MYHULIUIIAJIBHOE OBPA30BAHUE TUXOPELKWI PAMOH

MVYHULIUITAJIBHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXXK/IEHUE
CPEJHAA OBINEOBPA3OBATEJIbHAS LIKOJIA Ne 18 ITOCEJIKA ITAPKOBOI'O
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YpoBenb oOpa3oBaHusi cpeaHee oOuiee odOpazoBanue 10-11 kiacc, 0a30Bblii
YPOBEHb

KosinyecTBo yacoB 68

VYVuutens Bapmaknaa OJabpra AjgexkcanapoBHa, yuurejab ounojgoruu MbOY COII

Nel8 noc. [lapkoBoro

[Iporpamma pazpabotana B coorserctBuu ¢ ®I'OC COO

C V4ETOM NMPHUMEPHON padouyell nmporpaMMbl CpeIHero 00Iero oopas’oBaHus Mo
OHOJIOTMH  VIJIVOJeHHBIH VvpoBeHb A 10-11 kjgaccoB 00pa3oBaTeJbLHBIX

VYPEKICHUH,

¢ vuetoM YMK WN.Bb. Aradononoii, H.B. baonuesa u B.U. CuBor;asosa no
OMOJIOTHH JIJIS CPEeHero oomero oopasoBanus 0a30BbLIi U VIJVOJCHHBIH VPOBHH,

«Apoday, 2019r.




[osicHuTeIbHASA 3aNIUCKA

Pabouas nporpamma coctaBieHa Ha ocHOBe [IpuMepHOIl mporpaMMmsel cpenHero ooIero
o0pa3zoBaHus 110 OUoIOTHH JUTst (0a30BbI YPOBEHB), MPEICTABICHHBIC B COOPHUKE IPOTPAMMBI I10
6uonorum s 10—11 ximacco, c¢ yuetom YMK B.M. CuBorna3zoBa uzgarensctsa «J{poda» Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBareibHOI mporpammbl. OHH
MOJTHOCTBIO COOTBETCTBYIOT TPeOOBaHUSAM (eAepaTbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpeaHero (MOJHOro) obmero oOpa3oBaHUS K CTPYKType IporpamMM IO y4eOHBIM
npeMeTaM U HalpaBlIeHbl Ha JOCTIDKEHHE IUIAHUPYEMBIX PEe3yJbTaTOB OCBOSHHS OCHOBHOM

00pa30BaTeNIbHOIN NPOrpaMMBl.

ABropckass mporpamma M. b. AradonoBoii, B. M. CuBornasopa, peain3oBaHHas B
yueOHnkax «buonorus. O6mrast 6uonorus. bazoseiii ypoBenb. 10 kimace» u  «buomorus. O6mias
Oouonorus. bazoBwiii ypoBenb. 11 kmace» (aBtopsl: B. U. CuBornasos, U. b. Aradonosa, E. T.
3axapoBa), MpeACTaBIseT BapHaHT HArpy3ku | Yac KIACCHBIX 3aHATHI B HENEIO MPH U3yYCHHUH
npeamera B Teuenue nByX JieT (10 m 11 kimaccel), coorBeTcTBeHHO 70 4acoB mpenojaBaHus B
TEYECHHE JIBYX JIET.

Bribop mporpammsl oOycioBieH HamnuneMm yueOHuka W.b. AradonoBoit m  B.J.
CuBornaszoBa «buonorus» (0a30Bblif u yrioyOneHHbI ypoBeHb), MockBa, u3a. [dpoda, 2019 u
YMK nns yuurens.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUS Kypca 0MOJIOrHH

B mnpornecce ocBoeHMs Kypca ydaluiicss MOJYyYUT BO3MOXKHOCTh HMPHOOPECTH IMO3HABaTelbHbIE
LeHHOCTH:

® yMEHHE KPUTUYECKH OLIEHWBAaTh MHGOPMAIUIO O NEATEIBHOCTH YeNIOBEKa B MPHUPOJE,
MIOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB;

e BJaJEHHE OCHOBHBIMH METOAAMU HAYYHOTO TIO3HAHUS TpU  OMOJIIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX OOBEKTOB M IKOCUCTEM: ONMCAaHUE, U3MEPEHHUE, HabJI0ACHNE;

e BJIQJICHHME HaBBIKAMU II03HABATEJIbHOM, Y4eOHO-UCCIEOBAaTEIbCKOM U MPOEKTHOM
JeSITeIbHOCTH, HaBbIKaMU Pa3peleHus Ipooem;

e CrocoOHOCTP M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METO/JOB  pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJO0B [TO3HAHUS;

e BJIQJICHUE HABBIKAMU [103HABATEIbHOW pEQIIEKCMM KaK OCO3HAHMSI COBEPILIAEMBIX
JICUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB M OCHOBAHMI, I'PAHMI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX [TO3HABATENBHBIX 3a/1a4 U CPEJICTB UX JOCTHKEHUS;

HPaBCTBEHHbIE IECHHOCTH:

e CrocoOHOCTh AaHAJIM3UPOBAaTh W OIEHUBATH IOCIEICTBUS JEATEIbHOCTH YEIOBEKa B

IIPUPOJE;
KOMMYHUKATHBHbIE IEHHOCTH:

e BJIQJICHUE SA3BIKOBBIMH CPEACTBAMHM — YMEHME SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPE/ICTBA;

e YyMEHHE TMPOJYKTHMBHO OOIIAThCS M B3aUMOJCHCTBOBaTH B IIPOIECCE COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATh MO3UIMU APYTroro, 3G (GeKTUBHO pa3pemaTb KOHQIUKTHI.

B mporpamMe o00s3aTenbHO NPEAYCMOTPEH HMHTETPUPOBAHHBIA MOAXOA K OOYYEHHIO C
IpUBJIeUYEHHEM HH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHMH M HCHOJb30BAHHWEM Y4eOHO-
MeToandeckux KoMiiekToB B. M. CuBoria3oBa, KOTOpbIe MO3BOJISIOT pa30UTh U3ydaeMblid MaTepuall
Ha OCHOBHOM M JONOJIHUTEIBHBIH M PpEalu30BaTh JUYHOCTHO-OPUEHTHUPOBAHHBIM MOAXOI K
00y4YEHHIO MyTeM CO3JJaHHs MHIMBUYaJIbHBIX 00pa30BaTEIbHBIX TPACKTOPUH.

B coorBerctBHM ¢ TpeOoBaHusMU DeleparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHaapTa cpeaHero (MomHOro) o0mero o0pa3oBaHUS K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBarenbHON MporpaMmMbl K OKOHYaHHMIO 11 Kiacca y ywammxcsi HeoO0XoauMo chopMHUPOBATH
MHUPOBO33pEHHE, OTBEUAIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOMN MPaKTUKH,
0O0IIIeYeTIOBEYECKUM IICHHOCTSM W HeajaM TPaKAaHCKOTO OOIIECTBAa; OCHOBBI CAMOPa3BUTHUS U



CaMOBOCIIUTAHUs; HABBIKK COTPYAHMYECTBA CO CBEPCTHUKAMHU, JEThbMU MIIAJIIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YIEOHO-UCCIEA0BATEIbCKOM, POSKTHON 1
Ipyrux Buaax jaesTelbHOCTH. I[IIKONBHUKM JOJDKHBI OCBOUTH MEXKIPEIMETHBIE TMOHATUS U
YHHUBEpcaibHble ydeOHbIe NEHCTBUS U HAYYUTHCS UX HCIOJIb30BaTh B Y4eOHOW W MO3HaBAaTEIbHOU
JESITEIIbHOCTH, a TaKKe YMeTh (JOPMUPOBATH U PEATU30BBIBATh HHIWBHIyaIbHBIE 00pa30BaTEIbHbIC
TpaekTopuu. B mpeameTHoi 001acTH Ha 02a30BOM yPOBHE NPEAINOJIAraeTcs:
e (opmupoBaHUE MPEACTABICHUN O POJIU M MECTE OMOJIOTHH B COBPEMEHHON HAYYHOW KapTHHE
MUpa;
e [OHUMaHHE poiu Ouonoruu B (OpMHPOBAHUH KPYyro3opa U (pyHKIHMOHAIBHON I'PaMOTHOCTH
YeJIOBeKa JJI PEHICHUs PAKTUYECKUX 3a]1ay;
® OBJIAJICHUE OCHOBOIIOJATaOMIMMU MOHITHSAMU M TPEACTABICHUSIMU O XKUBOW MpPUpOJE, €€
YPOBHEBOI OpraHu3aliy U 3BOJIIOLUY;
® yBEpPEHHOE MOJb30BaHUE OMOJIOTMUYECKO TEPMUHOJIOTUEN U CHMBOJIHMKOI;
e OBJaJIeHHE CII0COOaMU BBISIBJICHHS U OIICHKU aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPO/IE;
e (QopmupoBaHue yMeHUU OOBSACHATH PE3yAbTaThl OMOJOTHYECKMX HSKCIIEPHUMEHTOB, pelIaTh
3JIEMEHTapHbIE OMOJIOrMYECKUE 3aJauH.
MeTanpeaMeTHBIMHU pe3yIbTATAMH OCBOEHHS Kypca OMOJIOTUM SIBJISIIOTCS:
® OBJIAJICHUE COCTABISIOIIMMU MPOEKTHOW U MCCIIEOBATENbCKON JAEATEIbHOCTH MO U3YyUYECHUIO
00ImMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKUBOW IPUPOJE;
® YMEHHE CAMOCTOSTEIbHO ONPEAEIIATh LIEJIU U COCTABIATh IJIaHbL;
® CIIOCOOHOCTH CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH YUCOHYIO
¥ BHEYy4eOHYIO (BKJIIOYAasi BHEIIKOJIBHYIO) NIEATEIbHOCTh; BHIOMPATh yCIIEUIHbIE CTPATETUU B
Pa3JIMYHBIX CUTYAIUsX;
® yMEHHE OCYIIECTBIISTh CAMOCTOATEIbHYIO HHPOPMAIIMOHHO- TO3HABATENIBHYIO IS TEIbHOCTD,
BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3NMUYHBIX MCTOYHMKAX HH(DOpPMAIMH, KPUTUYECKU
OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO, TOTYUAEMYIO U3 PA3IMUYHBIX UCTOYHUKOB.
JINYHOCTHBIE pe3yJabTaThl OCBOCHHS MpeameTa «buoorus» AoCTUraroTcs B €IMHCTBE
y4eOHOM ¥ BOCHIHUTATEIBHOW JEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUUCKUMU
COIIMO-KYJIbTYPHBIMU, HUCTOPHUYECKUMU U JIYXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMH, HPHUHSATHIMH B
oOuiecTBe MpaBWJIaMM W HOPMaMmH IOBEJEHHMS U CHOCOOCTBYIOT IIpolleccaM CaMOIO3HaHMS,
CaMOBOCIUTAHUSA U CaMOPAa3BUTHUSA, PA3BUTUSl BHYTPEHHEH MO3UIMUU JUYHOCTH, NATPUOTHU3MA H
IPaBOIOPSJIKY, YEJIOBEKYy TpyAa U cTaplieMy HOKOJEHHUIO, B3aUMHOIO YBaXXEHHs, OEpPEKHOIr0
OTHOILLIEHHUS K KYJIbTYPHOMY HACJIEIMIO0 U TPAJULMAM MHOTOHAIIMOHATILHOrO Hapoaa Poccuiickoit
®denepainyu, NPUPOJE U OKPYKaIOILIEH cpeie.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOro mpeaMeTa «bHOIOTHS» TOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpEHHEH
MO3UIUEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPUEHTAIIMIA, MO3UTHUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMbITA ACATEIBHOCTH B IMPOIECCE peau3allii OCHOBHBIX HAINPABIECHUN BOCIHUTATEIIbHOU
JeSATeTLHOCTH, B TOM YHUCJI€ B YaCTHU:
1. I'pamaaHCcKoOro BOCMTAHMSA:
— c(hOpMUPOBAHHOCTh rpa)kAaHCKOU MO3ULUU oOydJaromerocss Kak akTUBHOTO H
OTBETCTBEHHOT'0 WIEHa POCCHICKOro 0OIIecTBa;
— OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)XXEHHE 3aKOHA |
MPaBONOPSJIKA;
— TOTOBHOCTh K COBMECTHON TBOPYECKOW ACATEIHPHOCTH TPH CO3/IaHUHM YYE€OHBIX IMPOEKTOB,
peleHnr y4eOHbIX U TI03HABATENbHBIX 3a]1a4, BHIMOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3ULIMIO [0 OTHOLIEHHIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U OOBICHATH €6;
— YMEHHE YUYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O B3aMMOJECHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKICHUSIMH, KYJIBbTYPHBIMU IICHHOCTSIMU M COITUAIIbHBIM MTOJIOKCHHUEM;
— TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M HCCIEAOBATEIIbCKUX 3aJa4, YBAXKUTEJIBHOTO  OTHOILIEHUS K  MHEHHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHUYECKOTO COJIEPIKAHUS;



— TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU NEATEIbHOCTH.

2. ITaTpHOTHYECKOT0 BOCIHHMTAHUSA:

— c(hOPMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW HMICHTUYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHoil, ropaoctu 3a cBo kpail, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, IPOIIIOE U HACTOSIIIIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

— LIEHHOCTHOE OTHOLIEHUE K IMPUPOJHOMY HACIEIUIO M NAaMATHHUKAM MPUPOJBI; JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

—  CIIOCOOHOCTH OIEHUBATh BKJIAJ POCCHICKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OHOJIOTHUH,
MOHUMAHUSA  3HAYCHUS OWoJOTMH B TO3HAHWHM 3aKOHOB IMPHPOJBI, B KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

— uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cyan0y.

3. JyX0OBHO-HPABCTBEHHOI'0 BOCIUTAHUSA:

— OCO3HAHME AYXOBHBIX LEHHOCTEW POCCHUICKOIO0 HApPOAa;

— c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBE/ICHUS;

— CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U IPHHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYMBOTO OYAYIIEero;

— OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POJUTENSIM, CO3JAaHUIO0 CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEH CEMEWHOW KM3HHU B COOTBETCTBHM C TPAAUUUAMHU Hapoa0B Poccuu.

4. ICTEeTHYECKOr0 BOCTIMTAHUS:

— ACTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETHKY ObITa, HAYyYHOTO M TCXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

— MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JCUCTBUS >KHUBOW MPUPOIBI U €€ LIEHHOCTH;

— TOTOBHOCTb K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBa
TBOPYECKOM JINYHOCTH.

5. Du3n4ecKoro BOCIUTAHUSA:

— MOHMMAaHUE W peaju3alus 37J0POBOTO M 0e30rmacHoro obpasa »Xu3HM (3I0pOBOE MHUTAHUE,
COONIOZICHNE THTMEHUYECKHX MpPaBUI M HOPM, COATAaHCUPOBAHHBIN PEXHUM 3aHITHUA U OTAbIXA,
peryisipHasi puznueckasi akTHBHOCTh), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCcTBEeHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

— MOHUMAaHUE IIEHHOCTH MPaBWJ UHANBUIYATBHOTO U KOJUIEKTUBHOTO 0€30MMacHOTO MOBEICHUS
B CUTYyalUsIX, YIPOXKAIOLIKX 30POBbIO U )KU3HU JIOCH;

— OCO3HaHUE TIOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS).

6. TpynoBoro BocnuTaHusi:

— TOTOBHOCTB K TPYAY, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

— TOTOBHOCTh K AaKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW M COIMAIIbHOW HAaINpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO ACSITELHOCTD;

— WHTEpEC K pasNIuuHbIM chepam TpodecCHOHAIBHONW ACSITEIBHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO HAa TMPOTSHKCHHH BCEH
JKU3HHU.

7. IKOJIOTMYECKOT0 BOCIIUTAHMS:

— 9KOJIOTHUECKU IIeNIeCO00pa3Hoe OTHOILICHHE K MPUPOJE KaK HMCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CyIIIECTBOBAHUS;

— MOBBIIIIEHUE YPOBHSI DKOJIOTUYECKOW KYJIbTYphl: MPUOOPETEHHE ONbITa TIAHHPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOIMIEH CPEIbl;

— OCO3HaHUE TTI00aTHHOT0 XapaKTepa SKOJOTUIECKUX MPOOJIeM U MMyTeH X PelIeHUS;

— CIOCOOHOCTH MCIOJIB30BATh MPHOOpETaeMble MPU U3YyUEHUH OUOJIOTMH 3HAHUS U YMEHUS TpU
pemeHun mpoOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJONOIH30BAHUEM (COONIOACHHUE MPABUI
MOBEJICHUS B IIPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PAaBHOBECHUS B dKOCHCTEMax, OXpaHy BUIOB,
IKOCHCTEM, Orochepsl);

— AKTUBHOE HEMPUATHE ACHCTBUI, IPUHOCAIINX BPE OKPYKaIOIIe TPUPOIHON Cpesie, yMEHUE
MIPOTHO3MPOBATh HEOIArONPUSTHBIC YKOJOTUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JICHCTBHA H



MpeI0TBpalIaTh UX;
— HaJu4Me pa3BUTOrO SKOJOTWYECKOIO MBIIUICHUS, JKOJOIMYECKON KYJIbTYpbI, OIBITA
JIEATEIIbHOCTH ~ AKOJIOTUYECKOW  HAIIPABJIICHHOCTH, YMEHHUS  PYKOBOACTBOBaTbCA HMMHU B
MIO3HABATEJIbHONW, KOMMYHUKATHBHOM M COLMAIBHOW MPAKTHKE, TOTOBHOCTHM K Y4YacTUIO B
MPAKTUYECKOU IESITENBHOCTH AKOJOTMYECKON HAMPABICHHOCTH.

8. IleHHOCTH HAYYHOTO NTO3HAHUS:

— c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOINECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JAHMAliore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

— COBEPLICHCTBOBAHUE SI3BIKOBOM u YUTATEIbCKON KYyJbTYpbl KakK CpEICTBa
B3aUMOJICHCTBUS MEXY JIOJIbMH W TIO3HAHUS MUPA;

— MOHUMAaHKUE CreNU(UKH OMOJIOTUM KaK HAayKd, OCO3HaHUsi e€ pond B (QopMHUpOBaHUU
palMoOHaIbHOIO HAyYHOTO MBIIUICHHS], CO3JaHUH LEJIOCTHOTO MPEICTaBICHHS 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE MPUPO/IbI, YETOBEKA U 00IIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1
pelIeHnu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

— yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHM JUII COBPEMEHHOW IMBHJIM3AIMH: OOECIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIMHBI; CO3/IaHUE TMEPCHEKTUBHBIX OMOTEXHOJIOTHM, CHOCOOHBIX
pemarb pecypcHble MPOOJIEMbl pa3BUTHS 4YEJIOBEUECTBA; MOMCKA IyTeH BbIXOJAa W3 TIJI00AIbHBIX
9KOJIOTHUECKHUX MpobiieM u obecreueHus: Mepexoja K yCTOMYHMBOMY Pa3BUTHUIO, PAIMOHATBHOMY
MCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

— 3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMYECKHUX 3HAHUN B LESIX IMOBBIMICHHUS OOMIEH
KYJIbTYpbl, €CTECTBEHHOHAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIHMOHAIBHOU
rPaMOTHOCTH O0y4arouuxcs, GopMUpyeMoil pu U3yu4eHuu OUOIOTHH;

— IMOHMMAaHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJb30BaTh IOJydyaeMble 3HAHMS [ aHalIM3a H OObBSICHEHUS SIBICHUUN
OKPY)KAIOIIETO MHpPa W TMPOUCXOIANIMX B HEM HW3MEHEHUH; yMEHHE nelaTh O0O0OCHOBAaHHBIE
3aKJTFOUYECHUS Ha OCHOBE HAayUHBIX (JAKTOB M MMEIOIIUXCS JAHHBIX C IENIbI0 TTOMyYeHHUS! TOCTOBEPHBIX
BBIBO/IOB;

— CIOCOOHOCTBH CaMOCTOSITEIHPHO HCIIOJIB30BaTh OMONOTHUECKHUE 3HAHUS ISl PEeLISHUS Mpo0ieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

— OCO3HAHME LIEHHOCTH HAyYHOW JESATEIbHOCTH, FOTOBHOCTH OCYLIECTBIIATH INPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO IESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

— TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEephIBHOMY OOpa3oBaHHI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY  TIOJYYEHUIO  HOBBIX 3HaHUM MO OWMOJOTMHM B COOTBETCTBUM C >KM3HEHHBIMHU
MOTPEOHOCTAMU;

B mpomecce nmoctuxkeHUs JUYHOCTHBIX PE3YJIBTATOB OCBOCHUSI OOYYArOUIUMUCSA TMPOTPAMMBbI
cpeaHero oOImero o0pa3oBaHUs Y OOYYalOIIUXCS COBEPIICHCTBYETCS SMOLIMOHAIBHBIN MHTEIUIEKT,
npenoararoui ¢OpMUPOBAHHOCTD!

— CaMOCO3HaHUSs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE  COCTOSIHUE,
BHUJICTh HAMPABJICHHUS PAa3BUTHS COOCTBEHHOW HMOIMOHAIBLHON c(depbl, OBITh YBEPEHHBIM B
cebe;

— CaMOpPETYJINPOBAHHUS, BKIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE TMOBEJEHHE, CIIOCOOHOCTh AANTUPOBATHCS K DMOIMOHAIBHBIM H3MEHEHUSM U MPOSBIATH
TUOKOCTH, OBITH OTKPBHITHIM HOBOMY; — BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMJICHHE K
JIOCTHKEHUIO LIEJIH

— U YyCIeXy, ONTUMH3M, HWHUIHUATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOHsl M3 CBOHUX
BO3MOXKHOCTEH;

— SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh  AMOLMOHAIBHOE COCTOSHHE JPYTHUX,
YUYUTBIBATH €T0 npu OCYIIECTBIICHUH KOMMYHUKAIIMH, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHUIO;

— COLIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JIPYTHMH
JOJbMH, 3a00TUTHCSI, IPOSBIATH UHTEPEC U pa3periaTh KOHGIUKTHI.

Kpurtepuu oneHnBaHus NJIaHNPYeMbIX pe3yJbTATOB:



Oyenka ycmHo20 omeema yuaujuxcs

Otmertka "5" craBuUTCs B ciaydae:

1. 3HaHus, MOHUMAaHUSA, TTyOUHBI YCBOCHUS 00y4aromUMcs Bcero 00bEMa mporpaMMHOTO
MaTepuaia.

2. YMeHUs BBIICIATH ITIaBHBIE MTOJIOKEHHS B M3yYEHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U
IpUMEPOB 00001ATh, JeNaTh BEIBO/IbI, YCTAHABIMBATD MEKIIPEIMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPUYECKU IPUMEHSET NI0JyYEHHbIE 3HAHNUS B HE3HAKOMOU CUTYyaluu.

3. OrcyrcTBUE OMMOOK U HETOUETOB IPU BOCIIPOM3BEICHUN U3YYSCHHOTO MaTepraa, Py YCTHBIX
OTBETAX YCTPAHEHUE OTIENIbHBIX HETOUHOCTEN € IIOMOIIBIO IOIIOJHUTENBHBIX BOIIPOCOB YUUTEIS,
coOI0ZIcHHE KYJIbTYPbl YCTHOM peyun.

Ormetka "4":

1. 3HaHKe BCEro M3y4eHHOTO MPOrPaMMHOT0 MaTepHalia.

2. YMeHuil BBIIENISTH IJIaBHBIE MOJIO0XKEHHS B H3y4EHHOM MaTepuase, Ha OCHOBaHUU (aKTOB U
IpUMEPOB 0000IATh, JIeNIaTh BHIBOJIBI, YCTAHABIMBATD BHYTPHUIIPEIMETHBIE CBSI3U, TPUMEHSTH
[IOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE.

3. Hesnauurenbuble (HerpyObie) OMMOKHA U HETOUETHI TPU BOCTIPOU3BEACHUHN U3YUEHHOTO
Marepuaia, COOII0IEHIEe OCHOBHBIX MPABHJI KYJIbTYPbI YCTHOH pedn.

