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Kypc paspaboran Ha ochoanuu 3akona « 06 oOpasosanuu B Poccuiickoii Meaeparmmuy» Ne 273-

3, DenepanbHOro rocy1apeTBEHHOT0 06PA30BATENLHOIO cTanjapra OCHOBHOIO 001IEro
obpasosanus, [TpuMepHOIi IPOrpaMMBbI OCHOBHOI'O 0611ICTI0 obpasoBanus 110 GUONOrHY,
pekomen1yeMoii MuHHCTEpCTBOM 00pasoBaHmis U HayKH, ABTOPCKOI nporpammel H. M. Connna, B. B.
3axaposa (2013r.) opuentipoBana na pa6oty no yueGnukam Connn H.M., MamoHTOB C.I'., 3axapos
B.b., Aragonosa U.b.. «buonorus. Obume 3aKOHOMEpPHOCTH 9 Kiacey.
Mecto Kypea 6uosorun 8 Hasncnom yuedHom naane. B cootBeTcTBHM ¢ VueOHbIM I1I1aHOM Ha
H3y4eHHH DHOI0THH B 9 Kilacce OTBOAMTCS 66 YacoB U3 pacuera 2 yaca B Heeo.
[penonasanue Bexercs no yuedbnnky Connn H.M. buonorus 9 knace: yUeOHHUK /15
obmeobpasoparebHbix yupexkaennii/ B.5.3axapos, B.1.Cusormrasos, C.I.MaMOHTOB -
M.: lpoda, 2019.

[porpamma o Guosnorun s 9 knacea npeaycMarpusaet H3YYCHHE YYalIMMHUCH TEOPETHYECKHX
W IPUKIAIHBIX OCHOB 00uIeH Ononorumn. B Heit Hatm oTpakenne 3a1a4u, CTosime B HACTOSee
BPEMs [epe;t OHONOTHYCCKOl HayKOi. petenne KOTOPBIX HANPABICHO HA COXPAHCHHE OKpyIKaroIei
PHPOLBI H 3710pOBbs ven0BeKa. Ocoboe BHUMaHHE Y/Ie/IeHO YKOJTOTHIECKOMY BOCITHTAHHMIO.

Msyuenne 1aHHOro Kypca OCHOBBIBAETCS HA 3HAHHMSX YYALUXCA, MOJIYYCHHBIX TIpH
H3y4eHHH OMOJIOrMYECKMX AMCUMIUIMH B MJAJIMX Kjaccax M sBsercs NPOJIOJKEHHEM JTHHHH
OCBOCHHS OHONIOTMYECKMX JMCUMIUIMH, HauaToil panee B 5-8 kaaccax. M3yuenue naHHOTO Kypca
TAKIKE OCHOBBIBACTCA HA 3HAHMANX YHALIMXCS. NPHOOPETEHHBIX HA YPOKAX XMMHHU. (PH3IMKH, HCTOPHH,
reorpapun.  [lpuHumner  orGopa OCHOBHOrO MW JIONOJHHTENLHOTO MarepHajla CBsi3aHbl C
NPEEMCTBEHHOCTLIO 11esieit 00pa3oBaHus Ha PasIMUHBIX CTYNEHAX H YPOBHSX OOYYCHHS, JOTHKOM
BHYTPHTIPEAMETHBIX M MEKIPCAMETHBIX CBSI3eH, C BO3PACTHBIMH OCOOEHHOCTSIMH  pa3BHTHS
YUALHXCS.

Jis nproGpeTenns NpakTHYECKHX HABBLIKOB M YMEHHH M MOBBILIEHHS YPOBHA 3HAHUH B
MPOrpaMMy BKJTIOYEHBI 1a0OPAaTOpPHBIC M NpakTHYeCKHe pPaboThbl, HPeayCMOTPEHHbIE [TpumepHoii
[POrPaMMOH, KOTOpbie MPOBOSTCS NOCHE MOAPOOHOTO HHCTPYKTAKA M O3HAKOMIICHHS YYALLIMXCH C
NMpaBHIaMiu  TeXHHKH OesonacHoctd. Bee naGopatopuble u mpaktuueckue paGoThl SBISIOTCSA
TanaMu KOMOHHHPOBAHHBLIX YPOKOB H MOTYT OLEHHBATLCS 110 YCMOTPEHHIO YUHTEJIS.

