChI, MPOTCKAOIIUEC B CBETOBOM U
TEMHOBOM (1)2136. BrIsIBISITE MPUYIUHHO-CJIICACTBCHHBIC CBA3H MCKIY
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MOTJIOUICHUEM COJHEYHOH »JHEpruM XJOpOoWIIIOM U CHHTE30M
monekyn AT®. CpaBHuBaTb HCXOAHBIC BEIIECTBA, KOHEUHBIE
OPOAYKTHI M YCJOBHSI MPOTEKAHUS PEaKIMil CBETOBOM M TEMHOBOM
¢a3zer  dortocunreza; CpaBHMBaTH (OTOCHHTE3 M XEMOCHHTE3.
OuenuBath 3HaYeHHEe (OTOCHMHTE3a M XEMOCHUHTE3a Ul KU3HHM Ha
3emie

15

DHepreTUYecKuii 0OMeH

PackpeiBaTh conepkaHue TEPMHHOB M MOHSITHNA: 3HEPreTUYECKUUN
00MeEH, TJIMKOJIM3, MOJIOYHOKHUCIIOE OpOKEHHE, CIUPTOBOE OpOKEHUE,
OHMOJIOTUYECKOe OKHCICHHE, KJIETOYHOE [IbIXaHUE, JUCCUMMIISIUS,
(depment. Xapakrepru3oBaTh OOMEH BEIIECTB M MPEBPALICHUE YHEPTUU
(mMerabonmu3M) Kak OJHO UX CBOMCTB kuBoro. Ilepeuncnsath
OCOOCHHOCTH TUIACTUYECKOTO W JHEPreTUYEeCKOro OOMEHa B KIIETKE,
yCTaHABIMBATh B3aMMOCBSI3b MEXKIY HUMHU.

16

JKu3HeHHbIN UK KIeTKU. [{enenue
KJIE€TKH. MUTO3.

PackpeiBath copep:kaHu€ TEPMHHOB W TMOHSITHUH:KIETOYHBIA IUKII,
uHTep(dasza, pemaymIMKaus, XpOMOCOMa, KapHOTHUII, TallJIOWTHBIN,
JTUTUTOMTHBI XPOMOCOMHBIM Ha0Op, XpOMAaTHJIBI; MHTO3 €r0 CTaIUU:
npodasza, Mmertadaza, anadasza, Tenodasza. OnuchBaTH KU3HEHHBIN
IUKIT KJIETKH; TIEPEUUCIIATh U XapaKTepPU30BaTh IMMEPUOJIBI KIIETOYHOTO
MK, CpPaBHHUBAaTh WX MeXAy co0oil. OmnuceiBaTh CTpPOEHUE
XpOMOCOM, KApUOTHIIOB OPTaHW3MOB, CpPaBHUBATH XPOMOCOMHBIE
Habopb! K1eTok. CpaBHUBATH CTAJIMHU MUTO3A.

17

JlaGopaTtopHnast pabota Ne 3
«Habnronenne MuTo3a B KJIeTKax
KOHYHMKaA KOPCIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»

Pazaugate Ha MHUKpOIIpE€rapatax MW PpUCYHKax CTaaud MHTO3A.
PaCKpBIBaTB OMOJIOTMYECKHUM CMBICII MUTO34.

18

buocunres Oenka. Peaknus
MaTPUYHOTO CUHTE3a

PackpeiBath copep:kaHue TEPMHUHOB U MOHSTUN: T'€H, T€HETUYECKUI
KOJI, MAaTpPUYHBIA CHUHTE3, TPAHCKPUILUs, TPAHCIALUUS, KOJIOH,
aHTHKOJIOH, pubocoMa, IIeHTpalibHasl J0rMa, MOJIEKYJIIpHasi OHOJIOTHSI.
OnpenensiTb  CBOWCTBA  T€HETUYECKOTO  Kojaa  (TPUILIETHOCTS,
OJIHO3HAYHOCTb, BBIPOKIEHHOCTb, YHUBEPCAIBHOCTb,
HETEePEKPbIBAEMOCTh, HEPEPHIBHOCTH ).

19

Tpancasius — OuocunTes Oenka

OnucelBaTh dTambl peaiv3allid HAcJIeICTBEHHOW HHQopMaiuu B
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kieTke. CpaBHUBaTh peaklMu MaTpUYHOro cuHrte3a mosiekyn PHK u
0eJKa B KJIETKE

20

Hexnerounsie hopMbl )KU3HU —
BUPYCHI

PackpeiBaTh  conepkaHue TEPMHHOB U TOHATUH:  BHUpPYC,
BUPYCOJIOTHs, Karcuja, Oakrepuodar, BUPYC HMMYHOJISPHUINTA
yenoBeka (BMY), oHKoTeHHBIE BUPYCHI. XapaKTEpH30BaTh BUPYCHI KaKk
HEKJIETOUHYI0  (OpMYy  JKM3HH; OCOOCHHOCTH  CTPOCHHA H
KHU3HEJEATEIbHOCTH BUPYCOB. OMUCKHIBATh dKU3HEHHBIN UK BUPYCOB
UMMYHOAC(UIINTA YeIOBEKa; pa3nu4arh Ha pucyHkax BTM ((Bupyc
TabauHOi  Mo3aumku), Oakrtepuodar, BHUY. OO6ocHOBBIBaTH U
coOmonaTh Mepbl NPOMWIAKTUKH  PACHPOCTPAHEHUST BUPYCHBIX
3a0o0yieBaHUN (peCIUpaTOpHbIE, JKETyJOYHO-KHUIIEYHbIE, KJICIIEeBON
sanedannt, BUY-undexums)

Tema 5 «Pa3MHoO:KeHUE U pa3BUTHE
OpPraHu3MOB»

21

CDOpMBI Pa3MHOKCHUA OPraHUu3MOB

PackpeiBaTh conepkaHME TEPMUHOB M IIOHATUN: Pa3MHOXCHHE,
KJIOH, TIOJIOBBIE KJIETKU (FaMeThl), sIHIeKIeTKa, ClIepMaTO30U/, 3Ur0Ta,
JiefieHhe  Ha/JBOe, IOYKOBAaHWE, CIOpYJALMs, (parMeHTarus,
BEreTaTUBHOE DPA3MHOKEHUE, CEMEHHOE pa3MHOXEHHE, OIbLICHHE,
JBOMHOE OIUIOJOTBOPEHUE, IMOJIOBBIE JKEJE3bl, CEMEHHUKH, SIMYHUKH,
OIUIOJIOTBOpEHUE  (HApYXKHOE, BHYTpEHHee). XapaKTepHu30BaTh
0COOEHHOCTHM ¥ 3HaueHHWe Oecrmojoro M IOJIOBOTO CHOcOO0B
pa3MHOXKEHHUs. BbiensaTe Buabl O€CIONOro pa3sMHOMXKEHHS; BBISABIATH
B3aUMOCBS3M MEXIYy (opMaMu U crocobaMu pa3MHOXKEHMS, U HX
OMOJOrMYEeCKUM 3HaueHWeM. Branerp mnpuémamu BereTaTUBHOTO
Pa3MHOXKEHHs KYJbTYPHBIX pacTeHU (Ha NIpHUMEpEe KOMHATHBIX).
XapakTepu3oBaTh TOJOBbIE KIETKHU: SWLEKIETKH, CIIepMaTO30UIbl;
BBISIBJIATH OCOOCHHOCTH UX CTPOSHHMSI

22

Meiio3

PackpeiBath copepkaHue TEPMHUHOB U MOHATUI: MEN03, KOHBIOTALIHS
XpOMOCOM,  TEpeKpECT  (KPOCCHHTOBEP)  XpOMOCOM,  TaMEThI.
XapakTepru3oBaTh MeH03 KaK CIOCO0 KJIETOYHOTO JICTICHUS;, ONMCHIBATh
MeWO03 MO CTaAusM; CpaBHUBATh CTaJUM Meio3a U MUTO3a. PaznuyaTh
Ha PUCYHKaxX CTaJIMM MEWO03a; PaCKphIBaTh OMOJIOTHYECKOE 3HAYCHUE
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Meiio3a

23

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kieToK. OImIo10TBOpEHHE.