OtmeTtka "3" (ypoBeHb MpEACTABICHUN, COUETAIONINXCS C IIIEMEHTAMU HAYYHBIX MOHSATHH):

1. 3HaHue U yCBOEHHUE MaTepHalia Ha YPOBHE MUHUMANBbHBIX TPEOOBAHUI MPOTPaMMBbl, 3aTPyTHEHUE
MIPU CaMOCTOSITEIbBHOM BOCIIPOU3BEICHUH, HEOOXOJUMOCTh HE3HAYUTEIBHOM TOMOIIU
npernoaaBarers.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHHS IIPH OTBETAaX HA BUJIOM3MEHEHHBIC
BOIIPOCBHI.

3. Hannuue rpy0oii omnOKy, HECKOJIBKUX HETPyOBIX IMPU BOCIPOM3BEIEHUU U3YYEHHOTO0 MaTepHara,
HE3HaYUTeNIbHOE HeCOOI0IEHIE OCHOBHBIX MTPaBWJI KYJIbTYPbl YCTHOM peyu.

Otmetka "2":

1. 3HaHMe U yCBOGHUE MaTepHaja Ha YPOBHE HUKEe MUHUMAIbHBIX TPeOOBAaHUHN MPOrpaMMBbl,
OTJIeNIbHBIE TPEACTaBICHUs 00 U3yYEeHHOM MaTepHale.

2. OTcyTcTBUE YMEHHH paboTaTh Ha ypOBHE BOCIIPOM3BEICHNS, 3aTPy/IHEHHS [IPU OTBETaX Ha
CTaH/IapTHbBIE BOIIPOCHI.

3. Hannume HECKOJIbKUX IPYOBIX OMIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCTIPOU3BEACHUH
M3YYEHHOT0 MaTepuala, 3HaYuTelIbHOEe HeCOOI0IEeHHEe OCHOBHBIX MTPaBWJI KYJIbTYPbl YCTHOM peyu.
Oyenka 8bINOIHeHUss NPAKMUYECKUX (1abopamopHblx) pabom

OtMmetka "5" cTaBUTCS, €CIIM YUCHUK:

1. ITpaBHIJIBHO OIIpENETNII LIENb ONBITA.

2. BeimosiHui paboTy B MOJHOM 00beMe ¢ COOII0IeHUEM He00X0AUMOM MOCe10BaTeIbHOCTH
IIPOBEJCHUS OIBITOB U U3MEPEHUH.

3. CaMOCTOSATENIBHO U PALMOHATIBHO BHIOpA U MOATOTOBHII JIS OIIbITAa HEOOXOMMOE 000pyIOBaHHUE,
BCE OIBITHI IPOBEN B YCIOBUAX U pEXKHUMaxX, 00ECIEUNBAIOLIUX MTOJIyY€HNE PE3YIbTAaTOB U BBIBOJIOB C
HauOO0JIbIIEeH TOYHOCTHIO.

4. Hay4Ho rpaMOTHO, JJOTUYHO OIKcal HaOI01eHus U cOpMyIUpOBaj BBIBOBI U3 OmbiTa. B
MPEJICTABJICHHOM OTYETE MPaBUIIHLHO U aKKYpaTHO BBITIOJIHUI BCE 3alMCH, TaOJIUIIbI, PUCYHKH,
rpaduKH, BBIYUCICHUS U Ceall BEIBOIBI.

5. IlposiBiisieT OpraHu3alliOHHO-TPYAOBBIE YMEHUS (ITOIIEPKUBAET YUCTOTY pabOYero MecTa u
NOPSZIOK Ha CTOJIE, 3KOHOMHO UCIOJIb3YET PACXOHbIE MAaTEPUAIIbl).

6. DKCIEPUMEHT OCYILECTBIISAET 10 IJIaHY C YU€TOM TeXHUKHU 0€30IacHOCTH U MPaBHUII pabOTHI C
MaTepuaiaMu ¥ 000pyI0BaHUEM.



Otmetka "4" craBUTCS, €CIIM YYEHUK:

1. OnbBIT TPOBOUI B YCIIOBUSAX, HE 00SCIIEYMBAIONINX JOCTATOYHON TOYHOCTH U3MEPEHUMN.

2. Wnu 6bU10 MOMYIIEHO JABa-TPH HEIOYETA.

3. Wnu He 6onee ogHo# HErpyOO# OMMOKK M OJJHOTO HEA0YETa.

4. Inu 3KCIEpUMEHT MPOBEICH HE TOJTHOCTHIO.

5. Vinu B onvicaHuy HaOJIIOJJCHU U3 OIBITA JIOIYCTHII HETOYHOCTH, BBIBOBI CJIEJIa HEMOJIHBIE.
Otmertka "3" cTaBUTCS, €CIIU YUEHUK:

1. IlpaBuiIbHO ONpEAETHII IeTb OIBITA; paOOTY BBIMTOJIHAET MIPABUILHO HE MEHEE YEM HAIOJIOBUHY,
OJTHAKO 00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO MO3BOJISAET MOIYYUTh MPABHIIbHBIEC PE3YIIbTATHI U
BBIBO/JIbI 10 OCHOBHBIM, IPUHIIUIIMATHHO BaXXHBIM 3aJ1a4aM paOOoThI.

2. N nogbop obopyaoBanus, 00bEKTOB, MATEPUAIIOB, a TAK)Ke Pa0OTHI IO HAYaIly OMbITA MPOBEI C
MOMOIUIBIO YYUTEIS; WIH B X0J1€ IPOBEJCHHS ONBbITa U U3MEPEHUI OBbLIIN TOMYIIEHbI OLTUOKHU B
OMKCaHUU HAOMOIeHUH, (POpPMYITHpPOBAaHUH BHIBOIOB.

3. OmbIT IPOBOAMIICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO MPUBENO K TOITYYCHHUIO PE3yIbTaTOB C
OO0JIBIIEH MOTPENTHOCTHIO; MIIH B OTYETE OBUIN JIOMYIICHBI B 00IIEH CII0)KHOCTH He Oojiee ABYX
OmMOOK (B 3aMUCAX €AMHUL], U3MEPEHUSX, B BEIYUCICHUSX, rpadukax, Tabianmax, cxemax, 1 T.J1.) He
NPUHIUIHAIBHOTO JUTsl JAHHOH paboThl XapakTepa, HO TMOBJIHSBIINX Ha PE3YIbTAT BHITIOJIHEHUS.

4. omyckaeT rpy0yro ommoKy B X0Ji€ dKCepuMeHTa (B 00bsCHEHUH, B 0()OpMIICHIH paOOTHI, B
COOJIIOICHUH MTPaBUJI TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ MaTepuanaMu U 000pya0BaHUEM ),
KOTOpasi UCIPABISETCS M0 TPEOOBAHUIO YUUTETIS.

Otmerka "2" cTaBUTCS, €CIIU YUCHUK:

1. He ompenenuit caMOCTOSTENBHO 1IEITh OIBITA; BHITOIHIII padOTy HE MOJHOCTHIO, HE TIOJTOTOBUI
HYXXHOE€ 000pyZI0BaHNE U 00HEM BBIITOJIHEHHON YaCTH PabOTHI HE TO3BOJISET CAENATh MPABHIIBHBIX
BBIBOJIOB.

2. lnu omBITHI, W3MEPEHUs], BBIYUCIICHNUS, HAOIIOJCHHUS TPON3BOIMIINCH HETIPABMIIEHO.

3. inu B xo/1e paboThI ¥ B 0TUETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYEHHBIE B
TpeGoBaHuUsAX K oreHke "3".

4. Nonyckaet n1Be (1 60ee) rpyOble OMMOKHU B X0JI€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0hOPMIIEHUN
paboThl, B COONIOICHUN TIPABHII TEXHUKH 0€30MacHOCTH MpU paboTe ¢ BEIIeCTBAMHU U
000pyI0BaHUEM, KOTOPHIE HE MOXKET UCTIPABUTH JJAKE TI0 TPEOOBAHHIO YUUTEIIS.

COJAEPKAHUE

bazoeiii ypoenp 10 kmacc (1 4 B Hememto, Bcero 35 4WacoB B HeNen0, W3 HUX | dac -
pe3epBHOE BpeMsl)
BBenenue (1 Jac)

Mecto kypca «OOmas OuONIOTHs» B CUCTEME €CTECTBEHHO-HAYYHBIX JIUCIMIUIMH, a TaKXke
cpeau O6mosnornyeckux Hayk. Llenb u 3agaum kypca. 3HaueHUe MpeaMeTa JUIis MOHUMAaHMs €MHCTBA
BCEro >KMBOTO, B3aHMMOCBSI3U BceX yacted O6uochepsl 3emnu. Cuctema xuBoil npuponsl. [lapcTsa
JKUBOU TIPUPO/IBI.

PA3JIEJI 1. Buonoz2usa kak nayka.
Memoowt noznanusa Hayunoz2o no3nanus (3 uacoes)
Tema 1.1KPATKAS UCTOPUA PAZBUTUSA BUOJIOT MU (14)

Crtpykrypa Ouonoruu Kak Hayku. buomorndyeckue Hayku 0 opMe B CTPOCHUU OPTaHHU3MOB.
Cucremaruka. DBodIOIMOHHOE ydeHHe. Kiaccupukanuss OMOJOTMYECKMX HAayK. DTambl pa3BUTHUS
ouonornn. [lemoHcTpamus. buorpadum m mopTperhl (M300paXkK€HWs) YYEHBIX, BHECIIMX BKJIaJ B



CTaHOBJICHUE U Pa3BUTHE OMOJIOTUHU KaK HAYKH.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHM

VYuamuecs 10JKHBI 3HATh:

. ompezeseHne OHOIOTUH KaK HAyKH;

. OCHOBOIIOJIOXKHHKOB OHMOJIOTHM KaK HayKH, OCHOBOIIOJIO)KHMKOB HAy4YHOW (3amaJiHoM)
MEIUIINHBI, aHATOMUH, (I)I/I3I/IOHOFI/II/I;

. CO3aTeIel KIIETOYHOU TEOPUH;

. co3zaTeseil COBPEMEHHOTO 9BOIOLMOHHOTO YUCHHUS U 3Tallbl €T0 CTAaHOBIICHUS;
. KJ1accu(hUKALUIO0 OMOIIOTUYECKUX HAYK.

VYuamyecs: 10KHBI yMETh:

. OLICHMBATh BKJIA/l OT/ICIBHBIX YYCHBIX B Pa3BUTUE OHOIOTUH

Tema 1.2 CYIITHOCTD XW3HU U CBOKICTBA XHBOI'O (1u)

Omnpenenenue >KU3HU. XUMHUYECKHH COCTaB W  KIETOYHOE CTPOCHHE OPraHU3MOB,
Hacenaomux 3emito. OOMEH BELIECTB W CAMOpPEryjsilus B OHOJOTMYECKMX CHCTEMax.
CaMoBOCIIpOHM3BE/ICHUE; HACIIEACTBEHHOCTh M M3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHUS KHUBOU
marepun. Poct um pasBurme. Pa3gpakuMocTb. PUTMHYHOCTH MPOIECCOB KU3HEACSATEIHLHOCTH.
JIMCKpETHOCTb U LIeIOCTHOCTb.

Jemonctpauus. CBoicTBa )KUBOTO (AHUMALUA).

I[TPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

VYuyarmuecs 10JKHbI 3HATh:

. OTIpeJIeIICHUE KU3HU;

. CBOMCTBA KUBBIX CHCTEM.

VYyamuecs 10KHbI yMETh:

. JIaBaTh OTPeIeICHUE KU3HU;

. MIPUBOANTE PUMEPHI IPOSIBIEHUI CBOICTB KHBOTO.
METAIIPE/IMETHBIE PE3VJIbTATBI ObBYUEHU A

VYuyaruecs 10JKHBI YMETb:

. paboTaTh ¢ yueOHUKOM, COCTaBJIATh KOHCIEKT naparpada;

. pa3padaTbIBaTh IUIAH-KOHCIIEKT TEMBI, UCTIONB3YS pa3HbIe HCTOYHUKHA HH(POPMAIIUH;
. TOTOBHTH YCTHBIE COOOIIEHUS U pedepaThl Ha 3aJaHHYIO TEMY;
. MOJTb30BaThCS IOMCKOBBIMH cUCTeMaMu MIHTepHeTa.

Tema 1.3 YPOBHU OPI"AHU3AIINN XKUBO MATEPUN. METO/IbI BUOJIOTUU (1u)
YpoBHU OpraHu3aluy XUBOU npuponsl. Mepapxus ypoBHer. MeToabl TO3HAHKS )KUBOU IIPUPOIBI U
ux ocobeHHocTH. [leMoHCTpanys. YpOBHU OpraHU3aIMK KUBOM MaTepUu (aHUMAIIHS).



IMTPEAMETHBIE PE3YJIbTATHI OBYUEHUM A

VYuanuecss J0OJKHEI 3HATh:

. YPOBHH OpPTaHU3aIUH KUBOW TTPUPO/IBI,

. METO/IbI TO3HAHMS JKHBOU MPUPOJIBI.

VYwyamuecs N0KHbI yMETh:

. pacnpenenaTb YpOBHH OPraHU3alUU )KUBOW MPUPOBI B COOTBETCTBUM C UX UEPAPXUCH;

. MIPUBOAUTH IPUMEPHI MPOSIBICHUN CBOWCTB KUBOI'O HA PA3HBIX YPOBHSX.

OcHoBHble TOHATHS. buonorus. YKusHb. OCHOBHBIE OTIWYHS >KHBBIX OPraHU3MOB OT OOBEKTOB
HEXUBOW MPHUPOIbL. YPOBHU OpraHu3anuu >KUBOM Marepuu. OOBEKThl MU METOJbl HU3yYCHHUS B
o6uosiorur. MHOTOOOpa3ue KMBOTO MUpa.

MexnpeaMeTHbIC CBSI3U

Heoprannueckas xumusi. Xumuueckue 35eMeHThl [lepuoaunyeckoii cucremsl J[. 1. MenneneeBa u ux
OCHOBHEIE CBOICTBA.

Oprannueckast xumusi. OCHOBHBIE TPYIIITBI OPTaHUYECKUX COCTMHEHUM.

METAIIPEAMETHBIE PE3VJIbTATBI ObYUEHU A

VYyanuecs 10KHbI yMETh:

. paboTaTh ¢ pa3HBIMH HCTOYHUKAMH WH()OPMALINN;

- MOJIb30BaThCS MIOMCKOBBIMU CHCTeMaMu MIHTepHeTa.



Paznen 2. Kierka (11 yacoB)

Tema 2.1. UcTopus n3yuyenus kjaeTku. Kierounas teopus (14)

Knerka kak cTpykTypHas M (yHKIMOHalbHas €JUHMLA XHUBOro. Mcropus u3ydeHHs KIIETKH.
IIpokapuornueckass M DJyKapuoTHYecKas KIETKU. [IpuHIMNManbHAas cxema CTPOCHHS KIIETKH.
Kiterounas Teopus U e OCHOBHBIE ITOJIOKEHUS.

Hemonctpanus. [IpuHIMNMaNIbHBIE CXEMBI YCTPONMCTBA CBETOBOIO U AJIEKTPOHHOIO MHMKPOCKOIIOB.
Mopenu knetkd. Mukpornpenaparbl KJIETOK PaCTEHUM, >XMBOTHBIX M OJHOKJIETOYHBIX T'PUOOB.
Marepuansl, pacckasblBaronie o0 Ouorpadusx y4deHbIX, BHECIIMX BKJIQJ B Pa3BUTHE KIETOYHOM
TEOPUHU.

I[MPEAMETHBIE PE3YJIbTATBI OBYYEHU A

VYyamuecs 10JKHBI 3HaTh:

* NPUHLMIIHAIBHYIO CXEMYy CTpPOEHHUS KIeTKM (Iula3MaTudeckas MeMmOpaHa, IUTOIUIa3Ma,
FeHEeTUYECKUI anmnapar);

* MHOroo0Opasue MpoKapuor;

* MHOT000pa3ue 3yKapuoT;

* 0COOEHHOCTH KJIETOK OJJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OpPraHU3MOB;

* OCOOCHHOCTH PACTUTEIbHBIX U )KHUBOTHBIX KJIETOK;

* TOJIOKEHUS KIETOYHON TEOPUH CTPOEHUS OPraHU3MOB.

VYyamuecs 10JKHBI yMETb:

* paboTaTh CO CBETOBBIM MHUKPOCKOIIOM;

* ONHCHIBATh OOBEKTHI, BUIUMBIE B CBETOBOH MHKPOCKOII.

OcHoBubie moHsiTusA. Kierka. [{utomorus. IlpokapuoTel: GakTepuu M CHHE-3€JIEHBIE BOJOPOCIIH
(unanobGakTepun). DykapuoTHYECKasl KJIETKa; MHOrooOpa3ue 3yKapHoT; KJIETKH OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OcoOEHHOCTH pPACTUTENBHOW M KUBOTHON KieToK. [lonoxeHus
KJIETOYHOW TEOpUH.

Tema 2.2 XUMUYECKHN COCTAB KJETKHU (1 4)
DJeMeHTHBIN cOCTaB KIETKH. PacpocTpaHeHHOCTh 3J€MEHTOB, UX BKJIAJ B 00pa3oBaHHE KUBOMH

MaTepuu " 00BEKTOB HEXUBOU TIPUPOJIBI. Makpos1eMeHTHI, MHUKPOIJIEMEHTHI,
YIBTPAMHUKPOIJIEMEHTHI; MX BKJIaJ B 00pa3oBaHWE HEOPTaHUYECKUX M OPTaHMYECKUX MOJEKYI
’KUBOTO BEIIECTBA.

HemoncTpamus. Cxema (Iuarpamma) pactpeesiCHUs] XUMHUECKUX JIEMEHTOB B HEKUBOW M JKMBOU
MPUPOJIE.

[NPEMETHBIE PE3YJIbTATBI ObYUYEHHMA

Vwyamuecs 101KHBI 3HATh:

* MakKpoO- U MUKPO3JIEMEHTHI, BXOSIIUE B COCTAB KMBOT0, U UX POJIb B OpTraHU3Me.

Vwyamuecs: 10KHBI YMETh:

* XapakTepu30BaTh (PYHKIIMOHATBHYIO POJIb OTICIBHBIX XUMUUYECKHUX JIEMEHTOB B KIIETKE.
OcHoBHbIe TOHATHS. OpraHOTeHbI, MAKPOAJIEMEHTHI, MUKPOAJIEMEHTHI, YIbTPAMUKPOITIEMEHTHI.

Tema 2.3 HEOPTAHUYECKHWE BEHNECTBA KJIETKH (1 4)
Heopranuuecknue MoJIeKyJNbl KHBOTO BEIIECTBA: BOJA; XUMHUECKUE CBOMCTBAa M OHOIOrHYecKas

ponb. CoM HEOPraHUYECKUX KHUCIIOT, MX BKJIAJ B O0OECIeUeHUE MPOILECCOB KU3HEACSITEIbHOCTA U
nojajepKaHue romeocTtasza. Poib KAaTMOHOB W aHWOHOB B 00ECIIEYCHHH  MPOIIECCOB
KU3HEAEITeNbHOCTU. OCMOC M OCMOTHMYECKOE JABJIICHHE; OCMOTUYECKOE MOCTYIJICHUE MOJIEKYJ B
KIIETKY.



I[MTPEJJMETHBIE PE3VYJIbTATBI ObBYUEHU A

VYyamuecs A0IKHBI 3HATh:

* XMMHUYECKHUE CBOMCTBA U OMOJIOTHYECKYIO POJb BOIbI;

* pOJIb KATUOHOB U AaHHOHOB B 00ECIICUEHUH MPOLIECCOB )KU3HEACSATEIbHOCTH.

VYyamuecs N0KHBI yMETh:

* 00BSACHATH MPUYUHBI OCOOBIX CBOMCTB BOJIBI.

OcnoBuble moHsTHA. CBOMcTBa BOABI. MuHepaimbHble coiH. [uapodunbHble U TUAPOPOOHBIE
BEILIECTBA.

Tema 2.4 OPFTAHMYECKHE BEHIECTBA. OBIIAA XAPAKTEPUCTHUKA. JIMITW/IbI (149)
Oprannyeckue Monekyibsl. HU3KOMONEKYISIpHBIE U BBICOKOMOJIEKYJISIPDHBIE COEAMHEHHUA. JIMmubL:

CTpoeHue, Kiaccuukanus 1 OMojaoruyecKas poib.
I[MTPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyamuecs N0KHBI 3HATh:

* NPUHIHUIBI CTPYKTYPHOM OpraHu3anvu u (QyHKIMH JTUITUI0B.
VYyamuecs 10KHbI yMETh:

* XapaKTepH30BaTh PYHKIUU JTUIHIOB.

OcHoBnble noHATHA. JIunuael. JIunounsl. HeliTpanbHble XKUPBHI.

Tema 2.5 OPITAHUYECKHE BEIMECTBA. YIVIEBOJbI. BEJIKH (1 4)
VYraeBozpl: cTpoeHue U 6uosiorndeckas posib. MoHOcCaXapH/ibl U MOIUCAXAPHIBL.

benkn — OGuonornyeckue NoauMeEpbl; UX CTPYKTYpHasi oprann3anusi. DyHKIUN OEITKOBBIX MOJIEKYI.
benku-pepmentsl. CTpykTypbl Oenka: MepBUYHAs, BTOpPUYHAs, TpPETUYHAs,, YETBEPTUYHAS.
Jenarypauust u peHaTypauus OeJKoB.

Hemoncrpanus. OObeMHBIE MOJAETU CTPYKTYPHOM oOpraHuzanuu OWOJIOTMYECKUX MOJIMMEPOB —
0eKOB.

I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs: T0JKHBI 3HaTh:

* NPUHLHUIBI CTPYKTYPHOM opraHu3anuu U GyHKIMK OEJIKOB U YIJIEBOJIOB;

* KJIacCU(UKAIUIO YIIIEBOJIOB.

VYyamuecs 10KHbI yMETh:

* OOBSCHATH NPUHIMI AEUCTBUS (PEPMEHTOB;

* XapakTepu3oBaTh PYHKIUU OEITKOB U YIIIEBOIOB.

OcHOBHBIE TIOHATHS. YTiIeBOoAbl. MoHocaxapuasl, noiucaxapuabl. benku. buonorndeckue
nojauMepsl. JleHatyparus u peHaTypauus 0eiaKoB.

Tema2.6 OPTAHUYECKHE BEINNECTBA. HYKJIEMHOBBIE KUCJIOTBI(1 1)
JJHK — wmonekynsl HacnencrtBeHHocTH. Penynmnukanus JIHK, nepenada HacnencTBeHHOM

uH(poOpMalluu U3 MOKOJEeHUS B mokojeHue. I[lepemaua HaciencTBeHHOW MHGOpMaluu M3 sjpa B
nutorazMy; TpaHckpunuus. PHK: crpykrypa u dyHkuuu. MHpopmanoHHble, TpaHCIIOPTHEHIE,
pubocomansubie PHK.

Hemonctpanusa. OObeMHbIE MOJIENIN HYKJICMHOBBIX KUCIIOT.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYwyamuecs NOKHBI 3HATh:

* NPUHLHUIBI CTPYKTYPHOH Opranu3anuu 1 (pyHKIIMH HYKJICHHOBBIX KUCIIOT;

* CTPYKTYPY HYKJIEHHOBBIX KUCIIOT.

VYyamuecs: TOIKHBI yMETh:



* XapakTepu3oBaTh (PYHKIUU HYKJIEHHOBBIX KUCIIOT;

* paznuvath HykienHoBbie kucioTsl (JJHK nu PHK).

OcHoBHble ToHATHSA. HykiennoBble kuciotbl. Permkamums JHK. Tpanckpunuus. HyxneoTtu.
KommiieMeHTapHOCTb.

Tema 2.73YKAPUOTUYECKAS KJIETKA. IUTOIIJIAZMA. OPTAHOUWADBI (1 1)
Oykapuotudeckas kieTka. Ilmasmarmueckas wemOpana wu ee (Qynkuuu. [{uTommazma

9YKApHOTHUECKOW KIeTkH. Op- raHOMIBI IUTOIIa3Mbl, UX CTpyKTypa u (yHkiuu. Kinaccupukamus
opranouioB. Llurockener. Bkiatouenus, ux 3HaueHue ¥ poib B MeTabonu3Me kieTok. OcoOeHHOCTH
CTPOEHHUSI pacTU- TEIbHOU KIIETKHU.