[Lianmupyembie pesyanTatel 0CBOCHHSE y9eOHOTO nIpeMeTa, Kypea
[Ipeamernpie
I. B nosnasarenbHoii (HHTEUIEKTYAIBHOM) chepe:

-XapaKTEPUCTHKA CONCPXKAHMA OHONOTHIECKHX TCOPHil (KIeTOuHas, IBOMOIHONHAs Teopus Y.
Japsuua); yuenus B. M. Bepuaiackoro o 6moctepe: 3akonos I'. Mensens. 3aKOHOMEPHOCTEH
H3MCHYHBOCTH: BKIIAJa BBIAAIOLIMXCS YHEHBIX B pa3BHTHE OHOJIOTHYECKOH HAYKH;

“BBIJCIICHHE CYLICCTBEHHBIX TMPU3HAKOB OMOIOMHYCCKMX OOBEKTOB (KJIETOK: PacTHTENbHBIX H
KHBOTHBIX, JI0SCPHBIX M SE€PHBIX, MOIOBBIX H COMATHYECKMX: OPraHM3MOB: OJIHOKJIETOYHBIX H
MHOTOKJICTOYHBIX: BHIOB, 5KOCHCTeM. OHocdepbl) M MpoueccoB (0OMeH BeleCTB, pasMHOKEHHE,
ACJICHHE  KJICTKH,  ONJIOAOTBOPEHHE, JCHCTBHE MCKYCCTBEHHOTO M €CTECTBEHHOro 0TOOpa,
(hopmuposanue npucnocobieHHOCTH, 06pasoBaHHe BHIOB, KpyroBOpoT BEUIECTB H IpeBpallleHHs
JHEPruH B SKocHcTeMax u Onocdepe): obbacHeHue poin GHONOrHM B (GOPMUPOBAHHH HAYYHOTO
MHPOBO33PCHHUA: BK/Iada OMOJOrMYECKUX TeopHii B (JOPMUPOBAHME COBPEMEHHON eCTECTBEHHO-
HAYUHOH KAPTHHBI MHPA: OTPULATENILHOTO BIMSHHUS A71KOI0JIsl, HHKOTHHA, HAPKOTHUYECKHX BELIECTB Ha
PA3BHTHE  3apONbIlIA  YE/IOBEKA; BIMSHHS MYTAreHOB HA OPraHH3M 4Ye/lOBEKa, IKOJOTHYECKHX
(paKTOpOoB Ha OpraHM3MbI; MPHYHH IBOTIOLMH, H3ME-HSEMOCTH BHJIOB, HapylIEeHHI pa3BHTHUS
OPraHH3MOB, HACEACTBEHHBIX 3a00/1€BaHMit, MyTALHil, YCTOHYMBOCTH M CMEHBI YIKOCHCTEM:

-IPUBC/ICHHE JI0KA3aTe/ILCTB (ApPryMEHTAlNs) CAHHCTBA JKMBOH M HEKHBOI MPHPO/BI, POACTBA
KHBBIX OPTaHA3MOB. B3aHMOCBA3CH OPraHU3MOB M OKPYKalOLIeH cpesibl; HeOOXOMMOCTH COXPaHEHHS
MHOTroo0pasus BHI0B;

-YMEHHE MOJIb30BATLCS OHOJIOTHYECKON TEPMUHOIOIHEH 1 CHMBOJIHKOI;

“PELICHHE SEMEHTAPHBIX OHONOrHYECKHX 3a/1a4; COCTABJICHHE IEMEHTAPHBIX CXEM CKpPELIHBAHHS
H CXEM [IEPEHOCA BELIECTB U YHEPIUHU B SKOCHCTEMAX (LeNu MUTaHus );

-Onucanne 0codeit BUA0B 10 MOp(OIOrHIecKOMyY KPHTEPHIO;