PackpeiBaTh copepkaHHE TEPMUHOB M IIOHATHH: TaMETOIEHE3,
CIIEpMAaTOreHe3, OOIEHe3, CIIEpMAaTO30U[, aKpocoma, SHLEKIICTKa,
HOJISIPHBIE TeNnbla. XapaKTepu3oBaTb OCOOCHHOCTH IaMETOreHes3a y
KUBOTHBIX U €r0 CTaJWH; IOJIOBBIE KIETKU >KMBOTHBIX M OIMCHIBATH
npouecc ux paspurusa. CpaBHHMBATh CIEPMATOr€HE3 M OOIEHE3.
OnwuceiBats OILIOIOTBOPEHHUE, Ouosioruueckoe 3HAYCHUE
OILIOIOTBOPEHUS

24

JlaboparopHnas pabota Ne 4
«M3y4eHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOnpenapaTax

XapaKTepI/BOBaTL CTPOCHUC ITIOJIOBBIX KIICTOK, CpaBHHUBATb
CIIepMaTo30uJibl U ﬂﬁHGKHeTKH, OIIKMCBIBATh PC3YJIbTAaThbl H&6JIIOIICHPII>1
Hn OCJIaTbh BBIBOJ

24

NunuBuyansHOE pa3BUTHE
OpraHU3MOB

PackpeiBaTh conepkaHue TEPMHUHOB U TOHSTHI: OHTOTEHE3,
AMOpHUOTEHE3, 3WroTa, ApoOiieHue, OracToMepbl, MOopyia, Omacryia,
OnacTolienb, racTpyia, Helpyna, OpraHoreHes; 3apo/IbIIIeBbIe JIUCTKH:
9KTOJIEpMa, ME30/IepMa, DHTOJIEpPMa; IOCTIMOPHUOHAIBHOE Pa3BUTHE:
npsMoe W HempsiMoe (JIMYMHOYHOE); MeTamopdo3, Meracrnopa,
MHUKPOCIIOpa, TBUTBIIEBOE 3EPHO, CIIEPMHH, 3apOIBIINIEBBIA MEIIOK,
JBOWHOE OIUIoAOTBOpeHHe. OmnpenensaTb 3Tanbl 3MOPHOHAIBHOTO
Pa3BUTHS XOPAOBBIX HAa CXeMaxX M IpernapaTax U ONUCHIBATh MPOIECCHI,
NPOMCXOAIINE Ha KaxIoM dTane. CpaBHUBATh NEPUO/IbI OHTOTEHE3A,;
NpsIMOE U HENpsAMOe (JUYMHOYHOE) MOCTIMOPUOHAIIBHOE Ppa3BUTHE,
3apOJIBIIIN YeJIOBeKa U APYTUX XOpAOBBIX. OOBACHATH OMOJIOTHUYECKOe
3HaYeHWE pa3BUTHS C MeTaMop(}hO30M; OTPUIATEIFHOE BIIUSHUE
QJIKOTOJIsl, HUIKOTUHA U JPYTUX TE€PAaTOTE€HHBIX (PaKTOPOB Ha Pa3BUTHE
3apojpiiia 4enmoeka. OmUCHIBaTh MPOIECC TBOHHOTO OIIOA0TBOPEHHS
y IIBETKOBBIX pacTeHUI

26

Kontponbnas pabota Nel. Ctpoenue
KJIeTKH. Pa3MHOXEHHE OpraHu3MOB

PackpeiBaTh ~ CMBICT  W3y4aeMbIX TOHATHH  (BBIACNIATH  UX
XapaKTepHbIe MPU3HAKH) U MPUMEHSATh OTU TMOHITHS MPHU OMUCAHUU
KJIETOK, B TOM YHCJI€ TaMeT, JJIsi OOBSICHEHHS OTIEIhHBIX (PaKTOB U
SIBJICHUM.

Tema 6 «HacJjieacTBEHHOCTD M
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H3MEHYUBOCTH OPraHu3MoB»

27

I'eneTnka — Hayka o
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH

PackpeiBaTh cOnEp:KaHHE TEPMUHOB M IIOHATHHA: TI'€H, T'EHOM,
TEHOTUI, (EHOTUI, XPOMOCOMBI, aJUIeNbHblE TeHbl (AJUIEIH),
FOMO3UIOTa,  IeTepO3UroTa, JOMMHAHTHBIM  @IpuU3HaK  (IeH),
pelieccuBHBIN NpU3HaK (TeH), yucTas JuHus, ruopun. Ilepeuncnats u
XapaKTepU30BaTh METO/IbI TEHETUKHU: rUOpPUA0IOTMUECKHH,
LIUTOTCHETUYECKNN, MOJIEKYJIIPHO-TCHETUYECKUM; JOMUHAHTHBIE U
peleccuBHbIE TPU3HAKUM pacTeHUl M KUBOTHBIX. Ilosb30Barbes
TFEHETHUYECKOM  TEpPMUHOJOTMEH W CHUMBOJIMKOW  JUIsL  3aIllUCH
T€HOTUITMYECKUX CXEM CKpEIIMBaHUS

28

3aKOHOMEPHOCTH Haclle0BaHUs
npu3HaKoB. MoHOruOpuaHOE
CKpEIIMBaHHE

PackpreiBaTh copep)kaHWE€ TEPMHHOB M TOHSATHH: MOHOTHOPHIHOE
CKpeluBaHue, (PEHOTUIMYECKHUE TPYIIIBI, THOPUIOIOTHICCKUI METO/I,
YUCThIC JIMHUHM, JOMHHHUPOBAHHE TE€HOB (IIOJIHOE, HEIMOJIHOE),
pacuieruieHie B motoMctBe. OmNUCHIBaTH METOJIMKY TpoBeaeHus [
MenzeneM OMNBITOB IO M3YYEHUIO HACIEIOBaHHUS OJHOW Mapbl
MPU3HAKOB y TOpOXa MOCEBHOr0. PackpwiBaTh COJEpiKaHHE 3aKOHOB
eanHo00pa3us THOPUIOB MEPBOTO MOKOJICHUS U 3aKOHA PACIICTIIICHUS.
OOBSCHATH TUMOTE3y UYUCTOTHI TraMeT. 3alucChiBaThb  CXEMBI
MOHOTHOPHUIHOTO CKpEUIMBaHUs, OOBSICHATH €ro LUTOIOTUYECKUE
OCHOBBI U pemiaTh TEHETHYECKHEe 3aJadyl Ha MOHOTHOpPUIIHOE
CKpELIMBAaHNE

29

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIE0BaHUS
NIPU3HAKOB

PackpeiBaTh copepixaHue TEPMUHOB M TOHATUH: AUTHOPUIHOE
CKpEIMBAHNE, aHAIM3HPYIOIlee cKpemuBanue. OnuceIBaTh ONBITHI [
MeHens no U3y4eHUIo HaciaeA0BaHMs JIBYX Map IMPU3HAKOB Y TOpPOXa
IIOCEBHOro.  PackpeiBaTh  cOAep’kaHME  3aKOHA  HE3aBUCUMOIO
HacjaeA0BaHUs MpU3HAKOB. [IpHMEHATP MaTeMaTHYEeCKUH pacdeT ¢
IIOMOILBI0 METOAA IIEPEMHOXKEHHUS BEPOSTHOCTEM M 3alUCh C
MOMOIIBI0 (PEHOTUIINYECKUX PAJUKAJIOB PACIIEIVIEHHUs] MPU3HAKOB Y
MOTOMKOB 1O (EHOTUIy W TEHOTUIly. 3alUChIBaTh CXEMbI
JUTUOPUIIHOTO  CKpELIUBaHUS, OOBACHATH €ro LUTOJIOTHUYECKUE
OCHOBBl M pellaTh TEHeTHMYeCKHe 3aJauyd Ha JUTHOpHIHOE
CKpELIMBAHNE
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30

CueruieHHOE Hacie10BaHNue
IIPU3HAKOB.