Hemonctpauus. Mogenu knetku. CXxeMbl CTpOEHUs OPraHOUJ0B PACTUTEIBHON U )KUBOTHOU KJIETOK.
JlaboparopHble U MpaKTUUYEeCcKHe paboTh

OpraHouipl KJIETKU (BUPTYaJIbHO € IIOMOIIbIO MYJIbTUMEAUHHOTO MIPUIIOKEHUS K YUCOHUKY).
[TpuroroBneHne U ONMCAHUE MUKPOIPENAPATOB KIETOK PACTCHUM.

[MPEAMETHBIE PE3VYJIBTATBI ObBYUYEHU A

VYyamuecs 10KHBI 3HATh:

* CTPOEHUE FYKAPUOTUYECKOMN KIIETKU;

* 0COOEHHOCTH PAaCTUTEIbHBIX U )KUBOTHBIX KJIETOK;

* KJIaccU(PHKAIUIO0 OPraHOUIO0B KIIETKH.

VYyaimuecs 1071KHbI yMETh:

* XapakTepu3oBaTh (PYHKIHUU OPTraHOUIOB;

* ONpEAENATh 3HAYEHNE BKIIFOUCHUN.

OcHoBHblE TMOHATHS. OyKapuoTHueckas kierka. Ilmasmaruueckas wmemOpana. OpraHouasl
nuToraazMbel. HememOpaHHbIe, olHOMEMOpaHHbIE U IByMEMOpaHHbIe OpraHou/ ibl. BriroueHus.
Tema 2.8 KNIETOYHOE AJ1PO. XPOMOCOMBI (1 1)

KneTouHoe s1p0 — LIEHTp yNpaBICHUs KU3HEACITEIbHOCTbIO KIETKH. CTPYKTYpbl KIETOYHOTO
aqpa: siaepHas 000J104Ka, XpOMaTHH (T€TepOXpOMATHH), SAPBIIIKO. XpoMocoMbl. Kapuorum.
I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHU A
VYyamuecs: T0JKHBI 3HaTh:

* cTpoeHue U QYHKIHH s7Ipa;

* 3Ha4YEHME MTOCTOSHCTBA Yncia U (POPMBI XpPOMOCOM B KIIETKE.

VYyamuecs 10KHbI YMETh:

* OIKCHIBaTh FT€HETHUECKUN anmnapar KJIeTOK-3yKapHoT;

* OIKCHIBaTh CTPOEHUE U PYHKIIMHU XPOMOCOM;

* J1aBaTh ONPEJEIICHNE KapHOTHUIIAa U XapaKTepU30BaTh €T0.

OcHoBHBIE TIOHATHS. XpoMocoMbl. KaproTumn. J{MIiIouaHbIi 1 ratuionIHeIH HaOOpbl XpOMOCOM.
Tema 2.9 TIPOKAPHOTHYECKAMA KJIETKA (1 4)

[TpokapuoTnueckue kiIeTku; ¢opma U pasmepbl. CTpoeHHE HUTOIUIA3Mbl OaKTEPUANBbHOM KIIETKH;

opranusainus Meradonusma y npokapuoT. ['enernueckuil anmapat Oakrepuii. CriopooOpa3oBaHue.
Pasmuoxenue. MecTo u poJib MPOKapuoT B OMOLIEHO3aX.

JlaGopaTopHble U NpaKkTH4YecKue padoThl

N3yuenune kieTok 0akTepuidi Ha TOTOBBIX MUKpOIIpEnaparax.

[NPEMETHBIE PE3VJIbTATbI ObBYUYEHUMA

VYyaiuecs H0JKHBI 3HATh:

* CTPOEHHE ITPOKAPUOTUUYECKOM KIIETKH;

* MHOroo0Opazue MpoKapHuor.

VYyamuecs 10KHbI YMETh:



* XapaKTepHu30BaTh OPTraHU3AINIO0 METa00IM3Ma y TIPOKAPHOT;
* OMKCHIBATh TEHETUUYECKHM anmapar OakTepuid, UX CriopooOpa3oBaHue U Pa3MHOXKEHHE.
OcHoBHbIe ToHATHSA. [IpokapuoThI, OaKkTepUn, TMAHOOAKTEPHUH.
Hyxneoun. MypeuH.
Tema 2.10 PEAJIM3AIINSI HACJIEJCTBEHHON MH®OPMAIINHU B KJIETKE (1 4)
I'en, reHernueckuii KojA, CBOMCTBA T€HETHMYECKOTO KOJA. JTalbl peaiu3aliid T'e€HETHYECKOM

UH(OPMALIMH B KJIETKE (TPAHCKPHUIILIUS U TPAHCIISLINSA).

Hemoncrpamus. Tabmuma reHetwmdeckoro koma. llpoctpanctBennass Moxaens JIHK. Cxema
O6uocuHTe3a OenKa.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyaiuecs 10JKHBI 3HATh:

* Ollpe/eieHUe IreHa;

* CBOICTBA T€HETUYECKOTO KOJIa;

* 3Tallbl peajn3aliy HacleICTBEHHOW HH(OpMAaLIUK.

VYyamuecs 10KHbI yMETh:

* HMCMOJIb30BaTh MPUHIUI KOMILUIEMEHTAPHOCTH P MIOCTPOSCHUH CXEM HYKJIEUHOBBIX KHCIIOT;
* ONHCHIBATH MPOIECCHI, TPOUCXOIAIINE TIPU OMOocHHTE3e OenKa.

OcHoBHble noHATUA. ['eH, renetndeckuii koa. Komon. Tpurmmer.

AnTtukonoH. Tpanckpunmus. TpaHcnsus.

Tema 2.11HEKJIETOYHAA ®OPMA KWU3HU: BUPYCHI (14)
OcoOeHHOCTH CTpPOEHUST U pa3MHOXEHUs BHUpycoB. JKusHenHoli 1nuka BUY. Bupychble

3a0osieBanus u npodunaktuka ux pacnpocrpanenus. CIINJI u Mepsl ero npopuiakTHKY.
JemoncTrpanus. Cxema CTpoeHUs BUpyca.

[MPEAMETHBIE PE3VJIbTATBI OBYUYEHU A

VYyamuecs: 10JKHBI 3HaTh:

* 0COOEHHOCTHU CTPOEHUS BUPYCOB;

* BHpYCHBIE O0JIE3HU YETIOBEKA;

* Mepbl NPO(PUIAKTUKN BUPYCHBIX 3a00JIeBaHHI YeIOBEKa.

VYyamuecs 10KHbI yMETh:

* ONUCHIBATH KU3HEHHBbIN ki1 BIY.

OcHosnble noHaTud. Bupyc. bakrepuodar. Kancun.

METAIIPEJIMETHBIE PE3VYJIbTATHI ObYUEHU A

VYyamuecs 10KHbI YMETh:

* COCTaBJISTh CXeMbI U TaOJIMIIbI ISt MHTETPALIUH TTOJTy4YEHHBIX 3HAaHU;

* 00001maTh HH(POPMAIIMIO U IeTaTh BBIBOIbI;

* paboTath C TOMOJIHUTENbHBIMU HCTOYHUKAMH HH(POPMALIUY;

* CaMOCTOATEIILHO COCTABIIATH CXEMBI IIPOLIECCOB U CBS3HBIN PAacCKa3 110 HUM;

* paboTaTh ¢ MUKPOCKOIIOM M HM3rOTaBIMBaTh MPOCTEHUIINE MpenapaTsl il MUKPOCKOMHYECKOTO
WCCIIEI0BAHMS.

MexnpenMeTHbIE CBA3U

Heoprannueckas xumusi. Xumudeckue cBsizu. CTpoeHHE BENIECTBa.

Oprannueckass xumus. I[pyHLINIIBI OpraHU3allM OPraHUYECKUX COECIUHEHHM. YTJIEBOJbI, JIUIUIBI,
KHUPBI, OCTIKU, HYKJIEHHOBBIE KHCIIOTHI.

®usuka. CBONCTBA KUJIKOCTEH, TEIJIOBBIC SBJICHUS. 3aKOHBI TEPMOJUHAMUKHU U ONTHUKH.

Pa3nen 3.0pranusm (19 yacos)



Tema 3.1. Opranusm - enuHoe 1ejgoe. MHorooopasue opranusmon (1 yac)
Pa3znooOpaszue  opraHm3mMoB  (OJHOKJETOYHBIE M  MHOTOKJICTOYHBIC  OpPTaHU3MBI).

MHOTOKJIETOYHBIA OpPraHu3M KakK JUCKPETHas CUCTeMa (TKaHHu, opraHbl). KoJoHHAIbHBIE OpraHU3MBI.
Hemonctpanus. [Ipumepbl 0THOKIETOYHBIX K MHOTOKJIETOYHBIX OPTaHU3MOB.

IMTPEAMETHBIE PE3VJIbTATBI OBYUEHU A

Yuyamuecs J0JDKHBI 3HATD:

. onpeJieJICHuEe OpraHu3ma;

. MHOT000pa3ue OPraHu3MoB (OJHOKJIETOYHEIC, KOJIOHUATbHBIE, MHOTOKIICTOYHBIE).

VYyamuecs 10KHbI yMETh:

. pasnuyaTh OJTHOKJICTOYHBIC, KOJIOHHAJIbHBIE 1 MHOTOKJIETOYHBIE OpPTraHU3MBI.

OcHoBHbIe TOHATHSA. Opranu3M. OJHOKIECTOYHBINA OpraHu3M.

MHOrOKJIETOYHBIN OpraHU3M.

Tema 3.2 OBMEH BEIIECTB M TIPEBPAIIEHWUE YHEPIMU. DHEPTETUYECKHWI
OBMEH (1 4)

OOMeH BellecTB U IpeBpallleHue SHepruu B KieTke. [lmacTuueckuid M sHEpreTHyecKuit
oOMeH. AT® kak yHHUBEpPCAIbHBbIH HCTOYHUK DSHEPrUU. MaKpod3pruyeckue CBsI3U. OTalbl

HHEPreTUUECKOro 0OMeHa, paciienaeHne TIKO3bI.
Hemonctpanusa. Cxema oOMeHa BEILLECTB.
I[MPEAMETHBIE PE3VJIbTATBI ObYUEHUA
VYyamuecs 10JKHBI 3HaTh:
. JTanbkl 00MEHA BEILIECTB;
. 3Tarnbl YHEPreTUYECKOro OOMEHa.
VYyamuecs 10KHbI YMETh:
. OINMCHIBATH OOMEH BEILIECTB U MPEBPAICHUE SHEPTUU B KIIETKE;
. MIPUBOAUTH MOATAITHO MPOLIECC YIHEPTETHUECKOr0 OOMEHa.
OcHoBHble moHATHA. OOMeH BemiecTB. Merabonu3Mm. OHeprerudeckuid oOmeH. Ilnmactuyeckuii
oomeH. AT®. I'nmukonus. Knetounoe npixanue.
Tema 3.3 IINIACTUYECKU OBMEH. ®OTOCHUHTE3 (1 u)
Tunsl nutanus. ABTOTpodbl U rereporpodsl. Dorocunre3. Dazpl  (HOTOCUHTE3A.

OcoOeHnHocTH 0OMEHA BEIIECTB Y pacTE€HUI, )KUBOTHBIX U I'PUOOB.

Hemonctpanus. Cxema GOTOCHHTE3A.

[MPEJIMETHBIE PE3YJIbTATBI OBYUEHU A

VYyamuecs 10MKHBI 3HATh:

. MIPUMEPHI MJIACTUYECKOT0 OOMEHa;

. 9Tanbl (POTOCUHTE3A U €T0 POJIb B IPUPO/IE.

VYyaruecs: 10JKHBI YMETb:

. OIMCHIBATh OOMEH BEIIECTB U MPEeBpaIlleHNe SHEPTHU B KIIETKE;

. MIPUBOJIUTH MOJPOOHYIO CXeMy IpoleccoB (pOoTOCHHTE3a U OMOCHHTE3a OenKa.
OcHoBHble OHATHA. ABTOTpOdBI. ['eTepoTpodbl. @otocunTe3. CBeroBas ¢aza. TemHoBas ¢aza.

Tema 3.4 JTEJIEHUE KJVIETKU. MUTO3 (1 4)
Jlenenue kierok. Knerku B MHOrokieTo4HoM opranusme. Ilonstue o auddepeHnnpoBke

KJIETOK MHOTOKJIETOYHOTO0 OpraHu3mMa. MuToTWdYecKMid UK uHTepdasa, peaymaukamus JHK;
MHUTO3, (a3l MHUTOTHYECKOTO JEJCHHUS U IMPeoOpa3oBaHUs XPOMOCOM; OMOJOTHUYECKHUH CMBICT H
3HayeHne MwuTo3a (Oecmosoe pa3MHOXKEHHE, POCT, BOCIOJHEHHE KJIETOYHBIX TIOTEPh B
(U3HOTOTUYECKUX U TTATOJIOTMYECKUX YCIOBHSIX ).



JemoncTpanys. @urypsl MUTOTHYECKOTO JIEJIEHUS B KJIIETKaX KOPEIIKa JyKa 0 MUKPOCKOIIOM U Ha
CXeMme.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

H3ydeHre MuTO3a B KJIETKaX KOpeIKa Jyka (BUPTyalbHO W/WJIM HA TOTOBBIX Mpenaparax).
[NPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

VYvuamuecs A0JKHBI 3HaTh:

. MHUTOTHUYECKHI U )KU3HEHHBIN HUKIIbI KIETKH;

. OMO0JIOTNYECKOe 3HAYCHHE MUTO3a.

VYyamuecs N0KHbI yMETh:

. OIHCHIBATh CTPOCHUE U (PYHKIIMH XPOMOCOM;

. JIaBaTh ONPE/ICJICHNE KAPUOTUIIA U XapaKTepU30BaTh €ro;

. OIMCHIBATh MUTO3 110 (azam;

. pa3inyaTh MUTOTHUYECKUHN U )KU3HEHHBIN [IUKJIIbI KIETKU.

OcHoBHble TOHATUA. JKU3HEHHBIM LUK KIETKH. XpoMocoMbl. Kapuorun. MUTOTHYECKHI LMK
MuUTO3. buonmormveckuii cmpicii muto3a. [Ipodasa. Meradaza. Anadaza. Tenodaza. Permukanums
(penymnukanus) JHK.

Tema 3.5 PASMHOKEHHUE: BECIIOJIOE U ITOJIOBOE (1 4)

CymHocth U (opMbl pa3MHOXKEHHUs OpraHu3MoB. becronoe pa3MHOKEHHUE pACTeHUU H
JKUBOTHBIX. Bunpl Oecronoro pasmHoxeHHs. BapuanTel BereraTuBHOro pasmuHoxenwus. [lomoBoe
pa3MHOXKEHHE JKUBOTHBIX M PACTEHUH; TaMeThl, MOJOBOW mporecc. buomornyeckoe 3HaYCHHE
MI0JIOBOTO PA3MHOKEHHUS.

Hemonctpamus. CXxembl, WUTIOCTPUPYIOLIHE CHOCOOBI BETeTaTUBHOTO PAa3MHOXKEHMSI PACTEHUI;
MHUKpOIIpEnaparhl sIMIEKIeToK; GoTorpadguu, oTpaxaromye pa3HooOpa3re MOTOMCTBA Y OJTHOM Tapbl
pOIUTENEH.

[NPEJMETHBIE PE3YJIbTATbBI ObYUYEHHMA

Vyamuecs 101KHBI 3HATh:

. (OpMBI 1 pacIpOCTPAaHEHHOCTh OECTIOIOT0 Pa3MHOKEHUS;

. CYITHOCTB TIOJIOBOTO Pa3MHOKEHHUS U €r0 OMOIOTHYecKOe 3HAaUCHHUE.

VYyamuecs 10KHbI yMETh:

. XapaKTepu30BaTh OMOJIOrMUECKOE 3HAaUEHHE OECTIONOro Pa3MHOKEHUS;

. OOBSACHSITH MPEUMYIIECTBO TIOJIOBOTO PA3MHOXKEHHUSI.

OcHoBHbIe TOHATHA. Pa3mHoxkenue. becnonoe pasmHoxkenue. IlonmoBoe pa3mMHOXKEHUE.
BereratuBHoe pazmuoxenue. Jlenenne. CropooOpazoBanue. Criopa. Perenepanmsi.

Tema 3.6 OGPABOBAHUE NOJIOBBIX KJIETOK. MEHO3 (1 u)

Meiio3 u ero oTIMuus OT MHTO3a. buonormyeckoe 3HaueHHEe Melo3a. I'aMerorenes. JTambl
00pa3oBaHUs TOJOBBIX KJIETOK: Pa3MHOKEHHUE, POCT, co3peBaHue (Meio3) u popMUpOBaHUE TOJIOBBIX
kJ1eToK. OCOOCHHOCTH CIiepMaTOTeHe3a M OBOreHe3a. 3HAUCHUE TraMeTOTeHe3a.

ITPEJMETHBIE PE3VJIBTATBI OBYUEHM A
Yuammuecs J0IKHBI 3HATh:

. CYIIHOCTb M€#103a ¥ ero OMOIOrNYeCKOe 3HAUCHHE;

. IIPOLIECC TaMETOTEHE3A U €T0 JTaIlbl.

VYyamuecs 10IKHbBI YMETh!

. XapaKTepu30BaTh OMOJIOrMYECKOE 3HAUEHHUE MTOJIOBOTO Pa3MHOXKEHUS;

. OOBSICHATH MPOLIECC MeH03a U XapaKTepU30BaTh €ro ITarlbl;

. OIMCBIBATh MPOLIECC FaMETOTe€He3a U BbIIENATh OCOOEHHOCTH CIIEPMATOr€HEe3a U OBOTEHE3a.



OcHoBHble mnoOHATUA. Meio3. [Namersl. fAinexknerka. Cnepmarozoua. Cnepmuid. ['ameTtorenes.
Cnepmarorenes3. OBorene3. Cramus pa3mHoxkeHus. Crtagusa pocta. Cragust co3peBaHusa. Cranus
dbopmupoBanus. PaznenpHomomnsie opranu3mel. ['epmadpoauTsl.

Tema 3.7 OIIVIOJOTBOPEHHME (1 1)
Omiog0TBOPEHHE U €ro CYHUIHOCTh. bHonoruueckuii CMbICi OIIOJOTBOpPEHMs. BapuaHTbl

OILIO/IOTBOPEHUS (HapyKHOE€, BHYTPEHHEE, IEPEKPECTHOE, CaMOOIUIOJOTBOPEHHUE, €CTECTBEHHOE U
uckycctBeHHOe). OCOOCHHOCTH OIUIOJIOTBOPEHHUS Yy pacTeHwid. [IBOWHOE OIUIOOTBOPEHUE Y
IMOKPBITOCCMCHHBIX.

[MPEAMETHBIE PE3VJIbTATBI OBYUYEHU A

VYyaiuecs 10JKHBI 3HATh:

. CYUIHOCTb OILIOIOTBOPEHUS U €r0 Pa3HOBUIHOCTH.

Yyaruecs 10JKHbI YMETh:

. OOBSICHATH MPOIIECC OIUIOIOTBOPEHHUS M 00pa30BAHUS 3UTOTHI.

OcHoBHble noHATHS. OIUIOJOTBOpPEHHE: HapyXkHOe, BHyTpeHHee. OcemeHeHue. 3urora. JlBoiiHoe
OILJIO/IOTBOPEHUE.

Tema 3.8 UHANBUAYAJIBHOE PASBUTHUE OPTAHU3MOB (1 1)

DOMOpUOHaANBHBIN 1epuol pa3BUTHs. OCHOBHBIE 3aKOHOMEPHOCTH IpoOJieHus; o0pa3oBaHUe
OJIHOCIIOMHOTO  3aponblima —  Omactynel. [acTpynsuus; 3aKOHOMEPHOCTH  0Opa3oBaHHs
JIBYXCIOWHOTO  3apoJiplllla —  TacTPYJIbL. [lepBuuHbIl  OpraHorexes U JalbHenmas
muddepeHIIMpoBKa TKaHel, opraHoB U cucrteM. [locTamMOproHanbHBINA nepuon pazButus. Dopmbl

NOCTAMOPHUOHAIBHOTO Ileproja pa3BuTus. Henpsimoe pazButue; NOIHBIA M HENOJHBIA MeTaMOp(o3.
buonoruueckuii cmpica pa3Buths ¢ Mmetamopdosom. [Ipsimoe pasButue.

JemoncTrpanus. Tabnuiipl, WUTIOCTPUPYIOLIUE TPOLECCHl PAHHUX 3TAaloB SMOPHOHAIBHOTO PA3BUTHS
U Meramopdo3a y WIEHUCTOHOTHX, MO3BOHOYHBIX (KECTKOKPBUIBIX M YeIlyeKpbUIbIX, aM(puouii);
cXeMbl TpeoOpa30BaHusl OPraHOB U TKaHEW B MPOLIECCEe OHTO- U (UIIOTeHEe3a.

I[MPEAMETHBIE PE3YJIbTATBI ObYUYEHN A

VYyamuecs 10JKHBI 3HaTh:

. OIIpE/ICIICHUE TTOHATUS «OHTOTCHE3;

. MEePUON3ALUI0 UHANBUAYAIBHOTO PAa3BUTHS;

. 3Tanbl HMOPHUOHATIBHOTO Pa3BUTHS;

. (b opMbI TOCTIMOPHOHATIBHOTO Pa3BUTHS;

. 0COOEHHOCTH MPSMOTO Pa3BUTHSL.

VYyamuecs 10KHbI YMETh:

. OIUCHIBATH MPOLIECCHI, MPOUCXOISIINE TPHU JPOOICHNUH, TaCTPYIISILIMUA U OPTaHOT€HE3e;

. XapakTepu3oBaTh (HOPMbI TOCTIMOPHOHATILHOTO PA3BUTHUS;

. pa3nuyaTh MOJHBIN U HEMOIHbIN MeTaMopdo3;

. pacKpbIBaTh OMOJIOTUYECKUIA CMBICI PA3BUTHS C METAaMOP(O30M;

. XapaKTepu30BaTh 3Tallbl OHTOTEHE3a.

OcHoBuble TOHsATHA. OHTOreHe3. Tumbel OHTOTreHe3a. DmOpuoreHes. [pobGnenue. [actpysius.
Heiipyna. PocT: orpaHn4eHHbI U HEOTPAaHUYCHHBIMN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PENTPOJAYKTUBHOE 3/1TOPOBBE (1 1)
OcobeHHOCTH AMOPHOHAILHOTO pa3BUTHS YenoBeka. IIpormeccel, mpoucxoasime Ha paHHUX

sTanax smoOpuorenesa (popmupoBanue Mopyisl U Onactyssl). [IpennionHelid ¥ MIOJHBIN TEPHOIBIL.
Poxnenne. IlocToMOpHOHANBHBIM TEpUOJ pa3BUTHUS: JOPENPOAYKTUBHBIM, pPENpOAYKTHBHBIN
IIEPUOABI, CTApEHHUE U cMepTh. KpuTndeckue nepuoasl OHTOreHes3a. BimsHne HUKOTHHA, alnKoroJis U



HapKOTUKOB HA pPa3BUTHUE 3apOJIbIIIa U PEIPOIYKTUBHOE 310POBBE YETOBEKA.

Jemoncrpanus. Tabnuiibl, WITIOCTPUPYIONIKE MTPOLIECCHl pAHHUX 3TANOB SMOPHOHAIILHOTO Pa3BUTHS
YeJ0BeKa.

[MPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

VYvyaiuecs A0JKHbBI 3HATh:

. 0COOEHHOCTH OHTOT€HE3a YEIOBEKA,;

. MEPUOIU3AIMIO0 UHIMBUIYAIbHOTO PAa3BUTHUS YEIOBEKA;

. 3Tanbl SMOPUOHAIBHOTO PA3BUTHS YEIIOBEKA;

. 0COOEHHOCTH U TIEPUOTU3AINIO TIOCTIMOPHUOHAIBHOTO Pa3BUTHSI YEIOBEKA.