-BBISIBJICHHE HM3MEHYMBOCTH, [PUCIOCOONIEHUH OpPraHu3MoB K cpeje OOUTaHusl, MCTOYHHKOB
MYTareHoB B OKpY)Kalolliei cpese (KOCBEHHO), aHTPONOIeHHBIX W3MEHEHMI B 3KOCHCTEMax CBOEH
MECTHOCTH; U3MEHEHHH B IKocHcTEMaX Ha OUOIOrHYECKUX MOJEIAX,

-cpaBHeHHe OHOJNOrMYECKHX OOBEKTOB (XMMMUECKHIH COCTaB Tesl KMBOH M HEKMBOH MIPHUPOILL
3apOBILIH YeJI0BEKa U JAPYTUX MIEKOMHUTAIOUMX, [IPHPOHBIE IKOCHCTEMbBI H arpo3KOCHCTEMBI CBOEH
MECTHOCTH). TMpPOLECCOB (€CTECTBEHHBIE M HCKYCCTBeHHbIH oTOOp, mnososoe u  Oecronoe
pazMHOMKeHNE) 1 POPMYIIHPOBKA BHIBOIOB HA OCHOBE CPABHEHHMS.

2. B 1leHHOCTHO-OpHEHTAllHOHHOIT cdepe:

-aHAU3 W OLEHKA PasJIHYHBIX TMIOTE3 CYUIHOCTH JKHU3HH, IPOUCXOIKIECHHS KM3HH M 4eJIoBeKa,
rno0anbHbIX  IKOJIOTHYECKHX 1pobiemM ©  nyTeit  MUX  pelieHus, MOCAeACTBHH  cOOCTBEHHOM
JeSTeNbHOCTH B OKpyXkaiole cpeje: Ouosornveckoin uHdopmannm, noiyyaemMod M3 pasHbIX
HUCTOYHHKOB:

-OLEHKA 9THYECKHX  aCMEKTOB HEKOTOPBIX — HccienoBaHuid B obnactv  OHOTEXHOJIOTHH
(KIOHMPOBAHHE, HCKYCCTBEHHOE OIUIOI0TBOPEHHE, HAITPABIEHHOE H3MEHEHUE FeHOMA).

3. B cdepe TpyoBoii aesiteIbHOCTH:

-OBJIAJICHHE YMEHHUSIMH W HaBbIKAMH MOCTAHOBKH OHOIOTMYECKUX IKCIIEPUMEHTOB M 0OBACHEHHS
HX pe3y/bTaToB.

4. B cepe Gpusnueckoii 1eATENbHOCTH:

-obocHOBaHue U cobmoAeHne Mep TPOQUIAKTHKH BUPYCHBIX

3a00/1cBaHM, BPEJHBIX MPHUBBIYCK (KypeHHE, @JIKOIOJM3M, HAPKOMAHH#A), IPaBHI IOBEICHHS B
MPHPOIHON Cpejie, GausHUe COCMOSHUA  NPUPOOHOU Cpedbl HA 300P06be Hel06eKd, ONACHOCMb
ULYMOBOO 3aepsi3nenus cpedbl, GusHue OUOPUMMOG HA COCMOANUE 300PO6bs HeN06eKd, GIUAHUE
OKPYIICAIOUETt CPeObl KUK UCTOYHUKA UHPERYUOHNBIX 30D0.1e6aHUL YeT06eRd,

MeTtanpeamernbie:

-ymenue paborarh € pasHLIMH  MCTOYHMKaMH OHOIOrHYeckoil HMH(pOpMALMH: HAXOAUTh
OHOIOrnueckyo MH(GOPMALMIO B PA3IMYHBIX MCTOYHHKAX (TeKcTe yuyeOHHMKa, Hay4HO-MOIYJSPHON
nUTEpaType, OMOJIOrHYECKUX CIIOBAPAX M CIPABOYHHUKAX ). AHATH3UPOBATH H OLIEHHBATh HH(OPMAIHIO,
npeoOpa3oBbiBaTh HHPOPMALKIO H3 OJHOH (POPMBI B APYIYIO:

-CIOCOOHOCTL BLIOMPATH 1IEJIEBBIE H CMbICIOBbIC YCTAHOBKH B CBOWX JICHCTBHAX M MOCTYIKAX 10
OTHOILIEHUIO K JKHBOH NPUPO/IE, 30POBBIO CBOEMY U OKPYKAIOLIMX ]

-yMEHHE a/IEKBATHO MCIIOJIb30BATh PEUeBbIe CPEACTBA JUISl AMCKYCCHH M apryMEHTALHK CBOCH
MO3UIMH, CPABHHBATE PA3HBIC TOUKHM 3PEHUA, apI'yMEHTHPOBATH CBOKO TOYKY 3peHMs, OTCTaHBATh
CBOIO TO3HITHIO.

Jlnunocrubre:

-peaiu3aiil  YTHYECKMX  YCTAHOBOK 110 OTHOLICHWIO K OMOJIOrMYECKHM  OTKPBITHAM,
HCCTEIOBAHHUAM M X pe3y/ibTaTam;

-[IPU3HAHHIS BBICOKON LEHHOCTH KHM3HH BO BCeX €€ MPOsABIEHHUAX, 3/I0POBbi CBOCTO H JPYIHX
JOJIEH, peann3alii yCTaHOBOK 3/I0pOBOr0 0bpasza KH3HH;

-c(hOPMHPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAllPABJICHHBIX HA [10JYYEHHUE HOBOIO 3HAHHA B
obnactH OuOnoOrMM B CBA3M ¢ Oyayuweid npoecCHOHANBHONW 1esTe/IbHOCTbIO WM OBITOBBIMH
npobsiemMami, CBS3AHHBIMM € COXpaHeHHeM  COOCTBEHHOIO  3/10pOBbS M IKOJIOMHYECKOH
0€30MacHOCTH;

- He0OX0OUMOCTb  CleOUmb  3d  COCMOAHUEM C€60e20 300p0o6bi, co0n00ams npasuld AudHOU
CUSUCHDL, 3HAMb UCTOYHUKU UHPEKYUOHHBIX 3a00NC6AHUTI YeN06eKd U MePbl NPOPUIAKMUKU.

COJIEPAKAHUE KYPCA

Beeaenue (1 1)

MecTo Kypea B CHCTEME €CTECTBEHHOHAYYHBIX AMCIUILINH, @ TaKXKe B OMoIornyeckux Haykax. Llenn
¥ 3a/1a4M Kypca. 3HaueHre TpeMeTa AUisi IOHMMAaHUS €JIMHCTBA BCEro JKHBOTO U B3aHMO3aBHCHMOCTH
Beex vacteit buochepbl 3emin.

Paszjen 1. CTpykTypHas Opranu3aius K1BbIX opranuimos (10 4)

Tema 1.1. XUMUYECKAS OPTAHU3ALMA KIIETKH (2 1)

DeMeHTHBII cocTaB KieTKH. PacnpocTpaHéHHOCTD 2JIEMEHTOB, HX BKJIA/ B 00pa3oBaHue KUBOH
MaTeprH U 00LEKTOB HEXKXHBOM MPHPOILL. MakpoIleMeHThbl, MUKPOJJIEMEHTHI; UX BKJIa/ B
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00pa3oBaHHe HEOPraHHYECKHX M OPraHUYeCKUX MOJIEKYIl KMBOTO BetecTsa. Heopranuueckue
MOJIEKY/Ibl JKMBOTO BeliecTsa. Boaa: e€ xumuyeckue cBoiictBa u Gnonorndeckas posib. Cou
HEOPIaHHYECKHX KHCIIOT, UX BKI1aJl B 00ECNEeYEeHHE MPOLECCOB JKU3HEACATEILHOCTH H MO1epiKaHHe
romeoctasa. Posib KaTHOHOB M AHHOHOB B O0ecneueHHH MPOLECCOB KH3HeAesTeNbHOCTH. OcMoc B
OCMOTHYECKOE JIaBJIEHHE; OCMOTHYECKOE MOCTYIUIEHHE MOJICKY/1 B KJIeTKY. OpraHn4yecKue MOJIeKYIIbL.
buonoruyeckne nonumepel — OeaKH: HX CTPYKTYpHAs opranusaius. OyHkiun 6e1KOBbIX MOJIEKYIL.
YraeBobl, uX cTpoeHne H Ouosnorudeckas poib. JKupbl — OCHOBHOH CTPYKTYPHbIH KOMIIOHEHT
KJIeTOYHBIX MeMOpaH 1 uctounnk 3Hepruu. JIHK — monexynbl HacieactBenHocTd. Peaynaukanus
JHK, nepenaua nacnencrsennoi mHGopmaLnu u3 nokolieHus B nokosienune. Ilepesava
HAcNeCTBEHHOMH nH(opmalMu 13 sipa B uutonmasmy: rpanckpunuus. PHK, eé crpykrypa u
dyukunn. Mudopmarmonnsie, rpancnopraeie. pubocomasbibie PHK,
Hemonempayus O6BLEMHBIE MOJCN CTPYKTYPHOH OpraHu3aiini GHOIOIHYECKHX TOJIHMEPOB —
OCIIKOB M HYKJIEHHOBBIX KHCJIOT, HX CPABHEHHE ¢ MOJIC/ISIMH MCKYCCTBEHHBIX MOJMMEPOB (HApUMeEp,
MOJIHBUHHHIIXJIOPHIIOM ).
[Ipeomemubie pesyiomamet 06y4eHus
Vaammecs 10KHBI 3HATD:

MAKPOYIEMEHThI, MUKPOWIEMEHTBL, HX BKJIA1 B 00pa30BaHHE HEOPraHHYeCKHX H OpraHnYecKHX
MOJIEKYJ JKMBOTO BELLICCTBA;

XHMHYECKHE CBOHCTBA M OHOJIOTHYECKYIO POJIb BOJIbI;
— POJIb KATHOHOB U @HHOHOB B 00ECNEYEeHHH NMPOLIECCOB KH3HEACATEILHOCTH;
— YPOBHH CTPYKTYPHO#N Opranu3ainy OeIKOBBIX MOIEKY/1:

[IPHHLIHTIBI CT])}'KI_\'DHUIT] OpraHvsallii H ('l'))'HKlllHi VIIEBOJOB,
— MPHUHLMITBI CTPYKTYPHON Opraiu3aii 0 QyHKLUHN KHPOB,
— CTPYKTYpY HyKaenHoBbIX Kucnot (JIHK u PHK).
Vyammecst 105KHbI YMETh:
— OOBACHATH MPUHIAN JIEHCTBUS EPMEHTOR!
— XAPAKTCPH30BATH {t]}'H]{[lH 1 OenKoB;

— OTMEUATh YHEPreTHYECKYIO POJib YIIEBOAOB H MAACTHYECKY IO (PYHKLHIO KHPOB.

Tema 1.2. ObMEH BEUIECTB W INTPEOBPA3OBAHUE DHEPI'MU B KJIETKE (3 u)
O0men BenecTs U npeobpa3zoBaHue IHEPruu B KieTke, TpaHciopT BEmecTs yepes KIeTOYHYIo
memOpany. uno- u GarounTos. BHyTpUKIETOUHOE NMHUIECBAPEHHUE U HAKOTUIEHHE YHEPIUH;
pacierieHue rtoKo3bl. bHoCHHTE3 OeJIKOB. IKHPOB U YIJIEBOJIOB B KIIETKE.

IIpeomemunbie pesyivmamot 0OyyeHus

Yuaummecst 10JKHbI YMETh:

— OMHUCBIBaTH OOMEH BELLECTB U MPEBPALLICHHE YIHEPTUH B KIIETKE, ‘
— NPHBOAUTH NOAPOOHYIO CXeMy npoiiecca OHOCHHTe3a DEeKOB. ‘
Tema 1.3. CTPOEHHUE U ®YHKLIUH KJIETOK (5 u)

[IpokapuoTnueckue kietku: opma u pazmepst. [lutonnasma GakrepuanbHoi KiaeTkn. Opranu3anus
metabonu3ma y npokapuot. ['enernueckuii annapar Oakrepuii. CnopoobpaszoBanue. Pa3mMHOKeHHe.