PackpeiBaTh conepxaHMe TEPMHMHOB M IIOHATUH: CLEIJICHHOE
HaClle/IOBaHHE TPU3HAKOB, PEKOMOWHAIMS TEHOB, T'EHETUYECKHE
KapTbl XpOMOCOM, Mopranuga. Ha3plBaTb OCHOBHBIE IIOJOXKCHUS
XPOMOCOMHOM TeopuM HacieAcTBeHHOCTH T. Moprana; packpbiBaTh
cogepxkanue paborsl T. Moprana no cLEIUIGHHOMY HaclleZJOBaHUIO
I€HOB U IPUUYMHBI HAPYLIEHMsI CLETIJICHUS] MEKy F€HaMU. 3aliChIBaTh
CXEMBbl CKpELIUBaHMs IPH CLEIUIEHHOM HAaclel0BaHUU, OOBSCHATh
NPUYHHBI PEKOMOWHAIINH T€HOB, ONPEACIATh YHCIIO TPYIII CIETIICHHUS
I'€HOB; PEIIaTh TeHETUYECKUE 3a1a4 Ha CLEIUICHHOE HACIEA0BaHNE

31

JlaGopartopnast pabota Ne 5
«M3yuyeHue pe3ynpTaToB
MOHOTMOPUAHOTO U IUTHOPUAHOTO
CKpEeLIMBaHUA y Jp030(UiIbl Ha
TOTOBBIX MHUKpOIpEnapaTax»

PackpesiBath copepkaHue€ TEPMHUHOB M TOHSTHUH: MOHOTHOPHUIHOE
CKpelllMBaHue, (PEHOTUIMHYECKHUE TPYIIbL, THOPUIOIOTUIECKUI METO/,
YUCTHIC TUHUHU, JOMHUHUPOBAHUE T€HOB (TIOJTHOE, HETIOJIHOE),

3anuchIBaTh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS, OOBICHITH €T0
[IUTOJIOTMYECKUE OCHOBBI M peliaTh TEeHETUYECKHE 3a/Jadyd  Ha
MOHOTHOPHIHOE CKPEITUBAHUE

PackpeiBath conepkaHuE TEPMHUHOB U TIOHSATHH: JUTHOPUIHOE
CKpELIMBaHUE, aHATU3UPYIOIIEE CKPEIIMBAHUE.

3anuchIBaTh CXEMBbI JUTHOPHUIHOTO CKPEIIUBaHUSA, OOBICHATH €T0
LUTOJIOTMYECKUE OCHOBBI M peuiaTh TIE€HETUYECKHE 3a/ladyd  Ha
JTUTHOPUTHOE CKPEIIMBAHNE

32

I'enetuka noia. Hacienosanue
MIPU3HAKOB, CLIETNIEHHBIX C MOJIOM

PackpsiBaTh conepkaHue TEPMHUHOB M IOHSATHN: XPOMOCOMHBIN
HaOop, ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI, T'OMOTaMETHBIH TOJI,
reTeporaMeTHBI  II0J, CLEINIEHHOE C  IOJOM  HacClIeJOBAHME
npu3HakoB. OOBICHATH IMTOJIOTUYECKHE OCHOBBI XPOMOCOMHOTO
MEXaHW3Ma ONpEIEIeHUs IojJa y Ppa3IM4HbIX  OPraHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH HACJIEJOBaHUS IPU3HAKOB, CLEIUIEHHBIX
U HE CUEIUICHHBIX C NOoJIOM. Pemare TeHeTHYecKue 3ajadd Ha
HACJIEOBAHNE CLECTUICHHBIX C I10JIOM IIPU3HAKOB
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HN3menunBocTh. HenacieacTBeHHas
M3MEeHYUBOCTh. JlaboparopHas pabota
No 6. 3yuenne MoaupuKamoHHOMN

PaCKpBIBaTI) COJACPpIKAaHUE TCPMHUHOB U TMOHSITHMN: U3MEHYHUBOCTD,
HacJICaACTBEHHAasA HW3MCHYHMBOCTb, HCHACICACTBCHHAsA HW3MCHYUBOCTSD,
MO}II/I(l)I/IKaI_[I/IOHHaSI N3MCEHYHUBOCTD, BapI/IaHPIOHHBII)'I pAa, BapuaHTa,
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M3MEHYUBOCTHU, IOCTPOCHUE
BAapUALIMOHHOTO psijia U
BapHUAIMOHHON KPUBO»

BapHalMOHHAA KpUBas, MIPHU3HAK, HOpMa pCaKKu, KOJIMYECCTBCHHBIC U
Ka4CCTBCHHBIC IMPU3HAKH. KJIaCCI/I(i)I/IHI/IpOBaTB BUJAbBI UBMCHYHUBOCTH H
BBIABJIATH UX
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HacnencrBennass "3MEHYMBOCTb.
JlaGopaTtopHnas pabora Ne 7. «AHanu3
MyTalui y Jpo30(puiIbl Ha TOTOBBIX
MUKpOIpernapaTax»

PackpsiBath copepkaHue€ TEPMUHOB U TOHSTUH: HACJEICTBEHHAas
W3MCHYMBOCTh, KOMOWHATHBHAs  HM3MEHYUBOCTh, MYTAI[MOHHAS
W3MEHYMBOCTH, MYTaHT, MyTallMU: T€HHBIE, XPOMOCOMHbIE, T€HOMHBIC;
MOJIUTIOU M, aHEYTUIOWTUS, MyTareHsl. XapakTepru3oBaTh
HACJICJICTBEHHYIO W3MEHYUBOCTD; dbopmynupoBaTh 3aKOH
TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOW u3MeHumBocTH H. U.
BaBmiioBa M OOBSCHSTL €r0 3HaYeHHE i1 OUMOJIOTMHM U CEJIEKIUH.
KnaccudunupoBars MyTanuu: reHHbIE, XPOMOCOMHBIE, T€HOMHbBIE U
MPUBOAUTH MpUMEpHl MyTanuii. OOBSCHATh MPUUUHBI BOSHUKHOBEHUS
MyTalui, poib (akTopoB-MyTtareHOB. CpaBHHBATh BUIBI MYTAIlHii;
BBISIBJISAITh TIPUYMHBI HACJIEJCTBEHHOW W3MEHYMBOCTH, HWCTOYHUKHU
MyTareHOB B OKpYy»Karoleil cperne (KOCBEHHO). XapaKTepH30BaTh
BHESIJICPHYIO HACIEACTBEHHOCTh M N3MEHUYNBOCTh

Tema 7 «Cenekuusi OpraHu3MoB.
OCHOBBI OHOTEXHOJIOTHI
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CCJ'ICKI_II/ISI KaK HayKa U ITponecc