VYyamuecs 107KHbI YMETh:

. ONMCHIBATh MPOLECCH, MPOUCXOASIINE MpPH JPOOJICHUU, TaCTPYJISUUU U OpraHoreHese
YEJI0BEKa;

. XapaKTepu30BaTh MOCTAIMOPHOHANILHOE pa3BUTHE 4YeNOBEKa [0 JTalaM W KPUTHYECKHE
NepUObl OHTOT€HE3A.

OcHoBubie moHsATHS. Mopyna. bnacryma. [actpyma. Heiipyma. [lopenpoayKTHBHBIN MEpHO/I.
PenponykrusHeii nepuon. [lepuon crapenus.

Tema 3.10 TEHETHKA — HAYKA O 3AKOHOMEPHOCTAX HACJEACTBEHHOCTHU U
N3IMEHYUBOCTH. I'. MEH/IEJIb — OCHOBOHNOJIOKHUK 'EHETHUKH (1 9)
Otkpseitue I'. Menaenem 3aKkOHOMEPHOCTEN HacielO0BaHUS NPU3HAKOB. OCHOBHBIE NOHSTHS

IeHEeTUKU (IeH, JIOKYC, TOMOJIOTUYHbIE XPOMOCOMBI, TOMO3UI0Ta, T'€TePO3UroTa, JOMHUHAHTHOCTD,
PEeLEeCCUBHOCTD, TE€HOTHI, (PEHOTHIT). | MOpUI0TOTHYECKUIT METO U3YyUEHMSI HACTIEICTBEHHOCTH.
JemoncTpanus. PotocnoBHbIE BBIAAIOMMXCS IPEICTABUTENECH KYJIbTypbl. XpPOMOCOMHBIE aHOMAJIUH
YyesioBeKa U UX (PEHOTUINHYECKHUE MPOSBICHUS.

[MPEAMETHBIE PE3VJIbTATBI OBYUYEHU A

VYuyamuecs N0IKHBI 3HATh:

. OCHOBHBIE T'€HETHYECKHE IOHATHA: I'€H, JOMWHAHTHBIA IIPU3HAK, PELIECCUBHBIN IPU3HAK,
(eHOTHII, TEHOTHII;

. CYIIHOCTb THOPHUI0JIOTMUECKOT0 METOAAa N3YUEHUS HACIEJCTBEHHOCTH.

VYyamuecs 10KHbI yMETh:

. HCIIOJIB30BAaTh FEHETUYECKYI0 CUMBOJIMKY IIPH COCTABIICHUH CXEM CKPEILMBAHMUS;

. 3alMChIBaTh T€HOTHUIIBI OPTAHU3MOB U BBIITUCHIBATh UX TaMETHI.

OcaoBuple moHsATHS. HaciaenacrBennocts. M3menumBocts. I'en. T'enormm. ®enortumn. AJniensb.
JomuHanTHBIN npusHak. PenieccuBHbli npusHak. ['nOpun. AnbrepHaTuBHBIN Npu3Hak. ['omo3urora.
I'ereposurora.

Tema 3.11 3AKOHOMEPHOCTH HACJEAOBAHMUA. MOHOT'MBPUJIHOE
CKPEIIMBAHUE (14)
Mounorubpuanoe ckpemuBaHue. J[OMMHAHTHbIE M pELIECCHBHBIE MpPHU3HAKU. AJUIEIN U

ajyieNbHble TeHbl. 'OMO3UroThl U reTepo3uroTsl. [lepBriii 3akoH MeHaens — 3aKkoH eInHOO00pa3us
ruOpUI0B NEPBOro MOKOJEHMs (MpaBUIIO AOMUHUpOBaHUA). Bropoit 3akoH Menzaens — 3akoH
pacuienyieHus. 3akoH (TUIOTe3a) YMCTOThI TameT. llurosiornyeckue OCHOBBI MOHOTMOPUAHOTO
CKpEIHUBAHHUS.

Hemonctpanus. CxeMmbl CKpeIMBaHus, HIUTIOCTPUPYIOLIHE ONbITH I'. MeHens mo MOHOTHOpUIHOMY
CKPEILMBAHHUIO.

JlabopaTopHble U NpakTHYecKue padoThl

Pemienue 3a1au Ha MOHOTMOPUIHOE CKPEIIMBAHUE.



[MPEAMETHBIE PE3VJIbTATHI OBYUYEHU A
VYyamuecs: 107KHBI 3HATh:

MEePBbIA U BTOPO 3aKOHBI MeH 1eIs;

3aKOH YHCTOTHI FAMET;

IIUTOJIOTMYECKHE OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHMSL.
VYyamuecs N0KHBI yMETh:

COCTABIISATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMS;

pelaTh reHeTUYeCKUe 3a1a4l Ha MOHOTHOPHUIHOE CKPELIBAHHE.
OcHoBHblE NMOHATHS. JJOMMHAHTHBIN NPU3HAK, PELECCUBHBINA NMPU3HAK. AJUIEb, ajUIEJIbHBIE I'€HBI.
3akoH enuHOO0Opa3usi THOPUAOB MEPBOrO MOKOJICHUA. 3aKOH PaclIEIUIeHHUs. 3aKOH YUCTOTHI TaMerT.
['OMO3UTOTHBIE U TETEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTU HACJIEJOBAHUS. IMTUBPUAHOE CKPEINIMBAHUE
149)

Jurubpuanoe ckpemuBanue. Tperuil 3akoH MeHiens — 3aKOH HEe3aBUCUMOTO HaCIEAOBaHUS
MPU3HAKOB. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
Hemonctpanus. Cxembl CKpelIMBaHUs, WUTIOCTPUPYIONTHE OnbIThl ['. Menaens mo auruOpuaHoMy
CKpEIIMBAHHUIO.
JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Pemenue 3amay Ha TUTHOPUIHOE CKPELITUBAHHE.
ITPEJIMETHBIE PE3YJIbTATbBI ObYUEHIM A
Yyammecs J0JDKHBI 3HATD:
TpeTuii 3aKk0H Menaens.
VYyamuecs 10KHbI yMETh:
COCTaBJISITH CXEMBI JUTHOPUTHOTO CKPEIUBAHNUS,
COCTaBIISATH peweTky [lennera;
peliaTh TeHeTUYEeCKUe 3a7aui Ha TUTHOPUIHOE CKPELUBaHUE.
OCHOBHbIE TIOHATUSA. 3aKOH HE3aBUCHMMOIO HACIENOBaHUS IMPU3HAKOB. AHAIM3HUPYIOLIEEe
ckpewmBanue. Pemerka I[lennera.

Tema 3.13 XPOMOCOMHAA TEOPUA HACJIIEACTBEHHOCTH (1 v)
XpOMOCOMHasi TEOPHUsI HACJIEICTBEHHOCTH. 3akoH Moprana. ['pynna cueruienus. I[IpuanHbl

HapyILIEHUs CUEIJICHUS T€HOB.
JemoncTpanus. CxeMbl CKpelUBaHus, WLTIOCTPUPYIOIIKE OnbITel T. Moprana u KpOCCUHIOBED.
JlabopaTopHble U NpaKkTHYeCKHe PadoThl
Pewrenne 3a1a4 Ha CUEIIICHHOE HACIEOBAaHUE IIPU3HAKOB.
I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
VYyamuecs: 10JKHBI 3HaTh:
OCHOBHBI€ ITOJIOKEHUS XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH;
3akoH MopraHna;
MIPUYMHBI HAPYIIEHUSI CLICTIIICHHUSL.
VYyamuecs: TOIKHBI yMETh:
. COCTaBJIATh CXEMbI CKPELIMBAHUS IIPU CLETUIEHHOM HAcCJIE€I0BAaHUY IPHU3HAKOB.
OcHOBHbIE IOHATHA. XPOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH.
3akoH Moprana. Kpoccunrosep. I'pynna cuemnesus.

Tema 3.14 COBPEMEHHBIE ITPEJICTABJEHHNA O I'EHE U TEHOME (1 4)




I'enoMm. ['eHoTHI Kak cucTeMa B3aMMOJICUCTBYIOIIUX F'€HOB. B3auMoneMCTBUS ajuiebHBIX U
HeaJlIeIbHBIX TeHOB.
Hemonctpanus. CXeMbl T€HOMOB M T€HOTHUIIOB.
ITPEAMETHBIE PE3VJIbTATBI ObYUEHUM S
Yuyamuecs J0JDKHBI 3HATD:
. Onpe/IeICHUS TOHSATUN «TEHOM» U «T€HOTHUIDY;
. BU/JIbI B3aUMOJICHCTBHS I'€HOB.
VYyamuecs N0KHBI yMETh:
. pa3nuyYaTh MOHITHS «TEHOMY, «TCHOTHUII», «KT€HOPOH]I;
. OTIPEIEIATH BUJIbI B3aMMOICHCTBHSI AJIJIEIbHBIX U HEAJUICIbHBIX T€HOB.
OcuosBuble noHaTud. 'ed. 'enom. I'eHotun. B3anMoaelicTBUS Ie€HOB.

Tema 3.15 TEHETUKA TT1OJIA (1 )
XpPOMOCOMHOE OIpeziesieHUe Ioyla. AyTOCOMBI U ITIOJIOBBIE XPOMOCOMBI. ['oMOrameTHbld U

rereporaMeTHsbIi noJ. IIpu3Haky, CHEIUIEHHBIE C IT0JI0OM.

Hemonctpanusi. CXeMbl XpOMOCOMHOTO OTPE/ICTICHUS T0JIa.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI

Pemienue 3a1ay Ha CIENJIEHHOE € MOJIOM HAcae0BaHUE TPU3HAKOB.

I[TPEJIMETHBIE PE3YJIbTATbBI ObBYUEHUA

Vyaruecs 10MKHBI 3HATh:

. XPOMOCOMHOE OMpEICJICHHUE T10J1a;

. MPU3HAKH, CUEIJICHHBIE C TTOJIOM;

. TOMOTAMETHBIN U T€TEPOTaMETHBIN MOJ Y Pa3JIMYHBIX OPTaHU3MOB.

VYyamuecs 10KHbI yMETh:

. COCTABJIATh CXEMbI CKPEIIMBAHUS TPU HACIEAOBAHUH MPU3HAKOB, CLIETUIEHHBIX C MOJIOM;
. ONPEAEIISITE TOMOTAMETHBIN M TETEPOTAMETHBIMN IT0JI 10 CXeMaM CKPEILMBaHMUS.
OcHoBHble TOHATHUSA. [lon. ['omorameTHsiil non. I'ereporamerssiii non. [Ipu3Haku, CUEMIEHHBIE C
IIOJIOM.

Tema 3.16 UIBMEHUYUBOCTb: HACJIEACTBEHHASA U HEHACJIEACTBEHHAMS (1 4)
N3MeHYMBOCT KaKk OJHO M3 OCHOBHBIX CBOMCTB JHUBBIX Opranu3MmoB. HacmenctBennas

(reHoTHUINIMYECKasi, WHAUBUAyalbHas, HeompeaeaeHHas). MyTalloHHas M KOMOWHATHUBHAs
U3MEHYMBOCTb. Mytauun u MyrareHbl. HeHacneacTBeHHast —(ompelerneHHas, TpyIHIoBas,
Mo r(UKaIOHHas ) U3MEHUYUBOCTh. Moaudukanuu. Hopma peakuuu.

Hemonctpauus. [lpumepsl HacieaCTBEHHON (MyTallMOHHON 1 KOMOMHATHBHOM) U HEHACIIEICTBEHHOMN
(MOM(pUKALMOHHON) U3MEHYHMBOCTH, MEXaHU3MOB MYTALIUH.

JlaGopaTopHble U MpaKTHYECKue paboThI

N3yuenne Mo IupUKaIMOHHOW U3MEHUYNBOCTH Ha IPUMEPE PACTECHUH.

[MPEAMETHBIE PE3VJIbTATBHI OBYUEHU A

VYyamuecs 10KHBI 3HATh:

. orpezieNieHue U Ki1acCcu(UKAINIO U3MEHUNBOCTH;

. KJIacCU()MKALMIO HACTIEICTBEHHON U3MEHYMBOCTH;

. pUMepbl MOAU(DUKAITUIA.

VYyamuecs: 10KHbBI YMETh!

. pa3nauyaTh BUIbl N3MEHYMBOCTH;

. OLICHUBATh BO3MOXKHBIE MIOCJIEICTBUS BIUSHUSA MyTarcHOB HAa OPraHU3M.

OcHoBHble NOHATHSA. MI3MEHYMBOCTE: HACIEACTBEHHAs M HEHAcJIeACTBeHHas. Myranuu. MyrareHsl.



Mopmudukamuu. Hopma peaknuu.

Tema 3.17 TEHETUKA U 3/TOPOBbE YEJIOBEKA (14)
I'eneTnka yenoBeka u ee paszensl. Metosbl reHeTUKH 4enoBeka. HacnencTBeHHble 601e3HH,

TeHHbIE U XpOMOCcOMHbIe. CoMaTHYecKre U TeHepaTUBHbIC MyTauuu. [IpuHIMIIBI 310poBOTO 00pasa
KU3HH, JTUArHOCTUKU, MPOQWIAKTUKUA U JICUCHHUsS TEHETHUYECKHX OoJie3Heil. MeauKoreHeTH4ecKoe
KOHCYJIbTUPOBAHHE.

Hemoncrpanus. [Ipumepsl TeHHBIX B XpOMOCOMHBIX 00JIe3HEH YelioBeKa.

[MPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyamuecs 10JKHBI 3HaTh:

. KJIacCU(UKALMIO MyTallui U HacJIeICTBEHHbBIX OOJIE3HEN YeI0BeKa;

. IPUHLUIIBI 310POBOro 00pasa KHU3HH;

. METO/bI IMarHOCTUKH, IPOPUIAKTUKY U JEUSHHS HACIEACTBEHHBIX 00JIE3HEH.

VYyamuecs 10KHbI yMETh:

. pa3nauyaTh HacJIECTBEHHbIE O0JIE3HU YETI0OBEKa;

. OLIEHUBATh (PAKTOPBI PHCKa BOSHUKHOBEHUS HACIIEICTBEHHBIX OOJIE3HEH YeIoBeKa.

OcHoBHble IOHATHSA. [ 'eHHBIC O0Ne3HN. XPOMOCOMHBIC OOJIC3HHU.

ComaTtnueckue MyTtauuu. I'eHepaTuBHBIE MyTaLUU.

Tema 3.18 CEJEKIHUS: OCHOBHBIE METOJbI U JOCTHU/XKEHUS (1 1)
Cenekmus. Ilopoma, copr, mTamMm. Mertoasl cenekiuu. LleHTps MIPOUCXOXKIACHUS

KylnbTypHBIX pacteHuid. Bxiuan H. WM. BaBunoBa B pa3sBUTHE F€HETUKH U CEIEKIIUH.

Hemonctpamus. Kapra 1EeHTPOB NPOUCXOXKIEHUS KYyIbTYPHBIX pacTeHuil. M300paxkeHus mnopon
Pa3IUYHBIX JOMAITHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PaCTECHUI.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

VYyamuecs 10JKHBI 3HaTh:

. OIpeJIeJIeHUE CeNEeKIINU KaK HayKH U €€ TEOPETUUYECKHUE OCHOBBI (T€HETHKA);

. METO/BI CENECKILINH;

. LEHTPBI POUCXOKIAEHUS KYIbTYPHBIX PACTEHUMH.

VYyamuecs 10KHBI yMETh:

. OTJINYATh APYT OT APYra METOJBI CEIEKIIUH;

. pasnyaTh NOHATHUS I10POJIAa», «COPT», KIITAMM).

OcnoBubie  moHsATUA.  Ceneknusa. Ilopoma. Copr. Ilramm.  Ot6op. T'mOpummmzariusi.
bim3kopoacTeenHoe ckpemuBanue. ['erepo3uc. Uucteie TMHUAN.

Tema 3.19 BUOTEXHOJIOTUA: JOCTHKEHUA U INEPCIIEKTHUBbI PASBUTHUA (1 4)
buorexnomnorus. I'ennHas  umxeHepus. ['eHeTnyeckn  MOAM(UIMPOBAHHBIE  OPTaHU3MBIL.
KnonupoBanue. THueckue acekTsl OMOTEXHOIOTHH.

JemoHncTpanust. CXeMbl KJIIOHUPOBAHUS U CO3JIaHUS TEHETUICCKH MOIU(PHUITMPOBAHHBIX OPTaHU3MOB.
[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYvyaiuecs: 10KHbBI 3HATh:

. orpezieNieHue U 3a/1a4l OMOTEXHOJIOTUH;

. METO/IbI OMOTEXHOJIOTUH;

. ATUYECKHE aCIEKThl OMOTEXHOJIOTUIECKUX Pa3pabOToK.

VYyamuecs: J0KHBI YMETh:

. OILICHUBATh ATHYECKHE ACMIEKThl HEKOTOPHIX OMOTEXHOJIOTHYECKHUX Pa3padOTOK;

. MOHUMAaTh HEOOXOIUMOCTh OHMOTEXHOJOTHYECKMX  HCCIENOBAaHWM ISl  TOBBIIIEHUS



3¢ (PEeKTUBHOCTH CEIbCKOXO035IICTBEHHOIO IPOM3BOJICTBA U CHUKEHHS c€0ECTOMMOCTHU IPOILYKIIHH.
OcHoBHbIe OHATHS. buoTexHonorus. ['enHas nwxkenepus. Kimonuposanue. buostuka.
MesxnpeaMeTHbIE CBA3U

Heoprannueckas xumusi. OXxpaHa IpUpOJIbI OT BO3AECHCTBUSA OTXON0B XUMHUYECKUX IIPOU3BOJICTB.
Oprannyeckast xumust. CTpoeHHe U PYHKIIUN OPraHUYECKHX MOJIEKYJ U X MyTareHHoOe JIeHCTBHE.
O®usuka. PeHtreHoBckoe W apyrue uznydeHus. llonsTie o 03¢ M3IydeHUS U OMOJOTHMYECKOU
3aIlHUTE.

METAIIPEJIMETHBIE PE3YJIbTATHI ObBYUEHU A

VYyamuecs N0KHbI yMETh:

. paboTath ¢ yueOHUKOM, COCTABJIATh KOHCIEKT naparpada, CXeMbl U TaOJIULIBI;

. pa3pabaTrbIBaTh IJIaH-KOHCIIEKT TEMBbI, UCIOJIb3Ys Pa3Hble HCTOYHUKH HH(pOpMALIUH;

. TOTOBUTh YCTHBIE COOOIEHUS, pedepaTbl U NPEe3eHTALMH Ha 3a/1aHHYIO TEMY;

. I10JIb30BAThCS TOMCKOBBIMU cucTeMaMu MHTepHeTa.

PesepBHoe Bpemst — 1/ 8 1.

11 KJIACC (35 yacoB)

Paszngea 1.Bua -21 gac
Tema 1.1. Passutue 6uoaoruu B lonapeunosckuii nepuoa. Padora K. Jlunnes (1 4)

OBOJIIOIMS M SBOJIONMOHHOE YyueHue. McTropusi 3BOMIOIMOHHBIX wHjed. KpeanuoHusm wu
tpanchopmusm. CuctemaTnka Kak Hayka. 3HadeHue padot K. JIuHHes mo cucrteMaTuke pacTeHUU U
JKUBOTHBIX. buHapHas HoMeHknaTypa. lemoncrpauus. IlopTpersl n 6uorpaduu y4eHbIX, BHECIINX
BKJIAJl B Pa3BUTHE 3BOJIIOLIMOHHBIX UJIEH.

[NPEIMETHBIE PE3YJIbTATBI ObYUYEHHMA

VYvyaiuecs 10JKHBI 3HaTh:

* IPEACTAaBICHUSA €CTECTBOUCIIBITATENIEH T0AAPBUHOBCKOM 3IIOXH O CYILIHOCTH KUBOW IPUPOJBI U €€
HBOJIIOLUY;

* B3rsabl K. JIuHHEs Ha cucTemMy )KMBOTO MHpA.

VYyamuecs 10KHbI yMETh:

* OILICHMBATh BKJIAJ PA3JINYHBIX YUEHBIX B Pa3BUTHE OMOJIOTUH U SBOIOIIMOHHBIX HIEH.

OcHosHble noHATHA. DBomonus. Kpeannonusm. Tpanchopmuszm.

Opomtonmonn3M. Cucremaruka. buHapHas HOMeHKIaTypa.

Tema 1.2 OBOJIIOIIMOHHASA TEOPUA K. b. JAMAPKA (1 4)

Y4eHne o rpajanuy KUBBIX OPTaHU3MOB U TOHITHE «JIECTHHUIA CYIIECTB». Teopusi kartacTpod
KioBbe. 3akonbl Jlamapka (ynmpakHEeHHME ¢ HEYNpaXHEHUWE OpPraHOB U HACJEIOBAaHHE
6naronpuoOpereHHbIX npu3HakoB). [IpencraBnenus Jlamapka o0 M3MEHUYMBOCTU. 3HAYEHUE TECOPHUU
Jlamapka.

Hemonctpanus. XKuzub u nestensHocTh JK. b. Jlamapka.

[MPEAMETHBIE PE3VJIbTATHI ObBYUEHU A

VYyamuecs A0JKHBI 3HaTh:

* OCHOBHBIE IT0JIOKEHMSI Teopun Jlamapka.

VYyamuecs 10IKHbBI YMETh!

* OLIEHMBATh 3HAYCHUE 3BOIOLMOHHON Teopuu Jlamapka i pa3BUTHS OHOJIOTHH.
OcHoBHble NIOHATHA. 3aK0H. Teopus. OBomronus. MI3MeHUnBOCTS.



Tema 1.3 IPEAIIOCBHUIKHA BOSHUKHOBEHUSA YYEHUSA Y. JAPBUHA (1 4)
[Ipennocbuiku Bo3HMKHOBeHMsI yueHusi Y. JlapBuHa: AOCTHKEHHS B O0JIaCTH €CTECTBEHHBIX U

COIMAJIbHO-9KOHOMUYECKMX HayK (KocMoroHwueckas teopus Kanra—IJlammaca, nOCTHXKEHHS B
00JIaCTH XMMHH, 3aKOH €IMHCTBAa OpraHm3Ma u cpensl Pynpe—CedeHoBa, NMPUHIUI KOPPEISALUH
Krosbe, pabotsl K. bapa, padotsr Y. Jlaiiens, pabotel A. Cmuta u T. Manbtyca).

I[MPEAMETHBIE PE3VYJIbTATbI OBYUEHUM

VYyamuecs N0KHBI 3HATh:

* ©CTECTBCHHO-HAyYHbIE M COIHAIBHO-)KOHOMHUYECKHE MPEIANOChIIIKA BO3HUKHOBEHUS TEOPUHU
[apBuHa.

VYuamuecs: 10KHBI yMETh:

* XapaKTepU30BaTh MPEANOCHUIKA BOSHUKHOBEHHS BOJIIOLIMOHHON Teopun JlapBuHa.

Tema 1.4 OBOJIOIMOHHAA TEOPHUA Y. JTAPBUHA (1 4)
OxcnenuunonHbd Marepuan Y. Jlapuna. Yuenue JlapBuHa 006 uzmMeHunBocTU. YueHue JlapBuHa

00 uckyccTBeHHOM oTOOope. BeeoOmas nHAMBUyallbHAs U3MEHYMBOCTh U M30BITOUHAS] YUCIICHHOCTD
noToMcTBa. bopb0a 3a CyliecTBOBaHHWE M €CTECTBEHHBIM 0TOOp. Buasl OOpHOBI 3a CylliecTBOBaHUE.
[Ipeamoceuiku OOpHOBI 32 CYIIECTBOBAaHHME M €CTECTBEHHOTO OTOOpa. 3HaueHue teopuu JlapBuHa.
[loHsiTHE O CHHTETUYECKOW TEOPUH 3BOJIFOLIMH.