PackpsiBath conepxkaHu€ TEPMUHOB M TOHSTUH: CENEKLHs, COpPT,
Mopoja, INTaMM, JIOMECTUKAIUs, WJIW OJIOMAIlHUBAaHUE, IICHTPHI
MHOTOO0pa3usi W TMPOUCXOXKICHHS KYJIbTYPHBIX pacTeHUH U
JKUBOTHBIX, TUOpHAM3AIMs, HMCKYCCTBEHHBIM oTOOp. HaspiBate u
CpPaBHUBATh OCHOBHBIE 3Talbl Pa3BUTHUs celeKuHu. M3narate yueHue
H. 1. BaBunoBa 0 HeHTpax NPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUI;
pasznuuaTh UEHTPhl Ha KapTe MUpPA, CBA3BIBATH UX MECTOIIOJIOKEHHUE C
odyaramMy BO3HUKHOBEHHUS JpPEBHEHIIMX UMBWIN3anuil. CpaBHUBATH
copTa KYJIbTYpHBIX PacTE€HUM, MOPOJAbl JOMAIIHUX >KUBOTHBIX M HX
nukux mpenkoB. OlEeHWBATH POJb  CENEKIUMH B  OOECIeYCHUH
MIPOJIOBOJILCTBEHHON OE€30MaCHOCTH YeJIOBEYECTBA
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MeToabl U JOCTHKEHHUS CENEKIINU
pacTEeHUN U KUBOTHBIX

PackpsIBaTh copepkaHne TEPMHHOB W NOHSATUN: UCKYCCTBEHHBIN
oTOOp, MaccoBbIi OTOOp, HWHAMBUAYAJIBHBIA OTOOp, 3KCTEpPHED,
OJIN3KOPOJICTBEHHOE CKpEIIMBaHME, YHCTas JIMHUS, TeTepo3uc,
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HEpPOJCTBEHHOE  CKpPEIIMBAaHHME,  HCKYCCTBEHHBIH  MyTareHes,
nonmumionsl.  CpaBHMBaTh  (OPMBI  MCKYCCTBEHHOrOo  OTOOpa
(MaccoBoro W WHAWMBUAYAIBHOTO),  BHUABl  THOpHIM3ALUH
(OAM3KOPOJICTBEHHOM W OTHAJCHHOH),  CIOCOOBI  TOJXYy4eHUs
HOJIMIUION/IOB.
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buorexnonorus kak orpacib
MIPOU3BOJICTBA

PackpeiBaTh conep)kaHUE TEPMHUHOB U TOHSATHI: OMOTEXHOJOTHS,
KJIETOYHAasi  MHXKEHEepUs, TEeHHas MHXKEHEepHUs, KIOHHUPOBAHUE,
TpaHCcreHHbIe opranu3Mbl, | MO (reHeTHYecKH MOAH(PUIMPOBAHHBIC
OpraHusMsel). XapakTepu3oBaTb OMOTEXHOJIOTHIO Kak OTpacib
IMPOU3BOACTBA, OCHOBHLIC AOOCTHXXCHUA OMOTEXHOJIOTHUA B 00JIaCTH
HPOMBIIIJIEHHOCTH, CEJIbCKOr0 X03siiicTBa W MenuUuHbl. [lepeuncnats
" XapaKTCpHU30BaTb OCHOBHLIC METOAbI U JOCTUKCHUA 6I/IOI/IH)KCH€pI/II/I.
OOcyxaaTh SKOJOIMYECKHE U 3THYECKHE AaCIEKThl HEKOTOPBIX
UCCIIeIOBaHM B o0jmacTh  OMOTeXHOJOrMH  (KJIOHUPOBAHHS,
UCKYCCTBEHHOI'O  OILJIOJJOTBOPEHMsI,  HAIpPaBICHHOTO  W3MEHEHUs
T€HOMAa M CO3JIaHUsl TPAHCT€HHBIX OPraHU3MOB)
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[IpakTryeckas pabora Ne2. «AHanu3
JOCTH>KEHUI COBPEMEHHOU
CEJIEKLIHY

IIpuBoauTe TpUMEpBl AOCTHMKEHMH CENEKIUM PpacTeHUM U
KUBOTHBIX

Tema 8 «IBoIIOLUOHHAN OUOJIOT U
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3BOJ’IIOI_II/I$I 1 METOHBI €€ HU3YUCHUA

PackpeiBaTh cofepXkaHUE TEPMUHOB M TIOHATUIN: 3BOJIIOLMS,
nepexoaHble  (OopMbl, (UIOTEHETHUECKUE PSAbl, BUABI-DHIEMUKH,
BUJIBI-PENIUKTHI, 3aKOH 3apOJIBIIIEBOIO CXOJCTBA, OMOTCHETUYECKUI
3aKOH, TOMOJIOTMYHbIE W AaHAJOTUYHbIE OpPraHbl, PYyIAWMEHTapHbIE
oprasbl, araBu3Mbl. [lepeuncisiTb OCHOBHBIE JTambl Pa3BUTHSL
SBOJIIOIIMOHHONW TEOpUU. XapaKTepHU30BaTh CBUIETENIHCTBA IBOJIOLUU:
MAJICOHTOJIOTHYECKUE,  Ouoreorpaduyeckue, SMOPHOIOTHYECKHE,
CpPaBHUTEIbHO-aHATOMUYECKUE, MOJIEKYJISIPHO-OMOXUMHUYECKHE.
[IpuBoauTh IIPUMEPBI MIEPEXOIHBIX bopm OpPraHHU3MOB,
¢unorenernueckux psgoB. [IpuBoauTh QOPMYIMPOBKH 3aKOHOB
OMOTE€HETHYECKOTO U 3apO/IbIIIEBOr0 CXO/ICTBA
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VcTopus pa3BuTHs npeacTaBieHui 00

PackpslBaTh cofep)kaHWEe TEPMUHOB M TOHATHI: CHCTEMAaTHKA,
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3BOJIFOIIMH

€CTECTBEHHBIN M MCKYCCTBEHHBIM 0TOOpP. XapakTepu3oBaTb OCHOBHbBIE
9BOJIIOLIMOHHBIE UJEU, KOHUENIMN U TEOPUH; CPaBHUBATH B3IJIAbI HA
Bua U 3Bomonuto K. Jlunnes, XK.b. Jlamapka, U. [lapsuna. OnieHuBaTh
BkJaa JIMHHES B pPa3BUTHE CHUCTEMATUKU M OOBSCHATH NPHUHIHUIIBI
OMHApHOM HOMEHKJIATyphl. XapaKTepHU30BaTh COJAEPKAaHUE U 3HAUCHUE
sBosmonioHHON KoHuenuuu JK. b. Jlamapka. OneHuBaTh €CTECTBEHHO-
Hay4YHbIC U COI[MAIBHO-DKOHOMUYECKHE MPEIIOCHUIKH BOSHUKHOBEHUS
3BOMIOLMOHHOM Teopun Y. JlapBunHa. PackpbeiBaTh conepkaHue
ABONIIONIMOHHON Teopun Y. J[apBuHA; CpaBHUBATh HEOMPEICIEHHYIO U
ONPEACIEHHYI0 HW3MEHUYHUBOCTh, E€CTECTBEHHBIM W HCKYCCTBEHHBII
ot0op, popmbl OopbOBI 3a cymiecTBOBaHME. OMHUCHIBATH TOJOKEHUS
cuHTeTnyeckoil Teopun 3Bosouuu (CTD) u oOBACHATH €€ 3HaueHue
UL OMOJIOTHH
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MukposBoitonus

PackpeiBath copep:kaHue TEPMUHOB U MOHATHI: MUKPOIBOJIOLMSA,
BUJ, KpUTEpUU BHJA, apeall, MNOMyJsAlus, TreHO(OHA, MyTaluu,
KOMOWHAIIMK TE€HOB. XapaKTepu3OBaTh BHUJI KaK OCHOBHYIO
CUCTEeMAaTUYECKYIO €IMHUILY U IEIOCTHYI0 OMOJOTHYECKYI0 CHUCTEMY.
Boigensate kputepun Buzaa (Mopgosiornyeckui, (U3HOIOTHYECKU,
OMOXMMHYECKH, TeHETUYECKUH, SKOJIOTUYECKHil, reorpaduueckuii) u
TIPUMEHSTHh KPUTEPUHU JIJIsI OTIMCAHKS KOHKPETHBIX BUJIOB.
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[Tomynsius kak 3eMeHTapHas
€/IMHUIIA BUJIA U YBOJIOIHH.
JlaGopatopHas pabota Ne 8
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPUIO»

XapakTepHu30BaTh MOMYJIALMIO KaK CTPYKTYPHYIO €MHHILY BUAA U
sBomolMM. OmNUChIBaTh MOMYJALHIO 1O OCHOBHBIM ITOKA3aTENsIM:
COCTaB, CTPYKTypa

43

JIBuoKy1iue cuibl (31eMeHTapHbIe
(axTOpBI) FBOTIOLUT

PackpeiBaTh copepkaHie TEPMUHOB U IOHATUN: KOMOMHATHBHAS
U3MEHYUBOCTb, MyTallUH, MyTal[AOHHBIN IIPOLIECC, IOMYJIALIMOHHBIE
BOJIHBI, Ipeii( reHoB, U30JSAUSA, MUTPAllUU. XapaKTepUu30BaTh
3JIEMEHTapHbIE (PAKTOPHI SBOJIIOLMHI: MYTallMOHHBIN Mpo1iecc,
KOMOMHATUBHAsI U3MEHUYHUBOCTb, MONYJISIIUOHHBIE BOJHBI, Apend
TEHOB, U30JIALMS, MUTpaLUs. Y CTaHABIUBATH IPUYUHHO-
CJIEJICTBEHHBIE CBSI3 MEKJy MEXaHU3MOM M PE3yJbTaTOM JEUCTBUS
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JBUKYIIUX CUJT (JIEeMEHTapHBIX (PaKTOPOB) IBOJIOLIUU.

44

EcrecTBenHsblit 0TOOp 1 €ro Gopmbl

PackpbiBath comep:kaHHME TEPMUHOB M TOHATHUN: €CTECTBEHHBIN
ot0op, 6oprba 3a cymectBoBaHue. OMHUCHIBATH MEXaHU3M JEHCTBUS
€CTeCTBEHHOTO 0TOOpa. XapakTepu3oBaTrb (OPMBI ECTECTBEHHOTO
orbopa  (ABWKYUIMH, CTaOWIM3UPYIOIIMH, JIU3PYNTHBHBIN) |
CpaBHHBATh WX MEXAy coboii. XapakrtepuzoBaTth Oopp0y 3a
CyLIECTBOBaHME M  CpaBHUBaTh €€  BuAbl  (MEXBHJOBa,
BHYTPHUBHIOBasi, 00ppOa ¢ HEOIAronpusATHBIMU (haKTOpaMH BHEIIHEH
CpeJibl)
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Pe3ynbTare! 3BOMIOLMK:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BU1000pa3zoBanue. JlaboparopHas
pabota Ne 9 «Onncanue
PUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepar»

PackpsiBath cozepKaHue TEPMHUHOB U ITOHSATUM:
IpUCIOCOOTIEHHOCTh, IMOKPOBUTEIBCTBEHHAs! W IpeoCTeperaroonas
OKpacKa, MAacKHUpOBKa, BH000pa3oBaHue. ONUCHIBATH MEXAHU3M
BO3HUKHOBEHHUS MPUCIOCOOJICHUNH Yy OpraHu3MoB. BpIBIATE 10
N300paKeHMsIM, Ha JKUBBIX U (DPUKCHPOBAHHBIX Ipenapartax MpUMEpHI
OpUCHOCOOTIEHHOCTH PAaCTeHUH M JKUBOTHBIX K YCJIOBUSM CpEbl
oOuTaHus, JI0OKa3bIBATh OTHOCHUTEIIBHYIO 1eJ1eCO00PA3HOCTh
npucnocoOneHnit.  XapakTepu3oBaTb  CIIOCOOBI M MEXaHHU3MBbI
BHUJI000pa30BaHUs; ONKMCHIBaTh M CPAaBHUBATh OCHOBHBIE  (HOPMBI
9KOJIOTHYECKOT0 U reorpaguueckoro BUA000pa3oBaHus
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Hanpasnenns u nmytu
MaKpO3BOIIOLUN

PackpsIBaTh copepxkaHue TEPMUHOB U IOHATHNA: MaKpOIBOJIFOLUSA,
¢unorene3, OuoNOrMUecKUid Tporpecc M perpecc, apomopdos,
nauoagamnTalus, O6HIa$[ ACTCHEpanus, aJaliTUBHAA paguanus.
XapakTtepu3oBath (HOpPMBI DBOJIONUU. BBISBIATE apoMopdo3bl U
nauoaaarTanun 'y paCTCHI/If/'I U ) KUBOTHBIX.
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HeobpaTtumocTs 3BOMIONINN

CpaBHHBaTh OMOJIOTHYECKUH MpOrpecc U OMOIOTHYECKUd perpecc,
apoMopd03, HIMOAMANTANHNIO W OONIYI0 JereHeparuio. BuISBISITH
B3aMMOCBSI3M MEXIy TMYyTIMU W HalpaBJICHUSIMU SBOJIOLUU Y
pacTEHN 1 KUBOTHBIX

Tema 9 «Bo3HUKHOBEeHUE U Pa3BUTHE
JKM3HU Ha 3emJie»
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Wcropust )xu3Hu HA 3emiie 1 METO/IbI
€€ N3y4eHus

PaCKpBIBaTB COJACPIKAaHUEC TCPMHUHOB U TOHSTHM: Kp€alluOHU3M,
8.6I/IOFeHe3, BUTAJIN3M, ITIAHCIICPMU, 6I/IOH033, KOalCpBaThlI,
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POOHOHTHI, CUMOHOTeHEe3. XapaKTepU30BaTh METO bl U3yUCHHS
ucropuueckoro nponuioro 3emin. [lepedncisiTe OCHOBHbBIE TAIbI
XUMHUYECKON 1 OMOJIOTMYECKOM IBOIIOIIHIH.

49 W3narate conep)kaHue TMIIOTE3 U TEOPUM BOSHUKHOBEHHUS KU3HU
Ha 3emiie (KpealMoHU3Ma, CaMOTIPOU3BOJIBHOTO 3aPOXKACHUS
['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha
Jemie (cnonTanHoro), nancnepmuu, runore3sl PHK-mupa). OnucsiBats
skcniepuMenThl C. Musepa u I'. FOpu 1o nostydeHuro opraHu4ecKux
BEIIECTB U3 HEOPraHMYECKUX MyTEM aOMOr€HHOI0 CUHTE3a
50 Pa3Butue xu3Hu Ha 3eMIie 1o 3pam U PackpbIBaTh conepkaHue TEPMUHOB U MTOHSATUI: 0H, 3pa, IEpUO/,
nepuoaam apoMop(}o3bl, U0 aNTalMK. 3HATh [1OCIIE0BATEILHOCTD SOHOB:
KaTapxem, apxei, mpoTepo3oi, panepo3oii; 3p: apxerickas,
MIPOTEPO30MCKas, NaJIC030MCKasi, ME30301CKast, KAMHO30MCKas;
NEepPUOAOB: KeMOPUICKUH, OPIOBUKCKUI, CUITYPHUICKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBII, IEPMCKHI1, TPUACOBBIM, FOPCKUI, METIOBOH,
NaJI€Or€HOBBII 1 HEOT€HOBBIM, aHTPONOTE€HOBBIN. XapaKTepru30BaTh
OCHOBHBIE COOBITHS B pa3BUTHH OpPraHMYECKOI0 MUPA IO 3pam U
NepHoiaM reoJIOTMYECKOM UCTOPUH; 3TAMbl PA3BUTHS PACTUTEIBHOTO U
KUBOTHOTO MUpa. BeiienuTs riaaBHble apoMopdo3bl pacTeHUH U
YKUBOTHBIX.
o1 OCHOBHBIE 3TaIlbl 3BOJTIOLUU CpaBHUBaTh MEXly COO0OHM IpeaCcTaBUTENEH CHCTEMAaTHYECKIX
PacCTUTENBHOTO U JKUBOTHOT'O MHUpA. TPYIIT OPTaHU3MOB, BBISIBIISITh YEPThI YCIOKHEHUS U
[Mpaktuyeckas padora Ne 3 MIPUCTIOCOOJIEHHOCTH K YCIOBUSIM JKU3HU
«3y4yeHne HCKONMaeMbIX OCTaTKOB
pacTeHU U KUBOTHBIX B KOJUICKIIHSIX)
52 CoBpeMeHHas cuctema PackpbiBaTh conep:kanre TEPMUHOB U MOHSATUN: CUCTEMATHKA,
OpraHUYECKOTo MHUpa HCKYCCTBEHHAs U eCTeCTBEHHas Kiaccudukaius, OnHapHas
HOMEHKJIaTypa, MIPUHLHUII HePAPXUUHOCTH. XapaKTEepU30BaTh
COBPEMEHHYIO CHCTEMY OPraHUYeCKOro MHUpa
53 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) PackpbIBaTh cofiep:kaHie TEPMUHOB U MTOHSATUM: aHTPOIIOJIOT U,