Hemoncrpauus. buorpadus Y. Jlapsuna. MapupyTt u koHkpeTHbsle Haxoaku Y. /lapBuHa BO Bpems
myTenecTBys Ha Kopabie «burib.

[NPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

VYuamuecs 10KHBI 3HATh:

* yuenwue /lapBrHa 00 HCKyCCTBEHHOM O0TOODE;

* yuyeHue JlapBuHa 0 eCTECTBEHHOM OTOOpE.

VYyamuecs 10KHbI yMETh:

* OIICHMBAaTh OCOOEHHOCTH JOMAITHUX >XUBOTHBIX M KYJIbTYPHBIX PACTEHUH B CPaBHEHHH C UX
JTUKUMU TIpeIKaMu;

* XapakTepHu30BaTh MPUYUHBI OOPHOBI 32 CYIIECTBOBAHUE;

* OMpeAeNsaTh 3HaYCHHE Pa3IMYHbIX BUIOB OOPHOBI 3a CYIIECTBOBAHUE;

* JIaBaTh OIEHKY €CTECTBEHHOT0 0TOOpa KaK pe3ysbTrara 0OpbObI 3a CYIIECTBOBAHUE;

* oueHuBarh Bkiaa Y. JlappuHa B pa3BUTHE IBOITIOLMOHHBIX UJIEH.

OcHoBHble MOHATHS. ['pynmoBas M WHAMBHIyallbHas HM3MEHUYMBOCTh. VICKyCCTBEHHBIH OTOOP.
beccosznarenpHbIil 1 MeToaHYecKuit 0TOOp. boprOa 3a cymecTBoBanue. EcTrecTBeHHBII 0TOOD.

Tema 1.5 BU/I: KPUTEPUU U CTPYKTYPA (1 4)
Bun kak reHeTMuecKkHM HM30JMPOBAHHAS CUCTEMA; PENPONYKTHUBHAS H30JSALUS U €€ MEXaHU3MBI.
Kpurepun Buma: Mopdonoruueckuit, ¢usnonornyeckuif, OHOXUMHUYECKUH, T'€HETHYECKUH,

HKOJIOTMYECKUH, TeorpapuuecKuii.

Hemoncrpauus. IT'epOapuut u  apyrue  KOJUIEKIMOHHBIE  MaTepuajbl, WJUIIOCTPUPYIOLIUE
Mop(hooruuecKkuii KpuTepui BUaa.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI

N3yueHne n3MEHYMBOCTH U KPUTEPUEB BU/IA, ONTMCAHUE BHJIOB 110 MOP(}HOIIOTHUECKOMY KPUTEPHIO.
I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYvuamuecs 10JKHBI 3HaTh:

* OINpefesieHuE BUAA;

* KpUTEpUU BHUJA.



VYuyarnuecs: JOIKHBI YMETh:

* ONHUCHIBAThH BUJIBI IO PA3TUYHBIM KPUTEPHSIM,

* pasnuyaTh KPUTEPHUH BUIA.

OcHoBuble nousaTust. Bun. [onynsnus. Kapuotun. I'enodons.

Tema 1.6 HONYJIAIINA KAK CTPYKTYPHAA EJNMHUTIA BUJA (1 9)
[TonymAnMOHHAs CTPYKTypa BUAQA; YKOJIOTMYECKAE U N€HETUYECKUE XaPaKTEPUCTUKH IOIYJISLUH.

Jlemorpaduueckue nokazaTesid U CTpyKTypa MOIMYJISLUH.

I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 10JKHBI 3HaTh:

* OIpezciIeHUE MOMYJIALNN;

* CTPYKTYypY NOIYJISALUU.

VYyamuecs 10JKHBI yMETb:

* XapaKTepU30BaTh CTPYKTYPY HOIYJISILIUHU.

OcuoBubie monstusa. [lomymsus. Jlemorpaduueckne mokaszarenn. Poxmaemocts. CMEpPTHOCTD.
[TonoBas cTpykTypa nonynasuuu. BozpactHas cTpyKTypa NOMMYJISILIUH.

Tema 1.7 NONYJISAINA KAK EJVMHUIIA DBOJIIOIMMU (1 1)

[Tonynauuss — s1aeMeHTapHas SBOJIOLUUOHHAS €IMHULA. DJIEMEHTAPHbBIN BOJIOLUOHHBIN MaTepHal
u sneMenTapHoe 3BosionnonHoe spienue. [IPEJIMETHBIE PE3YJIBTATBI OBYUEHUA
VYuyanuecs TOJIKHBI 3HATh:

* CYIIHOCTb F€HETUYECKUX IPOLECCOB B IONYJIALMIX.
VYyamuecs 10KHbI yMETh:

* OOBACHATH NPUYUHBI Pa3AeICHUS BUAO0B, 3aHUMAIOLIUX OOIIMPHBIN apean oOUTaHus.

OcHoBHble TnoHATHS. ['eHoTumn. ['eHodona. deHorun. DieMeHTapHOE 3BOJIOLMOHHOE SBIICHUE.
OBOJIIOLMOHHBIN MaTepHUall.

Tema 1.8 PAKTOPBI 3BOJIIOINNH (1/49)
DJeMeHTapHble 3BOIONMOHHBIE (DAKTOPhl (MYyTallMOHHBINA MPOLIECC, H3O0JALUS, MOMYJSLUOHHBIE

BOJIHBI, Jipei( TeHOB, €cTeCTBEHHBIN 0TOOP). DOPMBI €CTECTBEHHOTO O0TOOpa (CTAOMIN3UPYIOMINM,
JBUKYUIUHI, TU3pYNTUBHBIN). Buael n3amenunBoctu. Pe3epB n3MEeHUNBOCTH.

Jemonctpanus. JXKuBble pacTeHUs M JKUBOTHbIE, TrepOapuyd M KOJUIEKIMH, IOKa3bIBaIOIIHE
WHAUBUAYAJIbHYIO U3MEHYUBOCTbD.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThl

W3yueHre n3MEeHYUBOCTH y 0COOEH 0JTHOTO BUA.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyamuecs 10JKHBI 3HaTh:

* (aKTOpHI HBOIIOLHH.

VYyamuecs 10KHbI YMETh:

* 00BACHATH MEXAHU3MBI (PAKTOPOB IBOJIOLIUU.

OcHoBHbIE NOHATHS. DakTOPBI 3BOMONKMHA. MyTallMOHHAss U3MEHYMBOCTh. MyTannnu. MyTanoHHBIN
npouecc. M3omsauwms. [lonynsuuonnsie BonHbL. EcTecTBeHHBIN 0TOOD. [peiid reHoB.

Tema 1.9 ECTECTBEHHBI OTBOP — TJIABHAS JABMKYIIIAS CUJIA 3BOJIIOINN
(L1}

@DopMBI €CTECTBEHHOTO 0TOOpa (CTAOMIIN3UPYIOLIHMA, ABWXKYIIUNA, TU3PYIITUBHBIN).
I[MTPEJMETHBIE PE3VJIbTATBI ObYUEHUM A




VYyamuecst JOJDKHBI 3HATh:
* (bopmBbI ecTecTBEeHHOTO O0TOODA.
VYuyaruecs: T0JKHBI YMETh:
* pasnuyaTth GOPMBI €CTECTBEHHOTO 0TOOPA,
NPUBOUTH PUMEPHI PA3TUYHBIX (POPM €CTECTBEHHOTO 0TOOpA.
OcHosHble oHATHA. JIBrKyIumii 0T60p. Crabmmmsupyromuid 0to6op. Au3pynTHBHBINA 0TOOD.

Tema 1.10 AJAIITAIINA OPTAHU3MA K YCJTOBUAM OBUTAHUA KAK PE3YJIBTAT
JEVCTBUSA ECTECTBEHHOI'O OTBOPA (1 u)
[TpucnocoOuTenbHple OCOOEHHOCTH CTPOEHHUS, OKPAacKM Tejla U IOBEIECHUS JKUBOTHBIX.

[loBenenueckue amantanuu. buoxumuueckue anantanuu. DOuU3HONOrHYECKUE — aJallTallUu.
OTtHocuTeIbHas 11eTIECO00PA3HOCTh aJanTallHi.
HemoncTpanus. WnmocTpaliui M KUBBIE PAcTeHUS W KUBOTHBIE, repOapuu W KOJUIEKLUH,
MOKa3bIBAOIIIE MOP(OJIOTHUECKUE aTaITAIIH.
I[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A
VYyamuecs 10KHBI 3HATh:
KJIACCHU(PUKAIIUIO aanTalni;
* TUIBI TOKPOBUTEIHCTBEHHON OKPACKH U (DOPMBI, UX 3HAUCHUE JJI1 BEDKUBAHMUS,
0COOCHHOCTH MPUCTIOCOOUTETHLHOTO MTOBEACHHUS,
3HaYeHHe 3a00ThI O MOTOMCTBE JJIs1 BEDKUBAHMUSL.
Yyaiuecs 10JKHBI YMETh:
IPUBOJIUTH PUMEPHI IPUCIIOCOOUTENBHOTO CTPOCHNUS U TIOBEJICHUS;
* pasnuyaTth Mopdonoruyeckue, PU3NONIOrHIecKrne, OMOXUMHUYECKHUE U TOBEICHYECKUE aanTalluu;
OO0BSACHSATH, MIOYEMY IPUCIIOCOOIEHUS HOCSIT OTHOCUTENIBHBIN XapaKkTep.
OcHoBHble noHATUSA. AnanTanus. Mopdonornyeckas agantanus. Pu3nosiorvyecKkas ajanTanus.
buoxumnueckas anantauusd. IloBenenueckas aganranus. IIokpoBUTENbCTBEHHAs OKpacka U dopma.
MumMukpus.

Tema 1.11 BUTOOBPA3ZOBAHUE KAK PE3VYJIBTAT 9BOJIIOIINH (1 4)
ITytu  (cmocoGbl) M CKOPOCTh  BHUA000pa3oBaHuUs; reorpaguyeckoe M IKOJIOTUYECKOE
BHU1000pa3zoBanue. ['eorpaduueckas u dSKoJorHuecKast H30JSIHsI.

Hemonctpanmsi. CXeMbl, WUTFOCTPUPYIOIIHE TPOIecC reorpaduueckoro BUA000Pa30BaHUs; KUBHIC
pacTeHus M KUBOTHbIE, TepOapui U KOJUIEKIIMH, MOKA3bIBAIOIINE Pe3yNIbTaThl MPUCIIOCOOICHHOCTH
OpPTaHU3MOB K Cpe/ie OOUTaHUs U PE3yJIbTaThl BUI000pa30BaHUS.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHU A

Vwyamuecs 101KHBI 3HATh:

* (opmbl BUI000pa3oBaHus. Yyamuecs JOKHBI YMETh:

* XapaKTepH30BaTh MPOLIECC IKOJIOIMYECKOTr0 U reorpauueckoro BUI000pa3oBaHusl.

OcHoBHeble oHATHS. BumooOpazosanue. ['enodona. Uzomnsamus. ['eorpaduueckoe Bumgoodpa3oBaHue.
DKOJ0rn4YecKoe BU000pa3oBaHue.

Tema 1.12 COXPAHEHME MHOI'OOBPA3MS BUJIOB KAK OCHOBA YCTOMYHMBOI'O
PAZBUTHUA BUOCDEPHI (14)

buonorunueckuii mporpecc 1 OHOIOTUYECKHIA perpecc.

[TprunHbI BEIMUpaHUs BUIOB. bruonoruueckoe pasHooOpasue.
IMTPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyamuecs NOKHBI 3HATh:

* TJIABHBIC HAIIPABJICHUS YBOJIIOLIMH;



* IPUYMHBI BBIMUPAHUSI BUJIOB;
* MyTU JOCTHKEHHsI OMOJIOTHYECKOTr0 Mporpecca.

VYyamuecs 10JKHbI YMETh:

* NEPEeYUCHATh (Ha3bIBaTh) MYyTU JOCTUKEHHS OMOJIIOTUYECKOTO MPOrpecca;
* OOBSICHATH HEOOXOMMOCTH COXpaHeHHs OnopazHooOpasusl.

OcHoBHbIE TOHATHA. broornueckuii mporpecc u OUOJIOTHIECKUH perpecc.

Tema 1.13 TOKA3SATEJBbCTBA 3BOJIIOIINU OPTAHUYECKOI'O MUPA (1 v)
[utomornueckue u MOJICKYJISIPHO-OMOJIOTUYECKUE (MOJIEKYIIPHO-TEHETUYECKUE),

CpPaBHUTEIHLHO-AaHATOMHYECKHE (cpaBHUTETBHO-MOP(HOJIOTHYECKHUE), MaJIEOHTOJIOTHYECKHE,
SMOpHOJIOTHYECKHE B OnoreorpaguiyecKre J0Ka3aTelIbCTBA SBOJIOIHH.

HemoncTpanus. Mimmoctpaniu, ASEMOHCTPUPYIOIIME CXOACTBO PAaHHUX 3TAOB SMOPHOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX, MYJSDKH W JApPyrde HArsiAHbBIE MaTepHalibl, WLIIOCTPUPYIOIINE
AQHAJIOTUYHBIC U TOMOJIOTUYHBIE OPTaHbl, PYAUMEHTHI U aTaBU3MBI.

IMTPEAMETHBIE PE3VJIbTATBI ObYUEHUW A

Yyammecs J0JDKHBI 3HATD:

*  KIIACCH(UKAIIUIO JJOKA3aTEIIbCTB YBOJIOIIHH.

Yyamuecs 10JKHBI YMETh:

* IPUBOJIUTH MPUMEPHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE SBOIIOIMOHHOIO MpOIlecca, aHATOTUYHBIX
Y TOMOJIOTUYHBIX OPTaHOB, PYJUMEHTOB U aTaBU3MOB.

OcHoBHble mnoHATUA. Llutonorus. Monekynspuas Ouonorus. CpaBHUTENbHAST aHATOMMSL.
[TaneonTonorusi. buoreorpadusi. AHanormunbie opranbl. ['OMOJIOTMYHBIC OpraHbl. PyaMMEHTHI.
ATaBHU3MBEL

Tema 1.14PA3BBUTUE HPEJCTABJEHUN O MPOUCXOXKJIEHUHN KU3HU HA 3EMJIE
(19)

Konnenmuu abuorenesa u 6morenesa. Onbitel @. Penu, JI. Cnanannanu u M. M. TepexoBckoro,
onbIT JI. [TacTepa. I'mnmore3bl CTalMOHAPHOTO COCTOSIHUS U ITAHCIIEPMUH.

Hemonctpauus. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. [Tactepa.

IMTPEAMETHBIE PE3VJIbTATHI OBYUEHU A

Yuammpecs J0IKHBI 3HATh:

* CYILIECTBYIOIINE TMIIOTE3bI IPOUCXOKICHUS )KU3HHU Ha 3eMJIe.

VYyamuecs 10KHbI YMETh:

* 00OCHOBBIBaTh CIPABEUIMBOCTh WJIM HECOCTOSITENILHOCTh OTAEIBHBIX TUIIOTE3 MPOUCXOKICHUS
YKU3HU.

OcHoBHbIe TIOHATHS. AOGuorenes. buorenes. [lancniepmus. Teopust cTalmOHAPHOTO COCTOSTHHUSL.

Tema 1.15 COBPEMEHHBIE ITPEJACTABJIEHWA O BOSBHUKHOBEHHWHW KHU3HU (1 1)
Opranndeckuii MuUp Kak pe3yibTaT 3BOJIOLMHA. BO3HMKHOBEHHE W pa3BUTHE XU3HU Ha 3eMIIE.
XuMuyeckul, npenduonorndyeckuii (teopus akagemuka A. M. Onapuna) 1 OMOJOrMYECKUH 3Tarlbl
pa3BUTHS )KUBOW Martepuu. Teopus 6mornonsza. Jlemoncrparusa. CxemMbl BOSHUKHOBEHHUST MEMOPaHHBIX

CTPYKTYP ¥ OJTHOKJIETOYHBIX DYKApHOT.
ITPEJAMETHBIE PE3VJIBTATHI OBYUEHM A

Yuyamuecs J0IKHBI 3HATh:

* Teopuio akageMuka OnapuHa;

* Teopuro OMomo33a.

VYwyarnuecs: 10KHBI YMETh:

* ONHUCHIBATH TIPOIIECC BO3HWKHOBEHHUS KOAIlEpBATOB, NPOOHMOHTOB, MEMOpPAHHBIX CTPYKTYD,



OJTHOKIICTOYHBIX MTPOKAPHUOT U DYKAPHUOT.
OcHoBHble oHATHS. bronoa3. Koanepsart. [Ipo6uoHT (MpoTOGHOHT).

Tema 1.16 PASBUTHUE KU3HHW HA 3EMJIE (2/4 1)
Pa3Butne xu3Hu Ha 3emie B apXEWCKYyI0 U IMPOTEPO30MCKYIO 3pbl. IlepBble ciielpl KM3HU Ha

3emiie. [losiBeHUE BCEX COBPEMEHHBIX THUIOB OECIO3BOHOYHBIX JKUBOTHBIX. [lepBbie XOpOBBIC.
Pa3Butue BoaHbix pactenuil. Pa3Butue xu3Hu Ha 3emse B maneo3oiickyto 3py. l[losBienue u
ABOJIIOIMSA CYXOIYTHBIX pacTeHui. [lanmopoTHUKH, CEMEHHblE NANOPOTHUKH, TOJOCEMEHHbIE
pacteHusi. BO3HMKHOBEHHME IMO3BOHOYHBIX: PBIObI, 3€MHOBOJHBIC, IpecMbIKaroluecs. Pa3Burtue
J)KU3HA Ha 3emJie B ME3030MCKYI0 M KailHO30HMCKyro »5pbl. [losBieHue U pacnpocTpaHeHue
MOKPBHITOCEMEHHBIX pacTeHui. Bo3HuKHOBeHHE NTULl U MieKkonuTatouux. [losBienue u pa3ButHe
npumatoB. [losBrnenue yenopeka.

Hemonctpanus. Penponykiuu kaptun 3. bypuana, otpaxkaromux GayHy u Gpaopy paznudHbIX 3p H
MEePUOJIOB; CXEMbl Pa3BUTHSl LAPCTB KUBOW MPHUPOJIbI; OKAMEHENIOCTH, OTIEYaTKH PACTCHUH B
JIPEBHUX MOpoaax. Moienu CKeIeToB YeI0BEeKa U MTO3BOHOYHBIX JKUBOTHBIX.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUMA

VYvyaiuecs A0JKHbBI 3HATh:

* Pa3BUTHE KUBOTHBIX M PACTCHUI B Pa3IMUHbIC IEPHO/IbI CYIIECTBOBAHUS 3EMITH.

VYyamuecs 10JKHBI YMETh:

* TMEPEYUCHATH B XPOHOJIOTUYECKOM MOPSAIKE IPbI T€OXPOHOIOTMUECKOH IIKAIIbI;

* XapaKTepHu30BaTh TaIbl PA3BUTHUS KUBOU MTPUPO/IBI;

* ONUCHIBATh PA3BUTHE KU3HU HA 3eMJI€ B PA3IMYHBIC IPHI.

OcHoBHbIe TTOHATHS. DoH. Dpa. [lepuo.

Tema 1.17 TUHOTE3bI IPOUCXOXJAEHUSA YEJIOBEKA (1 1)

AHTpPOIIOTE€HE3 U €ro ABWKylue cuibl. [IpencraBieHuss 0 NPOMCXOXKIEHUM YEIOBEKa B pa3HBIC
[IEpUObI HCTOPUHU HAYKH.

I[MTPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYuyamuecs N0KHBI 3HATh:

* JIBIXKYILHME CHJIbI AHTPOIIOTEHE3a.

VYyamuecs 10KHbI yMETh:

* XapaKTepH30BaTh POJIb PA3IIUYHBIX (PAKTOPOB B CTAHOBJICHHUU YEJIOBEKA.
OcCHOBHBIE TOHATHS. AHTpPOTIOTeHE3. [|BIKyIIIMEe CHIIBI aHTPOIIOTEHE3A.

Tema 1.18 IIOJIOKEHUE UEJIOBEKA B CUCTEME ) KUBOTHOI'O MUPA (14)
[Ipoucxoxaenue yenoBeka. MecTo yenoBeka B KMBOU npupoje. CucTeMaTuyeckoe MOJI0KEHUE

Buga Homo sapiens B cucteme >KMBOTHOTO Mupa. [Ipu3HaKu u CBOMCTBA UelOBEKa, MO3BOJISIFOIINE

OTHECTH €T0 K Pa3Iu4YHbIM CUCTEMATUUYECKUM TpyIIaM HapCcTBa )KUBOTHBIX.

IMPEAMETHBIE PE3VJIbTATBI OBYUEHU A

Yuampuecs J0IKHBI 3HATh:

* CHCTEMATHYECKOE ITOJIOKEHHE YEJIOBEKA B CUCTEME OPraHNYECKOr0 MUPA;

* 0COOEHHOCTH YesloBeKa Kak OMOJIOTMYECKOro BUA.

VYyamuecs 10KHbBI YMETh!

* BBISABJISTH IPU3HAKH CXOJICTBA M PA3JINUMsI B CTPOCHUU U MIOBEIEHUH )KUBOTHBIX U YEJIOBEKA.
OcHoBHble NIOHATHA. X0pAoBble. Miekonurtaromue. [IpumaTel. PynuMeHThl. ATaBU3MBI.

Tema 1.19 3BOJIONNA YEJIOBEKA (14)

Craguu 5BOJIIOLIMM YEIOBEKA: INPUMAThl — IPENKH YEJIOBEKAa, aBCTPAIONMTEK, YEJIOBEK YMEIbIH,




JIPEBHENIINI YEIOBEK, IPEBHUIN YETIOBEK, IEPBHIE COBPEMEHHBIE JIFOIH.

[MPEAMETHBIE PE3VYJIbTATBHI OBYUEHU A

Yyaiuecs 10JKHBI 3HATh:

* JTarbl CTAHOBJICHHS YeJIOBEKa KaK OMOJIOrHYecKOro BUa.

VYyamuecs N0KHbI yMETh:

* IEPEeYUCsIATh B XPOHOJIOIMYECKOM IOPSAKE 3Talbl CTAHOBJIEHUS UYEIOBEKa KaKk OMOJIOIrMYECKOro
BUJIA.

OcHoBHble nIOHATHA. Jpuonureku. ABcTpasionuteku. Apxanrtpornsl. [Taneoantponsl. Heoantpomnsr.

Tema 1.20 YEJIOBEYECKHE PACHI (1 v)
[TonmynsiuonHas cTpykTypa Buga Homo sapiens; uenoBeueckue pachl; pacooOpa3oBaHKE; €JUHCTBO
npoucxoxaeHus pac. IIpucnocoburensHoe 3HaUYE€HHWE PACOBBIX MPHU3HAKOB. BuaoBoe eIMHCTBO

YeJI0BEYECTBA.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUMA

VYyaiuecs 10JKHbBI 3HATh:

* OIpElEeNICHUE ITOHATHUS «pacay;

* XapakTepHbIE IPU3HAKU OOJIBIIUX pac.

VYyaimuecs 1071KHbl yMETh:

* 000CHOBBIBaTh BUJOBOE €IMHCTBO YEIOBEYECTBA.

OcHoBHble oHATHSA. Paca. bonbias paca. Manas paca. Hauust.

MexnpeaMeTHbIe CBSI3U

ActpoHomusi. Opranuzanusi TIaHeTHBIX cucteM. CoiHeYHash CUCTeMa; ee CTpPyKTypa. Mecrto
r1aHeTsbl 3emitst B COJTHEUHOM CHCTEME.

Uctopus. Kynerypa 3anannoit EBpons! konna XV — nepBoit noiosunsl X VII B. KyneTypa nepsoro
nepuoaa HoBoil ucropuu. Benukue reorpaguueckie OTKpbITHS.

OkoHOMHUYecKas reorpadus 3apyoexHbIx cTpaH. Hacenenue mupa. I'eorpadus HaceneHust Mupa.
®dusnueckas reorpagusi. lctopusi KOHTUHEHTOB.