aHTponoreHes, yeiaosek pazymuslii (Homo sapiens), mpsMoxoxieHue,
BTOpas CUTHAJIbHAS cucTeMa. Ilepeunciars 3a1a4u aHTPOIIOJIOTHH,
OTallbl CTAHOBJICHUA U Pa3BUTUA HpC}ICTaBHeHI/Iﬁ O IPOUCXOXKICHUN
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yenoBeka. M3narate ocHOBHbIE NOsIOkeHUs Teopun Y. /{apBuHa,
KPUTHYECKH OI[CHWBATh HEHAYYHYIO HH(POPMALIUIO O TPOUCXOXKIACHUU
yeloBeKa. 3HaTh CUCTeMaTU4YecKoe moyioxkenne Buaa Homo sapiens,
MEPEUYHCIATH €ro MOp(OIOTro-aHaTOMUYECKHE TIPU3HAKU PAa3HOTO
ypOBHS (THUII, KJIACC, OTPSA U JIp.). Y CTaHABIUBATh YE€PThl CXOACTBA U
pa3nuumii yenoBeka u )KUBOTHBIX. OOBSICHAT M OIICHUBAThH 3HAUCHHE
HAy4YHbIX 3HAHUU O MPOUCXOKICHUH YeJIOBEKa JIJIsl IOHUMaHUs MecTa
Y POJIM YeJIOBEKA B IPUPOJIE
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JBuxyniye cuibl (pakTopsl)
aHTPOIIOTEHE3a

PackpbiBaTh colepkaHWE TEPMHUHOB W TOHSATHUA:  (aKTOPbHI
AHTPOTIOTEHE3a, TPYNIIOBOE COTPYAHUYECTBO, pedYb, OpyIUHHAsA
JeSITeIbHOCTD, TOTMMOP(GU3M. XapaKTepH30BaTh JBHXKYIIUE CHIIbI
(pakTophl)  aHTpomoreHe3a:  OWOJOTHYECKHE W  COLHAJIBHBIC,
CpaBHUBATh UX MEXJy CO00ii
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OCHOBHBIE CTaUN DBOJIFOIIHHA
YyeJIoBEeKa.

PackpeiBaTh conep)kaHW€ TEPMUHOB M IOHSTHUH: aBCTPAJIONUTEK,
YEJIOBEK  yMEIbIM, 4YEJOBEK  NPSIMOXOIALINM,  HeaHAepTallel,
KpOMaHbOHELl, HEOJUTUYECKAsk PEBOIOIMS, IEPBOOBITHOE MCKYCCTBO.
XapakTepu3oBaTh M CpaBHHBAaTh MeEXJy COOOH OCHOBHBIE CTaJuU
SBOJIOLMMA  YEJIOBEKa: XPOHOJIOTMYECKUHA  BO3pACT, apeain
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, o0pa3 *XH3HH U OpyAus
Tpyaa
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YenoBeueckue pachbl 1 NIPUPOAHBIC
ajarTanuy 4€JI0BCKa

PackpeiBath copep:kaHue TEPMUHOB M IOHATHI: pachl, paCOTrEHE3,
COUMANIaPBUHU3M, paCH3M, MeETUcCauMs. XapakTepu3oBaTb U
CpaBHUBATH IIPEACTABUTENEN YEJIOBEUECKUX pac, pPAaCKpbIBATh
NPUYAHBI M MEXAHU3Mbl PACOTE€HE3d, NEPEUYUCIATh W MNPUBOIUTH
MpUMephl  MPUCTIOCOOIEHHOCTH YeJIOBeKa K  YCIOBUSM  CpEbl,
MPUMEPBl  TIPUCTIOCOOMTEIILHOTO 3HAYEHUs PACOBBIX TMPU3HAKOB.
Jloka3piBaTh ~ €OMHCTBO  BuAa  Homo  sapiens,  HayudHYIO
HECOCTOATEIBHOCTh PACOBBIX TEOPHUH, UAECH COLMAIBHOTO JapBUHA3MA
U pacu3Ma

Tema 10 «Opranu3msbl u
OKPY:KAKIIAs CPeay

57

Oxosiorus Kak Hayka. CpeJbl

PackpsiBaTh cofiepykaHne TEPMUHOB M MOHSATUIN: YKOJIOTHS, MOJIEBBIE
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00UTaHUS U DKOJIOTHUECKHE (baKTopr

HAOMIO/IEHUS, DKCHEPUMEHThl, MOHHMTOPHHI OKpY)KaloIllel Cpelbl,
MOJIETUPOBAaHUE, JKOJIOTUYECKOE MMpOBO33peHue. llepeuncisath
3aladyd  JKOJIOTWH, €€ pas3leiabl U CBSI3W C JPYTMMH HayKaMHu.

XapakTeprus3oBaTh METO/IbI JKOJIOTUYECKUX HCCIIE0BAHMM.
PackpbiBaTh cozepkaHHEe TEpPMUHOB W TOHATHH: cpeia oOuTaHMS,
9KOJIOTUYECKUE dakTopsl, OMOIOTHYECKU ONTHUMYM,

OTPAaHUYMBAOINKA (TUMUTHpPYIOMUK).  ¢dakTop. XapaKTepu3oBaTh
YCIIOBUSL Cpell OOWTAaHWS OpPraHW3MOB; KJIAcCH(UIUPOBATH U
XapaKkTepU30BaTh DKOJIOTHYECKHUE (hakTopHI: abHoTHYECKHE,
onornuyeckue u AHTPOIIOTCHHBIE. OnuceIBaTh JIEUCTBUE
9KOJIOTHUYECKHX  (AaKTOpOB Ha  OpraHu3Mbl.  XapaKTepu3oBaTh
0COOEHHOCTH CTPOCHHS U KU3HEIEATEIbHOCTH PACTCHUI U )KUBOTHBIX
pa3HbBIX cpel OOUTaAHUS
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AbuoTtndeckue (HakTopsl.
JlabopaTtopnast pa6ota Ne 10.
«Mopdomoruueckre 0COOEHHOCTH

pacTeHMi U3 pa3HbIX MECT OOUTAHUY.