METAIIPEIAMETHBIE PE3VJIbTATBI ObYUEHU A

VYyamuecs 10KHbI yMETh:

* HCIOJIb30BaTh MHIYKTUBHBIA U ICAYKTHBHBIN ITOAXO0/IbI IPU U3YYCHUU KPYITHBIX TAKCOHOB,;
* 00001IaTE U JenaTh BHIBOIEL,

* paboTaTh C JIOTIOJTHUTEIILHBIMUA UCTOUHUKAMH HH(OPMAIIHUH;

* TPEACTaBJISITh MaTepHall, HCIOJIb3YsI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIA.

Paznes 2

Jkocucrema (12 v)

Tema 2.1 OPTAHU3M U CPEJIA. DKOJIOI'NMYECKHUE ®AKTOPBI (1 1)

Opranusm u cpena. Paxrtopsl cpeabl oOutanHus. Kiaccuduxamus 3KOIOTHYECKUX (PaKTOPOB.

Bnusnue ¢aktopoB cpeapl Ha opraHu3M. llpeaensl BBIHOCIMBOCTH. 30Ha ONTUMyMa, 30HA
yraetenus. OrpannunBaroninii pakrop. 3akoH MuHUMyMa JInOuxa. DKoJornuecKkas HuIa.
HemoHcTpauusa. Harmsiaaele MaTepuanbl, JEMOHCTPUpYIOIIUME BiIMSHHE (HAKTOPOB Cpenbl Ha
OpTraHM3M.

I[MPEAMETHBIE PE3YJIbTATBI OBYYEHU A

VYyamuecs: TOJKHBI 3HAaTh:

* OIIpEJeNICHUs MOHATUI «IKOJIOTUSY, «Cpefja OOUTaHUs,

«OTpaHUYMBAIOILUN (aKTOP»;



* TIpeAMET ¥ 3aJ1a41 YKOJIOTHH KaK HayKH,
* 3aKOH MUHHUMYyMa JInbuxa;

*  KJIacCU(UKAIUIO SKOJIOTUIECKUX (PaKTOPOB.

VYdarnuecs: T0JKHBI YMETh:

*  KIACCU(UIIUPOBATH IKOJIOTUICCKUE (PAKTOPHI.

OcHoBHbIe TIOHTHS. DKoJorus. Jkocuctema. Cpena obutanus. Dkonormueckuid pakrop. Ipenens
BBIHOCTMBOCTU. OTpaHNYUBarOMINNA (HaKTOP.

Tema 2.2 ABUOTHYECKHUE ®AKTOPBI CPEJBI (1 u)
@DakTophl cpebl OOUTaHUS U MIPUCTIOCOOTICHHSI K HUM >KUBBIX OPraHU3MOB. AOnoTH4eckue (haKkTopbl

cpenpbl. Ponb Temneparypbl, OCBELICHHOCTH, BIAXHOCTH U JAPYIUX (AKTOPOB B JKU3HEAEATEIbHOCTH
COOOLIECTB U OPraHU3MOB.

I[MPEAMETHBIE PE3YJIbTATBI ObYUYEHUW A

VYyamuecs N0KHBI 3HATh:

* BakHeiue abuotuueckue GpakTopsl;

* BIUSHUE a0MOTUYECKUX (PAKTOPOB HA OPraHU3M;

* aJanTanyy OPTaHU3MOB K PA3IMYHON MHTEHCUBHOCTH aOMOTHYECKUX (haKTOPOB.

VYuyamuecs 10JIKHbI YMETb:

* XapaKTepU30BaTh BIMAHUE A0MOTHYECKUX (DAKTOPOB HAa OPraHU3M;

* OIIMCBIBATh MPUCIIOCOOICHHS OPTaHU3MOB K Pa3IMYHONW MHTEHCUBHOCTH a0MOTHYECKUX (DaKTOPOB
cpeabl;

* IOPUBOJIUTH MPUMEpPHl aJanTaluyd OPraHU3MOB K pa3IU4YHOM HHTEHCHBHOCTH aOMOTHYECKUX
(bakTopoB.

OcHoBHble TOHATHS. AOuornueckue ¢Gakropsl. Apanranuu. doronepuonusMm. buonormueckue

PUATMBL.

Tema 2.3 BUOTUYECKHUE ®AKTOPBI CPEJIBI (1 1)
buotnueckue ¢aktopsl cpenbl. @opMbl B3aMMOOTHOLIEHHWH Mexay opranuzMamu. Ilo3uTuBHBIE
OTHOILIEHHS] — CUMOMO03: MyTYaJIU3M, KOOMepalysi, KOMMEHCATU3M. AHTHOMOTHYECKHE OTHOLIEHHUS:

XUIIHUYECTBO, TApa3UTU3M, KOHKYpeHIUsA. HeHTpalbHbIe OTHOIIEHNS — HEUTPAIU3M.
Jemoncrpauus. [Ipumepsl ciMOro03a npeAcTaBUTENEH pa3IMUHbIX LAPCTB KUBOI MPUPOIBL.
[MPEAMETHBIE PE3VJIBTATHI OBYUEHU A

VYyamuecs 10IKHBI 3HATh:

* ompeneNeHre MOHATHS «OMoTHYeCKHE (PaKTOPHI CPEIbI»;

* (opMBI B3aUMOOTHOIIIEHUH MEX/ly OpraHu3MaMHu.

VYuyamuecs N0KHBI YMETh:

* KiIaccupUIMpPoBaTh (OPMBI B3AUMOOTHOIIIEHUH MEX/ly OpraHU3MaMHu;

* XapaKTepU30BaTh pa3jIMYHble CHMOMOTHMYECKHE UM aHTHOMOTHYECKHE B3aUMOOTHOILIEHUS
OpraHU3MOB;

* IPUBOJIUTH MpUMEpPHI CUMON03a U aHTHOHO3a.

OcHoBHbIe TOHATHS. buoTndeckue daxtopsl. [lapazutusm.

XumanuectBo. Konkypenmus. CumoOnos.

Tema 2.4 CTPYKTYPA SJKOCHUCTEM (1 4)
EcrecTBeHHbIe cOOOIIECTBAa >KMBBIX OpPraHu3MoB. buoreoreHosbl. KoMmmoHeHTH OHOTeOleHO30B:

MPOIYIEHThI, KOHCYMEHTHI, pEAYIEHThl. bBHOIEHO3BI: BHIOBOE pa3HOOOpa3we, IJIOTHOCTh
MoNyJIsAuiA, Onomacca.



I[MPEJIMETHBIE PE3VYJIbTATBI ObYUEHHMA
VYyamuecs 10IKHBI 3HATh:
orpezieNieHUs] HOHATUN «IKOCUCTEMAY, «OMOLIEH03)», «OUOTre0EHO3;
CTPYKTYpPY U KOMIIOHEHTBI 3KOCUCTEMBI U OMOTe0IeH03a;
(GYHKIIMM KOMITOHEHTOB SKOCHCTEMBI.
VYyamuecs N0KHbI yMETh:
pa3In4aTh NPOAYLUEHTbI, KOHCYMEHTHI U PEAYLICHTHI;
OTHCHIBATH KOJOTHUECKUE CUCTEMBI, OMOIIEHO3bI U OMOTEOIIEHO3BI.
OcHoBHbIE TOHATHSA. OJkocuctema. buonenos. buoreoneno3. Ilpoaynentsl. KoHCYyMEHTBHI.
PenyueHTsl.
Tema 2.5IUIIEBBIE CBA3U. KPYT'OBOPOT BEIHIECTB M IIOTOK JSHEPI'MU B
IJKOCUCTEMAX (1 4)
Ilenu u cetu mnutaHus. Tpoduyeckue YpOBHU. DKOJIOTHYECKHE MUPAMUIBL: YHCEN, OMOMACCHI,

sHepruu. KpyroBopor BelecTB ¥ SJHEpruu B SKOCUCTEMAX.
JemoncTpanuus. CxeMbl, WUTIOCTPUPYIOIIME MULIEBbIE LENU U CETH, SKOJOTMYECKHE MUPaMHUIbl U
KPYTOBOPOT BEILIECTB U I10- TOK SHEPTUHU B IKOCUCTEMAX.
[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA
VYyaiuecs 10JKHbBI 3HATH:
ONpeIETICHUS TOHATUIN «IIHUILEBAs LENbY», «IUIIEBAs CETh,
«TpoduuecKuii ypoBEHbY;
KJIaCCU(UKALIUIO MUIIEBBIX LIETICH.
VYyanuecs 10KHbI yMETh:
COCTABJISITh IPOCTENUIINE UIIEBBIE LIETIH;
OINMCHIBATh OMOJIOTMUYECKUN KPYrOBOPOT BEIIECTB.
OcHoBublie nonsiTus. [lumesas nens. [Tumesas cets. Tpoduueckuit ypoBeHb. KpyroBopoT BelecTs
Y IIOTOK DHEPIUU B DKOCUCTEMAX.

Tema 2.6IIPUYMUHBI YCTOMYUBOCTHU U CMEHBI SKOCUCTEM (1 u)
N3menenue coobuiectB. CMeHa skocucTeM. JIMHaMUUecKOe paBHOBECHE.

OKCKypcun
EctecTBeHHbIE (IPUPOAHBIE) SKOCUCTEMBI (JIEC, JIYT, BOJIOEM U T. JI.) CBOEH MECTHOCTH.
[MPEAMETHBIE PE3VYJIbTATBHI OBYUYEHU A
VYyamuecs 10IKHBI 3HATh:
MPUYUHBI YCTOMYMBOCTH M CMEHBI 3KOCHUCTEM.
VYyamuecs 10IKHbBI YMETh!
IIPUBOJUTH PUMEPHI CAMOPETYJIALIUH, CMEHBI YKOCHCTEM.
OcHoBHble IOHATHA. CMEHA DKOCUCTEM. Y CTONYMBOCTb SKOCUCTEM. JIMHAMUUYECKOE PAaBHOBECHE.

Tema 2.7 BJUAHUE YEJIOBEKA HA DKOCUCTEMBI (1 1)
OKOJIOrH4YecKre HapyleHus. ATpOLEHO3bI.

DKCKypcuu

HckyccTBeHHBIE SKOCUCTEMBI (TTapK, CKBEP, CaJl, TOJIE U T. J1.) CBOEH MECTHOCTH.
IMPEJIMETHBIE PE3YJIBTATBI ObYUEHIM A

Yuyamuecs J0IKHBI 3HATh:

* OMpEIETICHUE MOHATUS «arpOLIEHO3Y;

* 0COOEHHOCTH CYILIECTBOBAHUS arpOIIEHO30B.

VYyaiuecs 10KHBI yMETh:



* TIPUBOJUTH MPUMEPHI arpoIICHO30B.

OCHOBHBIE TOHATHS. ATPOLIEHO3.

Tema 2.8 BUOC®EPA — I'VIOBAJIBHASA DKOCUCTEMA (14)

buocepa — xuBas obosouka turanetrsl. CTpykTypa O6mocdepsl. KommoHneHTsl Ouochepsl: KUBOE

BEIIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue M BKIAJ B OHoMaccy,; OMOKOCHOE M KOCHOE BEIIECTBO
ounocteps (B. U. Bepuaackuit). Kpyrosopor Bemects B mpupoje. ['panuiibl 6uocdepsr.
Hemonctpanusa. CxeMbl, WITIOCTpUpPYIOIIUE CTPYKTypy W Tpanuubl 6mocdepst. [TPEAMETHBIE
PE3VYJIbTATBI ObBYUYEHUA

VYyamuecs NOIKHBI 3HATh:

* OllpeJiesIeHUEe MOHATUS «Orochepar;

* CTPYKTYpPY U KOMIIOHEHThI OHoc(epsl;

* T'paHHIBI OHOChEPHI.

VYuamuecs 10JIKHbI YMETb:

* IPUBOJUTH TPHMEPHl PA3IMYHBIX BeHIeCTB Ouocdepsl (KUBO- To, KOCHOTO, OHOKOCHOTO,
OMOreHHOr0);

* XapakTepu3oBaTh Ouomaccy 3eMiu, OMOJIOTHYECKYIO IPOAYKTUBHOCTD.

OcHoBHble mnoHsTHS. buocdepa. Kusoe BemectBo. KocHoe BemiecTBo. bruokocHoe BemiecTBo.
buorennoe BemecTso

Tema 2.9 POJIb ) KUBbIX OPI'AHU3MOB B BUOC®EPE (1 1)

Poub xuBoro BemectBa B 6uocdepe. KpyroBopot Bozbl u yriepoaa B Ouocdepe.
IMTPEAMETHBIE PE3VJIbTATBI ObYUEHU A

Yuampecs J0IKHBI 3HATh:

* KOMIIOHEHTBHI JKUBOT'O BEIIECTBA U €r0 (PYHKIIHH.
VYyamuecs 10KHbI YMETh:

* OIIMCBIBATh POJIb )KUBOTO BellecTBa Onochepsl;

* OIUCHIBATh OMOJIOTUUECKUH KPYTOBOPOT BEILIECTB.
OcHoBHble NIOHATHA. KpyroBopoT BenecTs.

Tema 2.1 BUOC®EPA U YEJIOBEK (1 u)
[IpsiMoe 1 KOCBEHHOE BIIMSHHE 4YeloBeka Ha Ouocdepy. [Ipupoaubie pecypehl U UX UCIOJIb30BaHUE.

AHTponoreHHbIe (PaKTOPHl BO3JCHCTBUS HAa OMOIIEHO3BI (POJIb YEJIOBEKA B MPHUPOJIE); MOCIEACTBUS
XO03UCTBEHHOM JIeATETLHOCTH YenoBeka. Hoocdepa.
[MPEAMETHBIE PE3VJIbTATHI OBYUYEHN A
VYyamuecs: 10JKHBI 3HATh:
* aHTpPONOTeHHBIE (PaKTOPHI;
* XapakTep BO3JCUCTBUA YellOBeKa Ha Ouocdepy. Ydamruecs T0JKHBI YMETh:
MPUMEHITh Ha TPAKTHKE CBEJICHHUS O BO3MOXHBIX TIIOCIECTBUSAX BIUSHUS XO3SHCTBEHHOU
JIesTeTLHOCTH YeJIOBeKa Ha Ouocdepy.
OcHoBHbIe TOHATHS. AHTpornioreHHbie hakTopbl. Hoocdepa.

Tema 2.11 OCHOBHBIE 9KOJIOI'MYECKHE ITPOBJEMbBI COBPEMEHHOCTH (14)
AHTpONOreHHoe BIMsHUE Ha aTMocdepy U ruapocdepy. Iposus noussl. [IpupoaHsie pecypesl 1 ux

HUCIIOJBb30BAaHUC.
JlabopaTopHble U NpaKkTHYecKue padoThl
Ananus u OLICHKAa HOCJIGIICTBPIP'I ACATCIIBbHOCTHU YCJIOBCKA B 9KOCUCTEMAX.

I[MPEAMETHBIE PE3YJIbTATBI OBYYEHU A



VYyamuecs JOKHBI 3HATh:

* XapakTep BO3JEHCTBUS YeloBeKa Ha aTMocdepy u ruapochepy;

* WCTOYHUKU 3arpsi3HEHHS aTMOC(EPHI U TUAPOCPEPHI;

* Heucueprnaemble U ucuepriaeMble MPUPOIHbIE PECYPCHI.

VYyamuecs N0KHBI yMETh:

* OLIGHUBATh IMEPCIEKTUBBI BIUSAHHUA XO3SHCTBEHHOH JEATENILHOCTH 4elOBeKa Ha Ouochepy u
IPOTHO3UPOBATH MOCIEICTBHS XO35IMCTBEHHOM IEATEIILHOCTH YEIOBEKA.

OcHoBHBIE TIOHATHS. 3arps3HeHue arMochepsl u ruapocdepsl. Ipo3us nous. KuciIoTHBIE T0XKIH.
[TapuukoBslit 3¢ dexr. Dxonornveckas karacrpoda.

Tema 2.12 ITYTHU PEINEHUSA SKOJOI'MYECKHUX NPOBJIEM (1 4)
[TpoGnembl panMOHAIBHOIO MPUPOAOIOIB30BAHUSA, OXpaHbl MPHUPOJBL: 3allUTa OT 3arpsA3HEHUi,

COXpaHEHME 3TAJIOHOB U MaMATHUKOB IPUPOAbI, 0OecreueHre NMPUPOJHBIMU peCypcaMH HaCeJIeHUs
r1aHeTbl. OCHOBBI PallMOHATBHOIO IPUPOIO0IOIb30BaAHUS.

JemoncTpanus. KapTsl 3an0BeIHBIX TEPPUTOPUNA HAILIEH CTPAHBI.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI

AHanu3 U OLEHKa INOOANbHBIX SKoJornueckux mnpodiem u myrtedl ux pewmenus. [IPEJIMETHBIE
PE3VJIbTATBI ObYUEHUA

VYyamuecs 10JKHBI 3HaTh:

* CIOCOOBI M METO/IbI OXPAHBI IPUPOIBI;

* CMBICJI COXpaHEHUs BUIOBOrO pa3HOoOpasus;

* OCHOBBI PAllMOHAIIBHOI'O IIPUPOJOIIOJIB30BAHNS;

* 3alOBEJHMKH, 3aKa3HUKH, HALIMOHAJIbHBIC ITApKH, KpacHyto KHUTY.

VYyamuecs 10KHbI yMETh:

* IPUMEHSTh Ha NPAKTHKE CBEACHHUS O TJIO00AIbHBIX 3KOJOTHYECKHX MpoOiieMax M MyTSIX HX
peuieHus.

OcHoBHble mnoOHATHA. OXxpaHa mnpupoibl. PanuoHampHOE NPUPOAOIOJIB30BAHUE. 3aNOBEIAHMUK.
3aka3zHuk. HanmonaneHelii napk. KpacHas xHura.

MexnpenMeTHbIe CBSA3U

Heoprannueckas xummus. Kucnopon, cepa, azor, docdop, yriepoa, WX XUMHUYECKHE CBOWCTBA.
OxpaHa npupo/Isl OT BO3IEHCTBUS OTXO0/I0B XUMUYECKUX NTPOU3BOJICTB.

®uznyeckas reorpadus. Knumar 3emin, KauMaTuyeckas 30HaIbHOCTb.

®usuka. [TorsTue o 103€ n3IydeHus: 1 OMOJIOTHYECKOM 3aInTe.

METAIIPE/IMETHBIE PE3VJIbTATHI OBYUEHUA

VYuyamuecs N0KHbI YMETh:

* paboTaTh ¢ y4eOHUKOM, COCTABIISATh KOHCIIEKT maparpada;

* pa3pabaThIBaTh IJIAaH-KOHCIIEKT TE€MbI, HCIIOB3YsI pa3Hble HCTOUHUKU HH(OpMaIH;

* TOTOBUTH YCTHBIE COOOILICHHS U pedepaThl Ha 3a/laHHYIO TEMY;

* I0JIb30BATHCS IOUCKOBBIMU cHcTeMaMu MHTepHeTa.

JIMYHOCTHBIE PE3VJIbTATBHI ObBYUYEHU A

* IlposiBneHue dYyBCTBa POCCUMCKOW TpakJaHCKOM WIAEHTUYHOCTH, MaTPUOTH3Ma, JIOOBH U
yBakeHUs K OTeuecTBy, 4yBCTBa TOPAOCTH 3a CBOIO Ponuny;

* OTBETCTBEHHOE OTHOILIEHHE K yuebe, TOTOBHOCTh M CITIOCOOHOCTH K caM000pa30BaHUIo;

* ¢opMHpOBaHHE MOTHBAIMM K OOYYEHHMIO M TO3HAHHIO, OCO3HAHHOMY BBIOOpY Oymymiei
npodeccuu;

* CIIOCOOHOCTH CTPOUTH WHAWBUIYAIBHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

* (opMHPOBaHUE IIETOCTHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS;



*  CcOOJIIOICHUE TIPABWII TTIOBEJICHUS B IIPUPO/JIC;
* YMEHHUE PeaIn30BBIBATh TCOPETUUECKUE TO3ZHAHMS HA MPAKTHKE;

* CIIOCOOHOCTH IIPpHU3HABATb COOCTBEHHBIE OIIMOKYU U HCIIPABJIATh UX;

" YMCHHUE apryMCHTHPOBAHHO U 000CHOBAHHO OTCTaHUBaThb CBOIO TOYKY 3pCHUA,

" KPUTHUYHOC OTHOUICHHUC K COOCTBEHHBIM IMOCTylIKaM, OCO3HAaHUC OTBCTCTBCHHOCTU 3a HX

pe3ybTaThl;

*  YBOXHTEIBHOE U JOOPOKEIATENIFHOE OTHOIEHHUE K APYTHM JIFOISIM;
* YMEHHE CIIYIIATh U CIBIIATh IPYTHUX, BECTH TUCKYCCHIO, OIIEpUPOBATh (DakTaMu.

PesepBHoe BpeMsa — 2 u.