PackpeiBaTh cozep)kaHue TEPMHUHOB W TOHATHH: aOWOTHYECKHE
¢baxTopel, doromepuonu3M, OHOIOTHYECKUE PUTMBL. AHAIH3HPOBATH
JIeiCTBUE CBETa, TEMIIEPATyphl, BIAXHOCTH HAa OpPTaHU3MBI H
NPUBOJAUTH NPUMEPHI MPUCIOCOOIEHHOCTH OpraHu3MoB. [IpoBoanuTh
Ouosoruueckre HaOIOAEHHUS U OPOPMIISITh PE3YJIbTaThl IPOBEAEHHBIX
HaOIIO e HUH
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JlabopaTtopnast pabora No 11.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCay»

AHanmm3upoBaTh JIeHiCTBHE CBETa HAa OPTraHW3MBI W TIPUBOJIUTH
IpUMEpPHI PUCTIOCOOIEHHOCTH OpPIraHU3MOB. ITpoBoUTH
Ouosoruyeckre HaOIOAEHHUS U OPOPMIISITh PE3YJIbTaThl IPOBEAEHHBIX
HaOJIr01eHU I
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Buotnueckue dakropsr

PackpeiBath copepkaHWe€ TEPMHUHOB U TOHATUM: OHMOTHYECKHE
(akTophl, XUIIHWYECTBO, MMAPA3UTU3M, KOHKYPEHIUS, MYTYyalu3M,
cUMOMO03,  KOMMEHCAJIM3M,  HaXJeOHWYECTBO,  KBApTHUPAHCTBO,
aMeHCallu3M, HeUTpalu3M. XapaKTepru30BaTh ONOTUYECKHE (DAKTOPHI U
BHJIBI B3aMMOOTHOIIICHU MEXIy OpraHu3Mamu; MPUBOAUTH MPUMEPHI
B3aMMHOW MPHUCTOCOOICHHOCTH oOpranu3mMoB. CpaBHUBATH MEXKAY
c000# BUJIbI OMOTHYECKUX B3aMMOJICHCTBHI OPTaHN3MOB
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OKOJIOTHYECKUE XapaKTCPUCTUKHU
MOITYJIAINH.

PaCKpBIBaTB COACPIKAHUC TCPMHHOB U MMOHSTHIH: HomyJdanus,
YUCJICHHOCTb, IIJIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTH, MPHUPOCT,
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MHUIpalus, JUHAMUKA YHUCIEHHOCTH MONYJSIUMU. XapaKTepu30BaThb
OCHOBHBIE I10Ka3aTe€IM M DSKOJOTMYECKYIO CTPYKTYpY IOIYJISILNY;
OIMCBIBATh MEXAHU3MBbI PErYJILIUU YUCIEHHOCTH MOMYJIALIUU
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[Tpaktnueckas padota Ne 4 «Iloacuér
MJIOTHOCTU MOMYJISIIIUNA Pa3HbIX BUIOB
pacTeHui»

PackpeiBaTh cozmep)kaHW€ TEPMUHOB U TOHATUM: TOMYJALUSA,
YHUCIIEHHOCTh, IJIOTHOCTb, JWHAMHUKA YHWCJICHHOCTH IOIYJISALUU.
XapakTepru30BaTh OCHOBHBIE I10KA3aTEIU U 3KOJOTHYECKYIO CTPYKTYPY
HNONMYJIALIMM; ONMCBIBATH MEXAHM3MBI DPETYJISALUN  YHUCICHHOCTU
HOIYJISILIUU

Tema 11 «CoobiiecTBa u
IKOJIOTMYECKHE CUCTEMbI»
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Coo01ecTBa OPraHu3MOB —
OHOLIEHO3

PackpeiBaTh copepxkaHHe TEPMHUHOB M TMOHATHI: OHOIICHO3,
9KOCHCTEMA, OMOTEOIEHO3, BHJIBI-IOMUHAHTHI, YKOJOTHYECKAsT HHIIA.
XapakTepu3oBatb ~ OuOIEHO3  (COOOIIECTBO), €ro  BUAOBYIO,
NPOCTPAHCTBEHHYI0 M Tpo(HUUecKyto CTPYKTYpbl. OOBACHATH PpOJIb
KOMIIOHEHTOB OHOILIEHO3a B TMOJJEPKAHUH €ro CTPYKTYphl U
CyLIECTBOBaHMsI Ha  ompeaenéHHol  tepputopuu. OOBACHATH
OMOJIOTMYECKUI CMBICI SIPYCHOCTH U JIUCTOBOM Mo3anku. CpaBHUBAThH
KOMIIOHEHTHI OWOIIEHO30B, WX BHJOBYIO, TPOCTPAHCTBEHHYIO U
TPOHUUECKYIO CTPYKTYPBI, CBSI3U MEXAYy OpraHM3MaMu
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[TpakTnueckas pabora 5.
DKOJIOTHYeCKHe CUCTEMBI
(axocucTembl). XapaKTepUCTHKA
IKOCHCTEM

PackpeiBaTh coxepKaHME TEPMUHOB H IIOHATHM: JKOCUCTEMA,
OMOTreo1eH03, MPOIYLIEHThl, KOHCYMEHTBI, PEeIyLeHThl, TpopHUECKue
YpOBHHU, NUIIEBas IENb U CETh, SKOJIOTMYECKHE MHUpaMubl, Ouomacca,
HOPOAYKIIMS, CYKLeCcCHs. XapaKTepu3oBaTh CBOMCTBA 3KOCHCTEMBI (€€
CHOCOOHOCTh K JUIMTEIBHOMY CaMOIIOJAJIEPKaHUI0, OTHOCHUTEIBHO
3aMKHYTBII KpyroBOPOT BEIIECTB, HEOOXOAMMOCTb MOTOKA YHEPIUN).
CpaBHUBaTh MAaCTOUIIHBIE U JETPUTHBIEC MUIIEBBIE LIETIH, TPOUUECKUE
YPOBHHU 3KOCUCTEMBI. Paznnuarh nupamMubpl OpOAYKLUUHU, MHPAMHUIbI
YHUCIIEHHOCTH M TupaMuabsl Ounomacchl. COCTaBisATh LENU U CETU
nutanus. llepeuncnaTe  CBOMCTBA  3KOCHCTEM:  YCTOMYMBOCTb,
camoperynsanus, pa3Butue (cykneccus). OnuceiBaTh MEXaHU3M
MOAJIEP)KAHUSI  PaBHOBECUS B  JKOCHCTEMAX. XapaKTepU30BaTh
CYKIIECCHM, BBISBISATh NMPUYMHBI M OOLIME 3aKOHOMEPHOCTH CMEHBI
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9KOCUCTEM
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[TpakTuyeckas pabora 5.
XapaKkTepUCTHUKH PUPOITHBIX
HKOCHCTEM

PackpeiBaTh  comep)kaHME€ TEPMMHOB U IIOHATHH:  BOJHBIE
9KOCHUCTEMBI, OMOIe€OleHO3bl, (PUTOIUIAHKTOH, 300IUIaHKTOH, OEHTOC,
rymyc. IlpuBoauTh mHpuUMEpbl NPUPOIHBIX HIKOCHCTEM  CBOEH
MecTHOCTH. CpaBHMBaTh Ha3eMHBIE M BOAHBIE DKOCHCTEMBI;
OpraHu3Mbl, 00pa3yloIIre pa3Hble TPOPHUIECKUE YPOBHU
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[TpakTnueckas padota 6.

AHTpPOIIOT€HHBIE SKOCUCTEMBI.

XapakTepucTuka npyaa Kak
AHTPOIIOTE€HHON AKOCHCTEMBI.

PackpbpiBaTh copep)kaHue TEPMHHOB W TOHATHH: aHTPOIIOTCHHAS
9KOCHUCTEMa, arpodKocucTema, ypOoskocucrema, OuopazHooOpasue.
XapakTepu30BaTh arpo3KOCUCTEMbI U YPOOIKOCHCTEMBI, OCOOCHHOCTH
uX cyuecTBoBaHus. [IpuBOaUTE NpUMEpPBI aHTPOIIOTEHHBIX 3KOCUCTEM
CBOCH MECTHOCTH, ONKCHIBATH HMX BHJOBOH COCTaB U CTPYKTYpY.
CpaBHUBaTh COCTaB U CTPYKTYpY MPUPOJHBIX D3KOCHCTEM U
arpo’KOCHUCTEM, arPOIKOCHCTEM H YPOOIKOCUCTEM
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Cemunap 1. buocdepa — rmobanbHast

3KOCHCTEMA 3eMITH

PackpriBaTh conmep)kaHHEe TEPMHUHOB W TOHSTHIA: OHOcdepa, KUBOE
BEIIECTBO, JUHAmMH4eckoe paBHoBecue. OueHuBath Bkiaa B. .
Bepnanckoro B co3maHue ydeHuss o Ouocdepe. XapakTepu3oBaTh
coctaB Ouoctepsl, (GYHKIUU >KUBOTO BellecTBa Ouochepsl U
onpenenaTh (Ha KapTe) 00acTh ero HauOOJBIIET0 PACTIPOCTPAHCHHUS.
[IpuBoauTh mnpuMepsl NPOsIBIEHUS (DYHKIMIA KUBOrO BelECTBA
ouocdepsl, OMOTeOXMMHYECKOM JIEATEIbHOCTH YEeJI0BEKa.
[lepeuncasate ocobeHHOCTH OHOChephl Kak INI00ANbHON 3KOCHCTEMBI
3emiu
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CemuHap 2. 3aKOHOMEPHOCTH
CYILECTBOBaHUS OnocQepbl

PackpeiBaTh comep)kaHHe TEPMUHOB M TOHSTHUN: IEJIOCTHOCTh
Oouocdepsl, KPYyroBOPOT BEHIECTB, OHOTCOXMMHYECKUE  ITUKIIBI
JJIEMEHTOB, 30HATBHOCTh OHochepsl, OMomMbl. OMHUCHIBATH KPYTOBOPOT
BEIIECTB, OMOTEOXMMHUYECKHE ITUKIIBI a30Ta U yriepoaa B Ouocdepe.
OOBSICHATh TPUUYMHY 30HANBHOCTU Ouocdepsl. Ilepeuncnsare u
XapaKTepu30BaTh OCHOBHbIE OMOMBI CyIIN 3eMJTU
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Cemunap 3. YenoBedyecTBo B
ouocdepe 3emaun

PackpeiBaTh copepkaHMe TEPMHHOB U TIOHATUMN: aHTPOIOICHHbBIE
W3MEHEHHUS,  OKOJOTMUECKUH  KpHU3HC,  TIJI00aJbHBIEIPOOIEMBI.
Xapakrepu3oBaTh 6MochepHyo posb uenoBeka. [IpuBoauTh npumepsl
AHTPONOTEHHBIX M3MeHeHuM B Ounocdepe. OneHUBaTh MOCIEACTBHS
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3arpsi3HEHHsS] BO3JYIIHOW, BOJHOW CpeIbl, W3MCHCHHs KJIHMMara,
CoKpamieHusi OuopasHooOpasusa. DPopmynupoBaTh COOCTBEHHYIO
MO3ULMI0 10 OTHOIICHHIO K TDIO0AIbHBIM W  PErHOHATBHBIM
9KOJIOTMYECKUM TPOOJieMaM, apryMEHTUPOBATh CBOKO TOYKY 3PCHHUSL.
Ha3piBaTh ~ NpUYMHBI ~ MOSBJICHHS  IPHUPOJOOXPAHHOW  ITHUKH,
pacKpbIBaTh 3HAYCHHE IPOrpecca JUIs MPEOJOTIEHHUS 3KOJIOTHMIECKOTo
Kpu3uca
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Cemunap 4. Cocy1iecTBoBaHuE
HPUPOJIBI ¥ YETIOBEYECTBA

PackpsiBath conxepKaHu€ TEPMUHOB U IOHATHHM: PALlMOHAIBHOE
IPUPOJONOIb30BAHUE,  YCTOMUMBOE  Pa3BUTUE,  KOIBOJIOLUS.
XapakTepu3oBaTb  PalMOHAIBHOE  HCIIOIB30BAHHE  ITPUPOJHBIX
PECYPCOB; OCHOBHBIE MOJI0XKEHHUS KOHLIENIIIUN YCTOMYHUBOIO Pa3BUTHS

71-72

JuddepeHnmpoBaHHbIN 3a4€T

PackppiBaTh ~ CMBICT ~ W3y4yaeMbIX TOHSATHH  (BBIACNATH  UX
XapaKTepHbIe MPU3HAKH) U MPUMEHSATH STU MOHITHS MpPHU OMUCAHUU
OMOJIOTUYECKMX OOBEKTOB W MPOILIECCOB, B TOM YHCIIE TaMmeT, I
00BSICHEHUS OTJENBHBIX ()AaKTOB U SIBJICHUU.

UTOT'O

72
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YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
MMPOT'PAMMBI YYEBHOM JUCHUILIVHBI "BUOJIOT UsI"

B ¢ummane I'BIIOY PX UI'CT umeercs kaOuHeT XuMHHM M Ouojoruud ¢ jgabopaTopuei u
71a00paHTCKOM KOMHATOH, B KOTOPOM HMMEETCSl BO3MOXKHOCTh 00€CHEeYUTh CBOOOIHBIN IOCTYIl B
WuTepHeT BO BpeMst y4eOHOT0 3aHATHS U B IEPHO/1 BHEYYEOHOM AeSITeTbHOCTH 00yYarOIIUXCsl.

ITomemienne kaOuHeTa ynosieTBopsier — TpeOoBaHusAM CaHMTApPHO-3MUAEMHUOIOTHUECKUX
npaBun u HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u YacTUYHO OCHAIIEHO THUIIOBBIM
000pyI0BaHUEM, YKa3aHHBIM B HACTOSALIMX TPEOOBAHMSIX.

B cocraB yueOHO-METOIMYECKOTO M MaTepHATbHO-TEXHUYECKOTO OCHAIICHHS KaOMHEeTa XHMHUHU
BXOJIAT:

*  MHOTO()YHKIIHOHAJILHBIA KOMIUICKC IPEI01aBaTes;

*  HaTypaJbHBIC O0BEKTHI, MOJICIH, IPUOOPHI M HAOOPHI JISI BHITIOJIHEHUS JIA0OPATOPHBIX H
MPAKTUYECKHUX 3aHATHH;

* IIEYaTHBIC W SKPAHHO-3BYKOBBIC CPEJCTBA OOYUCHMUS;

* Cpe/CcTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

+ MOJENH U KOJUIEKIIUH OMOJIOTHYECKUX OOBEKTOB;

* TEpEeYHH OCHOBHOM M JIOTIOJHHUTEIBHOMN YyUeOHOI TUTepaTyphl,

*  BCIIOMOTaTEJIbHOE 000PYyI0BAaHUE M UHCTPYKIINU;

+  OubamoteuHbId HOH/I.

B mpouecce ocBoenus nporpammbl OV ] «buosnorus» cTyneHThl JOHKHBI IMETh BO3MOKHOCTh
JIOCTYTIAa K AJIEKTPOHHBIM YYEOHBIM MaTepHaiaM M0 XMMUHU, UMEIOIIUMCS B CBOOOJHOM JOCTYIIE B
ceTu VIHTepHET (RJIEKTPOHHBIM KHUTAM, IPAKTUKyMaM, TecTam, Matepuanam EI'D u ap.).
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6uonoruu, On-linerectsr).
www.informika.ru(9aeKkTpoHHbIH yueOHUK, OONBLION CIIMCOK HHTEPHET-PECYPCOB).
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