TemaTuuyeckoe NJIAHUPOBAHUE

Pa3nen. Tema. OcHoBHOE Bunel nesrensHocty yyamuxcst | OCHOBHBIE
coJiepyKaHue 1o HaIpaBJIeH
TEMaM us
BOCIIUTATE
JIbHOU
NeSITENIbHO
CTH
Beenenue 1u buonorus xak Hayka, | IloBropsitor cucremy xuBbX | 1,8
u3ydamooas  KHBYIO | OPraHU3MOB, XapaKTepU3yIoT
IPUPOAY U | LapcTBa JKUBOM MpUPOABI H
B3alMOJICHCTBUS HayKH, HW3y4alolllue OTJCJIbHbIE
KUBBIX  OPraHM3MOB | LIapCTBa,
Ipyr € JPYyroM U C | ONpENeNsitoT MPaKTHYECKOe
00BbEKTaMU HEXXHBOH | 3HaUYeHHe 6uonorun B
npupoasl.  Cucrema | COBpeMEHHOM MHpE
OpPraHUYECKOT0 MHPA.
[Ipenmer, 3agaum u
MECTO obmeit
OHOJIOTHMH B CHCTEME
OMOJIOTHYECKUX HAyK
Paznen 2. Knerka (3 gaca)
Tema 1.1. Kparkas | Uctopus  pa3Butus | 3HaTh NpoOIeMbl LIUTOJIOTHU U 1,6,8
UCTOPHS pa3Butus | 6uonoruu. Hayunble | ee METO/IbI, OCHOBHbIE
6uonoruu (1) TEOPUU U KOHLEMNIUH | TIOJIOKEHUSI KIETOUHOM TEOpHH;
U HUX MECT0O B |yMeTb NPUMEHATb UX IpH
COBPEMEHHOMU 00OCHOBaHMU €IMHCTBA JKUBOU
€CTECTBEHHO-HAYYHON | MPUPOJIBL, XapaKTepu30BaTh
KapTUHE MHpa. | KIETKY KaK CHCTEMY, CIIOCOOHYIO
Cucrema K  caMoperyisuuu  (QyHKIHH.
OMOJIOTHYECKUX HayK. | YMETh JOKa3bIBaTh MaTEpUAIbHOE
OOBEKTHI W METOABI | EIMHCTBO MHPA Ha OCHOBE 3HAHUM

M3Y4YCHHUS] OMOJIOTHUH.
VYyensle-Ouonorn  u
WX BKIJIQ] B CO3JIaHUE
COBPEMEHHO

Hay4HOU KapTUHBI

0 XMMHMYECKOM COCTaBE KIIETOK.
VYMeTh BBISBIATH B3aHMOCBS3b
MEXJIy  CTPOCHHEM  MOJIEKYI
OpPraHMYEeCKHX BEIIECTB M HX
(GyHKIHAMU. YMmeTh




HU3YUCHUA KIICTKU.
Knerounas teopus

(€))

KJICTOYHOU TEOPUU
1 OTKPBITHS
KJIETKH, METOJIbI

I/ISYIICHI/I}I KJICTKHN
U CO3JaHUEM KIIETOYHOMN
TEOPHH, XapaKTEPU3YIOT

Mupa OoOHapy>XKUBaTh OCNKH, YTJICBOJBI,
JUOUABI U BUTAaMUHBI B
OMoJorN4ecknx o0beKTaX. YMETh
OTIpeeIsATh KaTaJUTHYECKYIO
AKTUBHOCTH (DEPMECHTOB B KHBBIX
TKaHAX. 3HaTb O MeMOpaHHOM
TIPUHIIHIIC CTPOCHUS
3yKapUOTHYECKON KJIETKH,
CTpoeHHE W (PYHKIIMH MEMOpPaHbI
u LUTOIJIA3MBlI. YmeTh
CpPaBHUBATH U HA3BIBaTh Pa3IUuUMs
MEeXIy PaCTUTENBHOM u
KUBOTHOM KJIETKOM. Ymerp
OTIpEeIeIIsATh 0COOCHHOCTHU
CTPOCHHUSI KJIETOK MPOKAPUOT U
JyKapuoT, KJIETKH pACTeHUH u
YKUBOTHBIX 110 MHUKpOIIPEIapaTaMm.
[Tonumars CYLIHOCTh
MeTabonmu3Ma, 3HATh 0
HACJIEICTBEHHOW WHpOpMAIUU U
peammzauun €€ B KIETKE, O
OouocuHTe3e 0enKa, yMEeTh peliaTh
3aJaun  Ha OWOCcHHTE3 Oenka.
YmMmets HCIOJIb30BaTh
MOJTyYCHHBIC SHAHUS npu
BBIMIOJTHEHUH 3aJIaHUM.
Tema 1.2. Ku3up Kax OnpenensioT NOHITHE «KU3HbY, | 1,8
CylniHoCTb KU3HU U OMOIOTHYeCKUA XapaKTepU3yI0T CBOMCTBA )KUBOTO
CBOMCTBA )KUBOTO (dheHomeH. Y OCHOBHBIE MIPOSIBIICHUS KU3HH,
(149) Omnpenenenus y4darcs OTINYaTh )KUBOE OT
JKM3HH, CBOMCTBA HEKHBOI'O
JKUBOTO,
MIPOSIBIICHUS
JKU3HU U UX
XapaKTEePUCTUKA
Tema 1.3. YpoBHu CrpykTypa KUBOU Jlarot onpeneneHre ypoBHEH 1,8
OpraHU3aINH KUBOU MaTepuH, OpraHu3aIH >KHBOTO,
MaTepuu. MeTobl YpOBHEBast ONPENIETSAI0T UEPAPXUIO
6uomnoruu (1 u) OpraHu3aIus YPOBHEW OpraHU3alny u
JKUBOTO, MIPOSIBIICHUS )KM3HHU HA KaXKIOM
MIPOSIBIICHUS YPOBHE KaK MpeaMET U3YICHUS
JKU3HU, OOBEKTHI U Ouonorun. 3HAKOMSTCS C
METO/Ibl U3YUCHUS METOIaMH MIO3HAHUS KUBOI
JKUBOTO Ha Pa3HbIX MIPUPO/IBI, BELICTISIS TIPU 3TOM
YPOBHSIX 001IeHayYHbIC U CTICTIUATTEHBIE
METO/IbI HCCIIETOBAHNS,
XapaKTePU3YIOT KaXKIbIH METO/T
UCCJIE0BAHUS B UCTOPUUECKOM
aCreKTe
Paznen 2. Knerka (11 gacoB)
Tema 2.1. Uctopus Hcropus co3nanus 3HAKOMSATCS C UCTOPUEIN 1,6,8




W3YYEHUs KIIETKH, OCHOBHBIE ITOJIOKEHUS
CYTh OCHOBHBIX KJICTOYHOM TeOpuH
MOJI0KEHU I
KJICTOYHOM TEOpHH,
aBTOPBI KJIIETOYHOH
TEOPHH U
OTJIE/IbHBIX €€
MTOJIOKEHUH
Tema 2.2. DJIeEMEHTHBIH OrnpenenstoT eAMHCTBO 1,8
XUMHUYECKUH COCTaB COCTaB KJIETKU. 3JIEMEHTHOI'0 COCTaBa KAk
kietku (1/1 1) Knaccudukanus OJIHO U3 CBOMCTB KHBOTO,
BEIIIECTB KJIETKH 1O pacrpenessoT XUMUYeCKH1e
KJj1accam 3JIEMEHTHI 110 TPYIIIIaM B
XUMUYECKUX 3aBUCUMOCTH OT
COEJIMHEHUH, KOJIMYECTBEHHOTO
KOJINYECTBEHHOMY IIPEJICTaBUTENILCTBA B
IIPEJICTaBUTEIILCTB OpraHu3Me, XapaKTepu3yroT
Yy U POJIU B POJIb OT/IENIBbHBIX YJIEMEHTOB
KU3ZHEJEATEIbHOCT
U U CTPYKTYPHOU
OpraHu3aluu
Tema 2.3. PasnooOpazue XapakTepusyroT poJib BOABI U 1,8
Heopranuueckue HEOPraHW4ECKHX MUHEPAJIBHBIX COJIEH B KJIETKE
BEIIECTBA KJIETKU COEJIMHEHUH B
(1) KJIETKE U UX POJIb B
poueccax
JKU3HEESATEIBHOC
TU U
CTPYKTYpUPOBAHU
Y )KMBOTO
Tema 2.4. Ornpenenenue, Hatot onpenenenue u npuBoasaT | 1,8
Opranunyeckue KJaccuuKkanus u KJ1acCU(UKALIMIO OPraHUYECKHX
Beniecta. O0mas POJIb OPraHUYECKUX BELIECTB, KJIAaCCUPHUIUPYIOT
XapaKTepUCTHUKA. COEIMHEHUN B JIUIHIBL, TPUBOJIAT UX
Jlunuer (1 ) npouecce XUMUYECKHE OCOOCHHOCTHU U
KU3HEJEATEIBHOCT OTIpEeNIeNAI0T OHOIOTUYECKYIO
uu POJIb JIUITHJIOB
CTPYKTYpUPOBAaHUHU
KHUBOTO.
buonornueckas
pOJIb,
KJaccupuKkanus u
CTpOEHHE JTUIHIOB
Tema 2.5. Knaccugukarus u OnpenensroT yriaeBoabl Kak 1,8
Opranuueckue ouonoruyeckas KJIACC OPraHuYeCcKuX
BELIECTBA. pOJIb YIIIEBOAOB U COEJIMHEHUH,
VYrnesonel.  benkun 6enkoB. CTpoeHue u KJIACCU(PUIUPYIOT YIIEBOAbI
(1/24) XUMUYECKUE 10 CTPOEHUIO, BBIICHSIOT
CBOWCTBA YIJIEBOJIOB OMOJIOTNYECKYIO POJIb
1 OeJKOoB YIJIEBOJIOB, XapaKTEPU3YIOT
O€eJKU ¢ XMMHUYECKOH U
OMOJIOTHYECKOI TOUEK 3peHUS
Tema 2.6. Hyxneunossie Jarot onpenenenue 1,8

Opranunueckue

KHCJIOTHI KaK

HYKJICMHOBBIX KUCJIOT KaK




BELIECTBA.
HyxknennoBbie
KHUCIJIOTHI (14)

HOCHUTEIIH
nHpopmanuu B
KJIETKE ¥ OPraHu3Me
B1IesIoM. CTpOocHHE
U KJIaccu(puKaIus

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ 158
HOCHUTEJIEH HACIE€ICTBCHHON
uHpOpPMALINH, OTPEACTISIIOT
OCOOCHHOCTH CTPOCHUS
HyKHeI/IHOBBIX KHCJIOT, UX

HYKJIEMHOBBIX KJIacCU(UKALIUIO U
KHCIIOT. OMOJIOTMYECKYIO POJTh
buonornueckue
CBOMCTBA
HYKJIEMHOBBIX
KHUCJIOT
Tema?2.7. CTpoeHuE KIETKH, [TpuBoasT OOIIMIA IITaH 1,8
DykapuoTudeckas OIpe/ieNICHUE U CTPOCHHUSI 3YKaPUOTHUECKOM
kieTka. [luromnazma. KJaccupuKanus KJIETKH, JAAI0T ONPEIeIICHHUs
Opranous (1) 00s13aTeIbHBIX OPraHOMJIOB U BKJIKOUEHU,
KOMIIOHEHTOB KJIACCU(UIUPYIOT OPraHOMIbI B
AYKapUOTHYECKOU 3aBHCUMOCTH OT 0COOEHHOCTEH
KIIETKHU. WX CTPOCHUS U OTIPEACIISIOT
OYHKIIMOHATBHOE POJIb KaXK10I0 OpraHoua B
Ha3Ha4YCHHE KIIETKE
OT/IENTbHBIX
OpraHouJI0B
Tewma 2.3. PasnooOpasue XapakTepus3yrT pojib BOJIbI U 1,8
Heopranunueckue HEOPraHUYECKUX MUHEPATBHBIX COJIEH B KJIETKE
BEILIECTBA KIICTKU COCJIMHECHUH B
(1) KJIETKE U UX POJIb B
nporeccax
JKU3HEACSTENIBHOC
TH U
CTPYKTYpUPOBaHU
1 )KUBOTO
Tema 2.8. Knerounoe OcobennocTu JlaroT omnpenenenue sAnpa Kak 1,8
SApO.  XPOMOCOMBI CTPOCHUS U crioco0a XpaHEHHUs
(149) (GyHKIHOHATBHOE HaCJIEACTBEHHOMN
Ha3HA4YCHHE sJIpa. nHpOpMaAIIUK W  XPOMOCOM,
Crpoenue u XapaKTEPU3YIOT KOMIIOHEHTBI
byHKIIUN a1pa u ux QyHKIUN
XpOMOCOM
Tema 2.9. Ocobennoctu JlaroT onipeienieHrne npoKapuoT 1,8
[Ipokapuornueckas CTPYKTYpPHOM U OTIPENIENISIIOT 0COOEHHOCTH
kietka (1 9) OpraHu3aluu WX CTPOCHHUS
MPOKAPUOTUUECKOU
KJIETKH
Tema 2.10. Ornpenenenue OmnpenensatoT renernueckuit kog | 1,5,8
Peanuzanus TE€HETUYECKON Y XapaKTEPU3YIOT €r0 CBOMCTBA,
HACJIeICTBEHHOM uH(popMaIuu, TeHa ONUCHIBAIOT ATANbl peaTu3alnu
uHpopmaruu 1 TEHETHYECKOTO HaCJIeJICTBEHHOW HH(pOpMAIINH B
B kieTke (1 u) kozna. CBolicTBa KJIETKE, y4aTCsl pellaTh 3a1a4u
TEeHETHYECKOT0 M0 MOJIEKYJISIPHON OMONOTHH
kona. Peanuzanus
TE€HETUYECKON
uHpopMalnu B
KJIETKE U €€ JTarbl
Tema 2.11. OcobenHoctu XapakTepus3yroT BUPYCHI Kak 1,8




Hexknerounas CTPYKTYPHOM HEKJIETOYHYIO (hOpMY KHU3HH,
dbopma KU3HU: OpraHu3aIuu 1 OTPENIETSI0T 0COOCHHOCTH
BUpycCHI (14) CBOMCTBAaBUPYCOB CTPOCHHUS U
KaK HeKJIETOYHON KHU3HEICSITEIbHOCTH
(OpMBI KU3HH. BHUPYCOB; ONHCHIBAIOT
Mepsbl YKW3HEHHBIN IUKJI BUpYCa
npopUIaKTUKA UMMYHOI€(DUIINTA YEIOBEKA
BUPYCHBIX
Oone3Hel.
[Tpodunaktuka
CIIM/a
Paznen 3. Opranusm (19 yacon)
Tema 3.1. Mmuoroo6pasue XapakTepuszyroT 1,8
Opranusm — OpraHu3MOB. OpTraHHU3M KakK OJIMH
eIMHOe 1enoe. OIHOKIIETOUHBIE, U3 ypOBHEHN
Mmuoroo6pasue KOJIOHUAJIbHBIE U OpraHH3aIiH KUBOTO,
opranusmos (1) MHOT'OKJIETOYHBIE KJIACCU(PUIUPYIOT OPTaHU3MBbl
OpraHU3MBI M0 KOJIMYECTBY KJIETOK U
CTENEHU CBSI3U MEXIY HUMHU
Tema 3.2. Obmen DHepreTu4ecKui XapakTepusyroT oOMeH 1,8
BELIECTB U 00OMEH Kak BELIECTB KaK OJIHO U3
MpeBpalieHe COBOKYITHOCTb CBOICTB >KHBOTO,
JHEpruu. peakuuit onpenensatot posib ATD
DHepreTudyecKuit pacierieHus B OpraHU3Me, 3alHChIBAIOT
oomed (1 1) CJI0’KHBIX OCHOBHOE 3HEPreTHYECKOE
OpraHMYECKHUX YpaBHEHUE, ONUCHIBAIOT 3TAIIbI
COEIMHEHU. DTarbl JHEPreTHYecKoro ooOMeHa
HHEPreTUYECKOTO
oOMeHa
Tema 3.3. [Inactuyeckui XapakTepusyroT 1,8
[TmacTuueckuit 00OMEH Kak MJIACTUYECKUNM 0OMEH Kak
oOMeH. COBOKYITHOCTb 3Tan o0I1ero ooMeHa BEIIeCTB,
®orocunres (1 peakuuii CUHTe3a KJIaCCU(UIUPYIOT OPraHU3MbI
) CJIOKHBIX 10 TUTIaM MU TAHUS,
OpraHNYECcKHUX ONMCHIBAIOT (POTOCUHTES 11O
coeHeHU M. Tumsl (hazam, BBISIBIISISI POIIECCHI,
IATAHUS. MPOTEKAIOIINE HA KAKIOU
ABTOTpO(dBI U ¢aze, onpeaemnsoT
reTepOTPOdHI. OMOJIOTHYECKOE 3HAUCHHE
@DOTOCHHTE3 U €TO ¢dorocuHTe3a
STarnbl
Tema 3.4. Jlenenue Tunel nenexHus XapakTepusyroT pocT 1 1,8
KJIETKH. KJIeTKU. MHTO3 Kak pa3BUTHE KaK IPOSIBJICHNE
Mutos (1 u) OCHOBA POCTa, KU3HU, KJIacCUPUIIUPYIOT
pereHepanuu u THUIIBI KJIETOYHOTO JIETIeHHUS,
Oecrosoro OTIPEACIISAIOT KU3HEHHBIN
Pa3MHOXKEHHUS. UK KJIETKH U
MuTtoTnuecKuii u MUTOTHUYECKUM ITUKII,
KU3HEHHBINA [IUKJIBI. OTIHMCHIBAIOT 3TAIIbI
XapakTepucruka MUTOTHYECKOTO LIUKIIA,
da3zmuTo3a BBISIBJISIIOT 3HAYEHHE MUTO3a
Tema 3.5. Pa3smHoxeHue Kak OnpenensioT 1,8
Pasmuoxenue: OJTHO U3 CBOVMCTB pa3MHOKEHHE KakK
0ecIo10€ U MoJIoBoe JKUBOTO. CBOMCTBO JKHUBOTO,




(14) Knaccudukanus BBIJICIJISIIOT CIOCO0BI
croco0oB Pa3MHOXKEHHS
Pa3MHOXKEHUS, UX Y XapaKTepU3YIOT KaxIbli U3
XapaKTepUCTHKA U HUX, BBISBJIAIOT OCOOCHHOCTH
OCOOEHHOCTH. U 3HaueHWe Oecmojoro u
3HaueHue MOJIOBOTO croco6oB
pa3IMYHBIX Pa3MHOKECHHUS
croco6oB
Pa3MHOKEHUS
Tema 3.6. ["ameTsI KaK 0coObIN XapakTepusyroT M0JIOBbIE 1,8
O6pa3zoBanue THUII KJIETOK. KJIETKH, BBISIBIISIS
MOJIOBBIX KJIETOK. Oco0eHHoCTH X 0COOCHHOCTH UX CTPOCHUS, U
Meiio3s (1 4) CTPOCHHMS U Mei03 Kak crioco0 KIeTOYHOTO
o0Opa3oBaHwUsl. JIeJICHUs1, OTUCHIBAIOT MEH03
Xapakrepucruka has IO CTAJIUSIM, BBISIBIIIFOT MECTO
Meio3a 1 3TaroB Meiio3a B mporiecce
ramMeToreHesa. ramMeToreHesa
3HauyeHue mMeioza
Tewma 3.7. Cytp W 3HaueHue Jlatot ornipeziesieHne 1,8
OmogoTBOpEeHUE OILIIOIOTBOPEHUSI. OILIIOIOTBOPEHUS,
(14) Knaccudukanus KJIACCU(PUIUPYIOT )KUBOTHBIX
croco0oB o crocodam
OILIOJIOTBOPEHHSI. OTUIOJIOTBOPEHUSI,
JBoiiHOE OTHCHIBAIOT MPOIIECC
OILIOJIOTBOPEHUE Y JIBOMHOIO OIJIOIOTBOPEHUS Y
MOKPBITOCEMEHHBIX [[BETKOBBIX PACTEHUH,
BBISIBJISIIOT OMOJIOTMYECKOE
3HAUYE€HHE OIJIOJIOTBOPEHUS
Tema 3.8. OHTOTEHEe3 KaK Harot omnpeerneHue 1,8
NuauBuayansHoe COBOKYITHOCTb OHTOT€HE3a,  ONPEIEISIOT
pa3BuUTHE IIPOLIECCOB €ro JTambl W OMHCHIBAIOT
opranu3moB (1 u) npeoOpazoBaHus MPOLIECCHI, MPOUCXOAIINE
opraHusma B Ha Ka)KJ0OM dTare
porecce
WHIMBUTYAIEHOTO
pa3BUTHA. DTambl
OHTOT€HEe3a Y
MHOTOKJIETOYHBIX
KUBOTHBIX U
pacTeHui
Tewma 3.9. OnTorenes OcobenHoctu XapaxkTepu3yroT 0COOCHHOCTH 1,5,8
4eJI0BEKA. OHTOI'€HE3a JTANOB OHTOT€HE3a YEJIOBEKa,
PenponyktuBHOE YeJI0BEKa. JTarbl OITHCHIBAIOT MPOIIECCHI,
3nopoBbe (1 ) WHUBUIYAIbHOTO MIPOUCXOJIAIHNE HA KAXKIOM

pa3BUTHS YeJIOBEKA
U UX
XapaKTEepUCTHUKA.
DakTopsI PUCKA,
BIIUSIOIIUE HA
310POBbE YEIOBEKA,
Ka4eCTBO U

3 dexTUBHOCTD
OHTOT€HETHYECKUX
IPOLIECCOB

OTall€, BbIABJIIAIOT BJIMSHUC
HHMKOTHHA, aJIKOT'OJId 1
HAapKOTUYCCKHX BCUICCTB Ha
Pa3BUTHUC YCIIOBCKA




Tema 3.10. Ornpenenenue OrnpenensioT TeHeTUKY Kak 1,6,8
I'eneTnka — Hayka o TE€HETUKH KaK HAayKH, OJIVH W3 PA3/EIIOB
3aKOHOMEPHOCTSX HACJICJACTBEHHOCTH U OHMOJIOTUH, BBISBIISIOT POJIb
HACJEJICTBEHHOCTH U M3MEHYMBOCTH KaK TE€HETUKH B
M3MEHYUBOCTH. OCHOBHBIX pa3BUTUU OMOJIOTHH,
I'. Mengenp — CBOWCTB HBOTO. XapaKTePU3yIoT
OCHOBOIIOJIOKHHUK PaGoTet Mennens no HAaCIEACTBEHHOCTh U
reHetuxu (1 1) BBISIBIICHUIO WU3MEHYMBOCTh KaK CBOMCTBA
CTATUCTUYECKUX YKUBOT'O, BBISICHAIOT POJIb
3aKOHOMEPHOCTEN Menens B pa3BUTHH
HaCJIeI0BAHUS TEHETUKU
MIPU3HAKOB.
['ubpunonornueckuit
METO/1 BBISIBICHUS
HACJICI0BAHUS
npu3HaKkoB. OOBEKTHI
Y METOJIbI
UCCJIEI0BAHMS,
UCIIOJIb3YyEMbIC
Mennenem
Tema 3.11. Ornpenenenue Xapakrepusyrot ocooennocta | 1,8
3aKOHOMEPHOCTHU MOHOTHOPUIHOTO MOHOTHOPHUIHOTO
HaCJIeI0BaHMUS. ckpemtuBanus. CyTb CKpEIIUBaHMUsI, IEPBHIN U
Mounorubpunnoe MEPBOTO U BTOPOIO BTOPOU 3aKOHBI
CKpEIIUBaHUE 3aKOHOB Menensi, 3aKOH YUCTOTHI
(19) MeHpensa u ux ramer, y4arcs
[IUTOJIOTHYECKUE peniaTh 3aJa4u Ha MePBBINA U
OCHOBBI BTOPOU 3aKOHBI
Menpens
Tema 3.12. Onpenenenue XapakTepusyroT TpeTui 3akoH | 1,8
3aKOHOMEPHOCTH JTUTHOPUTHOTO Menaens, narot
HaCJEe0BaHMUS. CKpELIMBAHMUS. onpeJereHue
Jurubpunnoe CyTb TpeThero 3akoHa AHAIM3UPYIOLIETO
CKpELIMBaHUE Menpens u ero CKpELIUBaHUS
(1a) LIUTOJIOTUYECKHUE U OIIPENENAIOT €ro 3HaYCHHUE,
OCHOBBI. y4darcsl pemarb
AHanuzupyroiiee 3a/1aud Ha JUTHOPUIHOE
CKpEIIMBAaHNE CKpEILIMBAHNE
Tema 3.13. Co3nanue XapakTepu3yroT MOJI0KEHUS 1,8
XpoMOcoOMHast XPOMOCOMHOU TEOPUH XPOMOCOMHOM
TEOpHs HACJICICTBEHHOCTH. TEOPHUH HACIIEJICTBEHHOCTH U
HaCJIEJCTBEHHOCTH PaGote Moprana. y4darcsl peuaThb
(19) OOBEKTHI 33741 Ha CIEINICHHOE
Y METOJIbI €r0 Hacle10BaHUe
HUCCIIETOBAHUN.
OcHOBHbIE
TTOJIOKEHUS
XPOMOCOMHOU T€OPUU
HAaCJIEACTBEHHOCTH
Tema 3.14. Ornpenenenue JlaroT onpenesieHue NOHATHS 1,8
CoBpeMeHHbIE re€Ha U TeHOMa. «TE€HOM», 3HAKOMSTCS C
MIPENCTABIEHUS O B3aumopeiictBus TUIIAMHU B3aUMO/ICUCTBUS

reHe u renome (14)

AJJICJIBHBIX U
HCaAJJICIIbHBIX

T'CHOB B I'CHOTUIIC




I'CHOB

Tema 3.15. I'eneTuxka ITom kak JlaroT onpenenenue noia, 1,8
nona (1 q) 0COOCHHOCTh 3HAKOMSATCS C XPOMOCOMHBIM
OpraHusma, oIpeziesIeHUEM 1oJa,
ONpeIeNIoIIast €ro XapaKTepPU3YIOT ayTOCOMBI U
poJib B MOJIOBBIE XPOMOCOMBI,
Pa3MHOXKEHUH. reTeporaMeTHbIN U
XpomocoMHOE TOMOT'aMETHBIH I0JI, yyaTcst
onpeieNIieHue MoJia. pemiaTh 3aJa4u Ha
Tunsl CIIETJIEHHO®
XPOMOCOMHOTO C TI0JIOM HacCJIe/IOBAHUE
orpezesieHus moa.
[TonoBbie
XPOMOCOMBI U
ayTOCOMBI.
CreneHHoe ¢
0JIOM
HACJIeJOBaHHE
Tema 3.16. Ornpenenenue JlaroT onpesienenue 1,8
V3MeHYNBOCTD: M3MEHYUBOCTHU KaK U3MEHYUBOCTH,
HaCJICJICTBEHHAs U OJIHOTO U3 CBOMCTB KIaCCH(DUIIUPYIOT BHJIBI
HeHacrecTBenHas (1 JKUBOTO. U3MEHYUBOCTHU U BBISIBIISIFOT MX
q) Knaccudpukanus 0COOEHHOCTH
M3MEHUYUBOCTH.
Ocobennoctu
HACJIEJCTBEHHON 1
HEHAaCJIeJICTBEHHOM
M3MEHYMBOCTH
Tewma 3.18. Ornpenenenue OrnpeaensroT CENEeKITUI0 Kak 1,8
Cenekuus: CEJIeKILIUU U €€ HayKY, BBISIBJISIOT €€ 3HAUCHUE
OCHOBHBIE€ METO/IbI 3HAYCHHE JUTSl Y€JIOBEKa, TA0T
u goctmkenus (14) B X0341CTBEHHOU ONpeIeTIeHUsl COPTa, MOPOIBI
JIeSTeTLHOCTH Y IITaMMa, 3HaAKOMSITCS C
yesoBeka. MeTobl LEHTPaMU IPOUCXO0XKICHUS
CEJICKIIUU U UX KYJbTYPHBIX PaCTEHUU U
XapaKTepUCTHKA. poiisto H.M. BaBuiosa B
Cenekiust pacTeHHIH, Pa3BUTHU TEHETHKHU U
JKUBOTHBIX U CEJIeKLIUH, ONTUCHIBAIOT
MHUKPOOPTaHU3MOB U OCHOBHBIC METO/IbI CEIEKIINH
ee 0COOEHHOCTH
Tema 3.19. buorexHomorus, ee JlaroT onpenenenune 1,8
buorexHonorus: METO/BbI, OMOTEXHOJIOTHH, 3HAKOMSTCS C
JIOCTYOKCHHS 1 HarpaBJICHUS u ee pasjieslaMy U OCHOBHBIMU
MEePCIEKTUBBI JOCTUXKEHUS. HaIpaBJie HUSIMU €€ Pa3BUTHS,
pazButus (1 9) OTHUYECKHE ACTICKTHI a TaK)Ke C DTHIYECKUMHU
OHMOTEXHOIIOTUU aCNeKTaMH pa3BUTHUSA
OMOTEXHOJIOTHHI
11 KJIACC (1/2 4 B Heaeqro, Beero 35/70 4, u3 Hux 2/8 4 — pe3epBHOe BpeMsi)
Paznen 1. Bua (21/38 4)
Tema 1.1. PazButue Hcropus pazBuTtus OuenunBaroT BKJIaJ] 1,8
OuoJsIoruu B OHMOIOTHH B pa3IMYHBIX  y4YEHBIX B
JIOAAPBUHOBCKUI JIOJaPBUHOBCKHI pa3BUTHE OMoJIornu,
nepuon. Pabora K. nepuon. Mcropus OIIPEAEIIAIOT POJIb
Jlunnes (1 1) HBOJTFOITMOHHBIX Jlunnes B pa3BUTHHU




ugaeii. Pa6otsr K. CHCTEMAaTHUKH, OOBSICHSIOT

JIunnes o MIPUHIIUIIBI OuHapHOU

CUCTEMATHUKE U UX HOMEHKJIATYypbl,  ONpPEAEISAIOT

3HAYCHHUE. MIOHSITHE «OBOJIIOLIMOHHOE

CucremaTnka Kak YUEHUE»

HayKa.

CucremaTnueckue

KaTeropuu
Tewma 1.2. Teopus Jlamapka. XapakTepusyroT 1,8
OBOJIIOLIMOHHAS Ee3nauenuen COJIepKaHUE M 3HAUCHHE
teopust K. b. OCHOBHBIE SBOJIFOLIMOHHOU TEOPUHU
Jlamapka (1 ) TTOJIOYKEHUS Jlamapxka
Tema 1.3. IIpeanoceuiku OueHnuBaroT 1,8
[Ipeanoceuiku TEOPHH 3BOJIIOLINH €CTECTBEHHO-HAY4YHbIEC U
BO3HUKHOBEHU Y. JapBuHa. COLIMAIBHO-DKOHOMUYECKUE
yuenus Y. Jlapsuna Bknan MIPEANOCHUIKA BOBHUKHOBEHUS
(19) IIPEACTABUTENEH teopuu JlapBuHa u

€CTECTBEHHO- XapaKTEPU3YIOT BKIIA]T

Hay4HBIX U OTJIEIbHBIX

SKOHOMUYECKHUX MpeAlIecTBeHHUKOB /[apBuHa B

JUCLIUIUINH B pa3BUTHE IBOJIIOLIMOHHBIX

pa3BUTHH nuueun

HBOJIFOLIMOHHBIX

uneu Jlapsuna.

IlyremecrBue Ha

kopabie "burmp"

U €ro Hay4HbIe

paboThl 00

HCKYCCTBEHHOM

otOope
Tewma 1.4. OcHOBHBIE XapaKkTepu3yrT CoEepKaHUE 1,8
OBOIIOLMOHHAA I0JIO’KEHUS TEOPUU HBOJIIOLIMOHHON TeopuHu JlapBuHa,
teopus Y. Jlappuna JBOJIIOIUU CPaBHUBAIOT HEONPEICICHHYIO U
(1) [apsuna. YueHnue OIPEEIICHHYIO U3MEHUYNBOCTD,

Hapsuna 06 €CTECTBEHHBIN U UCKYCCTBEHHBIN

M3MEHYUBOCTH, oT00p, hopMbI OOPHOBI 3a

MPENOChUIKAX, CYILIECTBOBaHHE

MeXaHu3Max u

pe3ybTarax

HBOJIFOLHN.

3HaveHUe TEOPUU

JlapBuHa B co31aHuM

COBPEMEHHOMN

€CTECTBEHHO

-HayYHOU KapTHHBI

MHUpa
Tema 1.5. Bun: Onpenenenue OnpenensiroT NOHATHE «BUI» U 1,8
KpUTEpUU U BHJIA u XapaKTEPU3YIOT KPUTEPUHU
ctpyktypa (1 9) KpUTEPHEB BH/JIa, OTIMCBIBAIOT OCOOEH BUIA

BUJIA. 10 Pa3JIMYHBIM KPUTEPUSIM
Knaccudukar

U KpUTEPHUEB
BUJAa U HX
coJIepyKaHue




Tema 1.6. [Tonynsus Onpenenenue OnpenenstoT NoHsATHE 1,8
KaK CTPYKTypHas MOMYJISILIUH. «TIOMYJISIUS» U BBISICHSIIOT, UTO
enuHuna Buaa (1 u) Crpykrypa TaKoe CTPYKTypa MONYJIALMH,
MOMYJISILIUH. OMKCHIBAIOT MOIMYJISALIHIO 110
YuCIeHHOCTh M0Ka3aTeJIsIM,
MOMYJISILIUY U XapaKkTepU3yIOIIUM ee
dakTopsl, ee YHCIICHHOCTh
OTIpEeIISIONI
ue
Tema 1.7. DBOIIOIUOHHEIE OnpenensoT NOHATUS 1,8
[Monynsnus kak IPOILIECCHI, «3JIEMEHTapHas eIMHUIA
€IMHUIIA HBOJIIOLINU HPOTEKAIOIIUE B HBOJIIOLIMNY, «3JIEMEHTapPHOE
(1 9) MOIYJISIIAN SBOJIFOIIMOHHOE SIBJICHUECY,
«MaTtepual BOJIOLUNY;
OTHUCHIBAIOT MOMYJISIIUIO IO
KPUTEPUSIM, COOTBETCTBYIOIIUM
TIOHSITUIO «dJIEMEHTApHAS
€IMHUIIA YBOJIIOLIUN»
Tema 1.8. ®akTopsl Omnpenenenue OnpenenstoT NoHsATHE 1.8
sBosronuu (14) (dhakTOopOB «(akTopsl IBOIFOIIUNY,
ABOJIIOIIUU U UX XapaKTEPU3YIOT OTIETbHbIE
nepeyeHb (bakTOpbI BOJIONUU B
(MyTalMOHHBIN COOTBETCTBHUU C
npotrecc, MpeJICTaBICHUSIMU
M30JISLIUS, CUHTETUYECKON TEOpUU
MOMYJSIIIHOHHBIE ABOJIFOLIUU, TPOBOJIAT
BOJIHBI, CpaBHUTEJIBHBIN aHAIN3
€CTECTBEHHBIN (haKkTOPOB IBOIIOLIUU B TEOPHSIX
oTbop, nperd Jlamapka, JlapBuHa u
T€HOB). CUHTETUYECKOU TEOPUHU
CunreTtnueckas ABOJIIOIUHU
TEOpUs1 IBOJIIOIIUU U
€€ OCHOBHOE
coJiepKaHue
Tema 1.9. Ornpenenenue OrnpenenstoT MOHITHE 1,8
EcrecTBeHHbII €CTECTBEHHOI'O «eCTECTBEHHBIN 0TOOPY,
0TOOp — rJaBHas ot0opa, ero Gopmsl BBIIETISIOT (DOPMBI
JBUKYIIAs CUiia 178704 €CTECTBEHHOTO 0TOOpa M JaI0T
sBosronnu (1 ) XapaKTEePUCTHUKA. UX XapaKTEPUCTHUKY,
[Ipenmoceuaku XapakTepu3yrT 00ps0y 3a
€CTECTBEHHOTO CyIIIECTBOBaHUE KaK
otbopa MPEANOCHUIKY €CTECTBEHHOTO
oTbOpa
Tema 1.10. Omnpenenenue OnpenenstoT NOHITHE 1,8
A nanranms aJIanTaIum. «aJianTanus, 3HaKOMSITCS C
Opranmu3Ma K Knaccudukarus KIaccuduKanuen afanTammi,
YCJIOBHSIM OOUTaHMS ajanTanui M ux XapaKTEePU3YIOT Pa3TuIHbIC
KaK pe3yybTar XapaKTepPUCTHKA. aIanTaluy C TOYKH 3PEHUS UX
IEUCTBUSA OTHOCH- TEILHBIN OTHOCUTEIILHOU
€CTECTBEHHOTO XapakTep 1[eIeCO00Pa3HOCTH, IPUBOIST
otbopa (14) azlanTanuu MIPUMEPHI PA3TUIHBIX
ajarTalmi
Tema 1.11. Croco0bl OnpenensitoT NOHATHE 1,8
BumoobpazoBanue Kak | MeXaHU3MBbI «BHJI000pA30BAHUE,




pe3ynbTaT 3BOJIIOIUU BUJ1000pa30BaHUS 3HaKOMSATCS ¢ opMamu,
(19) croco0aMu ¥ MEXaHU3MaMu
BU1000pa30BaHusl, 1at0T
XapaKkTepUCTUKY (OpM U
croco00B BU1000pa30BaHuUs
Tema 1.12. Onpenenenne 3HAKOMSTCS C 1,7,8
Coxpanenue O6uopazHooOpasu HaIpaBJIECHUSMHU 3BOJIOIUHI
MHOr000pa3usi BUI0B S U €ro 3HaUYeHue U IaI0T UX XapaKTEePUCTUKY,
KaK OCHOBA JUIS1 yCTOMYHBOTO ONPENIETISIOT
YCTOHYUBOTO pa3BUTHUA HE00XO0IUMOCTh
pazButHs 6uochepst ouocdepsl. COXpaHEHHUs
(19) Hanpasnenus u OropazHooOpaszus
yTH
HBOJIIOLIMOHHOTO
nporpecca.
Tema 1.13. Knaccudukanus, [ToBTOpAIOT NOHATUSA 1,8
JlokazaTenbcTBa XapaKTEePUCTUKA 1 «OBOJIIOLIHS»,
SBOJTIOIIH pUMEPHI «pE3yNbTAT IBOJIOLIUNY,
OpPraHUYECKOTO MUpa JIOKa3aTeNbCTB KJIACCUPUITUPYIOT
(19) HBOJIIOIIMOHHOTO JI0Ka3aTenbCTBa
nporecca HBOJIFOLIMOHHOTO IIpOLIeCCa,
XapaKTepU3yIOT pa3inyuHbIe
JIOKa3aTeNIbCTBA U IPUBOIST
MIPUMEPHI IOKA3aTEIbCTB
Tema 1.14. Pa3Butue PazButue 3HakoMsATCA ¢ cyniecTByomuMu | 1,8
MpeCTaBICHUH O MPEJICTaBICHUI O B3IJIs1/IaMU Ha IPOUCXOKIEHUE
MIPOUCXOXKICHUT MIPOUCX 0K TCHUHI KU3HU, OTIBITAMH,
*u3HU Ha 3emite (1) KU3HU. [ UmoTessl o JTOKA3bIBAIOLTUMHI
MIPOUCXOXKACHUHI HEBO3MO>KHOCTh a0UOTeHE3a B
KU3HU. OTBITHI COBPEMEHHBIX YCIIOBUSIX
Penn, Cnanmanuanu
u Ilacrepa
Tema 1.15. CoBpeMeHHbIE 3HAKOMSITCSI C COBPEMEHHBIMU 1.8
CoBpemeHHbIe NpeICTAaBICHHUS O B3TJIS,IaMH Ha
IpeICTaBICHUS 0 MPOUCXOKICHUH MIPOMCXOXKICHHUE KU3HHU,
BO3HUKHOBEHHUH *Ku3Hu. Teopus XapaKkTepU3YIOT ITaIbI
KUA3HU OmnapuHa— OMOXUMHUYECKON IBOJTFOITUH U
(1 9) XonaenHa. paHHe OMOIOTUYECKOM
VYcnoxaeHne SBOJTIOIAHT
OpraHU3MOB B
nporecce
HBOJIIOLIMH
Tema 1.16. Pa3Butue [Tepuonuzarus 3HaKOMSITCS C 1,8
Kn3HU Ha 3emiie (14) SBOJIIOIIUH. rE€OXPOHOJIOTHYECKOH KO,
XapakTepucTuka DOHAMHU, d)PAMHU U TIEPUOJIAMH,
OpraHUYECKOI0 XapaKTepU3yIT OpraHuYecKuit
MHpa B pa3INIHbIC MHP B Pa3IudHBIC IPBI U
3pbl U IEPUOJIbI nepuobl. BeISBISIOT
OCHOBHBIE apoOMOP(H O35l
Tema 1.17. Cymectyromuye OnpenenstoT NoHsATHE 1,8
l'umoresbt TUIIOTE3bI «aHTPOIOTEHE3)
MIPOUCXOKACHUS MPOUCXOXKICHUS Y 3HAKOMSITCSI C
yenoBeka (1 9) YeJI0BeKa CYIIIECTBYIOIIMMH TUTIOTE3aMHU

MMPOUCXOKACHU A UCJTIOBCKA




Tewma 1.18. [Tonoxxenue XapakTepus3yrT MECTO 1,8
[Tonoxxenue YeJI0BEKa B YyeJoBeKa B AKHUBOUW MPUPOJIE,
YeJIoBEeKa B CUCTEME cucreme BBISIBJISIFOT YEPTHI CXOJICTBA C
KUBOTHOTO Mupa (1 OpPraHUYECKOro MIPEICTABUTEISIMU IPYTUX
q) mupa. [IpusHaku TaKCOHOB, a TaK¥Ke
YeNoBeKa Kak OTJIMYUTETIbHBIE OCOOCHHOCTH
MPEACTaBUTEIS YeJioBeKa
pa3IMYHBIX
CHUCTEMAaTUYECKHUX
KaTeropui.
OTIUYUTENIbHBIC
0COOCHHOCTH BUA
Yenosek
pa3yMHBIN
Tema 1.19. Craauu U dTalbl OnuceIBalOT CTa NN 1,8
DBOJIONUS YeI0BeKa HBOJIIOLIUU HBOJIIOIIMH YEJIOBEKA U
(19) YesoBeKa U uX XapaKTepU3yIOTITAIIbI
XapaKTepPUCTHKA. aHTPOTIOreHe3a.
DaxkTopbI Brigensior u
AHTpPOIIOTeHe3a XapaKkTepU3yIT PaKTOPHI
aHTPOIIOTeHE3a
Tema 1.20. Onpenenenue 3HAKOMSTCS ¢ MEXaHU3MOM 1,3,8
Yenoseueckue pac. pacooOpa3oBaHUs U €IMHCTBOM
pacsl (1 u) [Ipoucxoxaenue MIPOMCXOXKACHUS pac U Ha ITOMN
pac. OCHOBE JIETIAI0T BBIBO/I O
XapakTepucTuka BHJIOBOM €IMHCTBE
OOJBIITUX pac. YeJI0BEUECTBA U
Bunosoe NPUCTIOCOOUTENHHOM 3HAYEHUU
€MHCTBO PAcOBBIX MTPU3HAKOB
YeJI0BEUeCTBA
Pa3nen 2. dxocucrema (12/24 v)
Tema 2.1. DKOI0THs KaKk OrnpenensoT TOHITHS 1,7,8
Opranusm u cpena. HayKa. «3KOCHCTEMAY, «IKOJIOTHUYECKUI
DKOJIOTHYECKHe IIpeamer n ¢dakrop». Knaccupuuupyror u
dakrops! (149) 3a1auun XapaKTEPHU3YIOT IKOJIOTHUECKUE
JKOJIOTHUH. (bakTopbl. 3HAKOMSTCS C
Ornpenenenue MOHATUAMH "TIpEe/IeITbI
AKOJIOTHYECKUX BBIHOCJIMBOCTH'", 30Ha
(bakToOpoB U KX ONTUMYyMa, OrPAHUYNBAIOLIUN
Kiaccudukanu bakTop
s. OCHOBHbIE
3aKOHOMEPHOCT
U BIIMSTHUS
IKOJIOTUYECKHUX
¢bakTopoB Ha
OpraHu3M
Tema 2.2. 3HaueHue Breiiensror u xapakTepu3yroT 1,7,8
AOuoTHyeckue a0MOTHYECKUX abnotnueckue GakTopsl,
dakTopsl cpens (1) baxTopoB st ONpEAEISAIOT alal Talluu
OopraHusma. Pa3IMYHbIX OPTaHNU3MOB K
ITpucnocobnenn abuotnyecknM (hakropam
s OpraHu3Ma K Cpe.ibl, MPUBOIAT MPUMEPHI
pa3IMYHBIM ajanTauil K ”HTEHCUBHOCTHU
aOMOTHYECKUM JIEHCTBUS PA3IUYHBIX




dakxTopam abnoTnyecknx (hakTopoB
Tema 2.3. Knaccuduxanus 3HAKOMSITCS C MHOTOOOpa3nuemM 1,7,8
buotnueckue MEXBHIOBBIX MEXBHUIOBBIX OTHOIICHHIA B
dakropsl cpenabr (1 OTHOILICHUH. MIPUPOJIE, XapaKTEPU3YIOT
q) 3HaueHue MEKBUOBBIE OTHOIIEHUS 1
OMOTHYECKHIX MPUBOJISAT IPUMEPHI
baxTopoB 1ist Pa3IMYHBIX MEKBUIOBBIX
opranusma. OTHOIICHUH
[IpucnocoOnenus
OpPraHU3MOB K
pa3IMYHBIM
OMOTHYECKUM
¢dakxTopam
Tema 2.4. Bunosas u XapakTepusyrT CTPYKTYpy 1,7,8
Crpykrypa IIPOCTPAHCTBEHHAs HKOCUCTEMBI U OIPEIEIISIOT
akocucreM (14) CTPYKTYpbI (GYHKIIMOHATIBHYIO POJIb
sKocUCTeMbI. Posb Ka)KJI0r0 KOMIIOHEHTa
OTJICTbHBIX
KOMITOHEHTOB
HKOCHCTEMBI
Tema 2.5. ITumiessie ITumeBble CBA3H, OrnpenenstoT NOHITHS 1,7,8
CBSI3H. KPYTrOBOPOT BELIECTB | «IHUIIEBAs LIETbY,
Kpyrosopot UIIpEBpaLCHHE «IUTICBAs CETh» U
BEIIECTB U MOTOK SHEPrUH B «Tpoduueckuil ypoBeHbY,
SHEpPruu B HKOCHCTEMAX. MPUBOIAT IPHUMEPBI
skocucreme (14) DKOJIOTUUECKHUE OPraHU3MOB, PACIIOIOKEHHBIX
TTUPAMHU/TBI Ha pa3HbBIX TPOHUUECKUX
YPOBHSIX, KJIIACCUDUIIUPYIOT U
XapaKTepU3YIOT MUILEBbIE
1enu, GopMyIUpPYIOT MPaBUIIO
AKOJIOTUYECKOU MUPAMUIBI
Tema 2.6. IIpnunnsl ITpuynne! OnpenensroT noHsATHe 1,7,8
YCTOMYMBOCTHU U YCTOHYMBOCTH U «CYKLECCHUS», BBISICHSIOT
cMeHbl aKocucTeM (1 CMEHBI YKOCUCTEM MPUYKHBI ¥ 001111
q) 3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM
Tema 2.7. Biusaue Bnustane yenoBeka 3HaKOMATCS C 1,7,8
4eJI0BEKa Ha Ha  DKOCHUCTEMBHI. HKOJIOTMYECKUMHU HaPYIICHHSI-
skocuctemsl (1 1) ArponeHossl = — MU, XapaKkTEepU3yIOT
HCKYCCTBEHHbBIE arporeHo3bl U O0COOEHHOCTH
coo0111ecTBa, UX CYLIECTBOBAHUS
CO3/1aBacMble u
MOJIJIEp’)KUBAaEMbIe
4eJI0BEKOM
Tewma 2.8. buocdepa Onpenenenne OnpenensiroT NOHATHE 1,7,8
— riobasbHas ouocdepsi u ee «buocdepay, BEISICHAIOT COCTaB,
JKOCUCTEMA TPaHHULIBI. CTPYKTYPY M TPAHHUIIBI
(1) Cocras u ouocdepsl,
CTPYKTypa aTaK)Ke3aKOHOMEPHOCTH
ouocdepsl. pacripeiesieHus! >KUBOTO
Yuenue B. U. BelecTBa B onocdepe
BepHazackoro
o buocepe
Tema 2.9. Ponb Posb skUBBIX XapakTepusyrT poJib 1,7,8




JKHUBBIX OPTraHHU3MOB B

ouocdepe (1 1)

OpPTaHU3MOB B
ounocdepe.
buomacca 3eminun
u
3aKOHOMEPHOCTH
ee
pacmpeaeneHus
Ha IJIAHEeTe.
Kpyrosopor
BEIIICCTB B
ouocdepe.
DBOIONHSA
Ouocdeps! u ee
npeBpalieHue B

JKMBOT'O B€IICCTBA B
ounocdepe, 3HAKOMATCS C
KPyroOBOPOTOM
Pa3JINYHbBIX BELICCTB B
ouocdepe, onpenensiroT
MOHATHUE «HOOCPEPar

HOOC(EPY
Tema 2.10. Biusinue uenoBeka XapakTepus3yroT BIUSHUE 1,7,8
buocdepa u Ha Ouocdepy. qeroBeKa Ha Ouocdepy,
yenoBek (1 1) [TocnenctBus MPUBOJIAT IPUMEPHI IPSIMOTO U
JIeSITEIIbHOCTH KOCBEHHOT'0 BIIMSIHUSI UEJIOBEKA
YeJioBeKa Js Ha 6uochepy
OKPYKaIOIIEH Cpeibl
Tema 2.11. I'moOanbHbIE 3HAKOMSATCSI C OCHOBHBIMH 1,7,8
OcHoBHbIE HKOJIOTMYECKHE HKOJIOTMYECKUMU
HKOJIOTHYECKHE poOJIEMBI U UX poGiieMaMu, CTOSIIIIUMU TIEPe]T
poOJIEMBI npuuuHsl. [IpaBuia YeJI0BEYECTBOM
COBPEMEHHOCTHU MOBE/ICHUS B
(149) IIPUPOTHOMN
cpene
Tema 2.12. Iyt Ilytn pemenns OmnpenenstoT MOHATHE 1,7,8
peuieHus HKOJIOTUYECKHUX «yCTOWYHBOE Pa3BUTHUE,
AKOJIOTMYECKUX npooJieM. HaMe4aroT BO3MOXKHbBIE ITYyTH
npo6iaem (1 u) OxpaHna npupo/sl 1 peleHus
paroHaIbHOE HKOJIOTMUYECKUX MPOOIeM
UCIIOJIb30BaHUE
MIPUPOJTHBIX

pecypcoB
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