MecTo u posib npokaproT B OHONEHO3aX. DykapHoTHYecKas KiaeTka. L{uTorasma sykapuoTHieckoi

KaeTkH. Oprasesuibl LHTOIUIa3Mbl, HX CTPYKTYpa U GyHKImH. [{uTockener. Bkioyenus U HX pojb B
metabonnime kietok. Knerounoe aapo — UeHTp yrnpaBieHus JKH3HEACATETbHOCTIO KIETKH. ‘
CTpyKTYpbl KACTOHHOTO siApa: saepHas 000J104Ka, XPOMATHH (IreTepPOXPOMATHH ), SIPBILIKO.

OcobeHHOCTH CTPOEHHUS pacTUTENbHOM KieTkH. [lenenne kiaetok. KieTku B MHOTOKJICTOYHOM

opranusme. [onstue o auddepeHpoBKe KI€TOK MHOTOKIETOMHOIO OpraiuiMa. MUTOTHYECKHH

uuk: uaTepdasa, peayniaukauns JTHK: mutos, gasel MutoTHUECKOTO 1eN1eHHs U 1peoOpa3oBaHHs

XpOMOCOM. brosoruueckuii cMbici M 3HadeHne MUTO3a (Decrnosioe pasMHOKEHHE, POCT, BOCIIOJHEHHE
KJI€TOUMHBIX MMOTEPH B (PU3MONOTUUECKHX H MATONOIHUECKHX yeaoBHaX ). KneTounas teopus cTpoeHHUs

OpPraHu3IMoB.




[emonempayus TpuHUNITHAIBHBIE CXEMBI YCTPOHCTBA CBETOBOTO U 3JI€KTPOHHOIO MHKPOCKOMA.
CxeMbl, HTIOCTPHPYIOLILHE METO/Ibl IPeapaTHBHON OHOXHMHUH M HMMYHOJIOTHH. MoJIe/ N KIETKH.

CXeMbl CTPOEHHS OPraHOM/I0B PACTHTEILHON H IKHBOTHON KIeTOK. MHKpOIIpenapaTsl KJIETOK
PACTEHHH. JKHBOTHBIX H OJIHOKJICTOUHBIX FPHOOB. DUTYPLI MUTOTHYECKOrO JICICHHS B KJIeTKax
KOpeLIKa JyKa 1moj MUKPOCKOIOM 1 Ha cxeme. Martepuasl, pacckassiBatoiue 0 Onorpausax yuéHbIx,
BHECLIMX BKJIA/1 B PA3BUTHE KJICTOYHOH TCOPHH.
Jlabopamopubie u npakmuveckue pabomut
M3yuenne kaerok Gakrepuii, pacTeHHit U KHBOTHBIX HA FOTOBBIX MHKpOIpenaparax*,
[Ipeomemnore pezyismamor 0OyyeHus
Yuammecst 105KHbI 3HATH:
— ONpe/ICIeHHA MOHATHI: «TIPOKAPHOTBI», «IYKAPHOTHI), «XPOMOCOMBIDY), «KAPHOTHID), «KMHTO3);
—— CTPOEHHE NMPOKAPHOTHYECKON KJIETKH — XapakTepu3oBaTh (PYHKIIHM OPraHoOMI0B LIHTOINIa3MBl,
JHAYCHHE BKIIOUYCHHH B JKH3HEICHTEILHOCTH KIIETKH:
—— OIMCBIBATDL CTPOCHHE U (PYHKLIMH XPOMOCOM.
Memanpeomemusie pezvibmamst 0Oy4enus
Vaaummecs: 10/KHbI YMETh!
~— COCTABJISATL CXEMbl U TAOJIHLBI 111 HHTErPaluy MoJIVYCHHBIX 3HAHHIH,
— 00001maTh H AenaTh BLIBO/bI [0 H3YYEHHOMY MaTepHay:
— paboTaTh ¢ AOMOJHUTENLHBIMH HCTOYHHKAMHU HHDOPMALIMKH M HCNIONBL30BATL UX JUIS TOMCKA
HEOOX0AMMOro MaTepuaa:

MPEACTABIATD H3YUCHHBIH MATEPHAIL, HCIIOJb3YH BO3MOKHOCTH KOMIIBIOTEPHBIX TEXHOMOIUH; —
O0BACHATHL PUCYHKH H CXEMBI, [Tpe/ICTaBICHHBIE B yyeOHHKeE;
~—— CAMOCTOATEIBHO COCTAB/IATH CXEMBbI TPOLECCOB, MPOTEKAIOIIMX B KJIETKE, M «[TPHUBA3BIBATDH)
OT/IC/IbHBIE HX 3TAllbI K PA3/IMYHBIM KJACTOUHBIM CTPYKTYPaM:
— WUTIOCTPUPOBATH OTBET MPOCTEHLLIMMH CXEMaMH H PHCYHKAMH;
— paboTaTh ¢ MUKPOCKOIIOM H M3rOTOBIATH NPOCTEHLLNE Npenaparsl I8 MUKPOCKOINHYECKOTO
HCC/1Ie/10BaHHs.
Pasznen 2. PasMHOKeHHE H HHANBUAYATbHOE PA3BUTHE OPraHU3MOB (S u)
Tema 2.1. PASBMHOXEHHWE OPTTAHMU3MORB (2 u)
CyuHocTs 1 QOPMBI Pa3MHOKEHHSA OPraHu3MOB, becnosioe pa3sMHOKEHHE pacTeHHH M IKHBOTHBIX.
[TonoBoe pasMHOKEHHE KUBOTHBIX M pacTeHHit; 00pa30BaHHE MOTOBBIX KIETOK, OCCMEHEHHE U
OIJI0/I0TBOPEHHE. BHOIOrHYEeCKOe 3Ha4YeHUE N00BOro pasmHoxkeHus. ['ametorenes. [lepnojst
00pa3oBaHus MOTOBBIX KIETOK: Pa3MHOKEHHE, POCT, CO3peBaHHe (MeH03) H GOpMHpPOBAHHE MOJIOBBIX
kiaetok. OcoBeHHOCTH criepMaTorenesa u ooredesa. On010TBOpEHHE.
Hemoncempayus
[Inakarsl, HATIOCTPUPYIOLLNE CIIOCOOBI BEreTaTHBHOIO PA3MHOKEHHS NJI0/10BbIX JICPEBLEB H
OBOUIHBIX KY/IbTYp. MuKkponpenaparsl sinekietok. Portorpaduu, oTpaxkaioliue pasnoodpasue
IOTOMCTBA Y OJIHOM 1apbl pOANTENCH.
llpeomemunie pezvivmamot 0OyueHus
Yuamuecst 10/KHbI 3HATD:

- MHoroo6pazue Gopm GeCroNoro pazMHOKEHHS H TPYITIbI OPraHu3MOB, T8 KOTOPBIX OHH

XapaKTePHbI;
— CYLIHOCTb MOJAOBOTO PA3MHOKEHHS H €ro OMOJOrHYECKOe 3HAYECHHE;

POLECC raMeToreHesa;

MeH03 U ero OHOJIOIHYECKOE 3HaUeHHe:,

CYIIHOCTb OIJI0A0TBOPEHHS.
Vuammecst 10/KHBI YMETh!

XapakTepu3oBarh OHOMOrHYECKoe 3HaueHHe OECIo/I0ro pPa3sMHOKEHHUS;

— 00BACHATH NpoOLECe Meii03a, NPUBOAAILNI K 00pa30BaHHIO rarIONIHBIX raMer.




Tema 2.2. UHJIMBUJTY AJIBHOE PA3BBUTHUE OPI'AHU3MOB (OHTOT'EHE3) (3 u)
OMOpHOHAILHBIH epuol pasBuTHs. OCHOBHbIE 3aKOHOMEPHOCTH Apo0IeHHst; 00pazoBaHue
OJIHOCTIOHHOTO 3apo/ibliia — OacTynbl. ["acTpyasims: 3aKk0OHOMEPHOCTH 00pa30BaHMUsl JIBYCIIOHHOIO
3apojibiia — ractpyJibl. [lepBuunbiii opranorenes u gaipHeimas 1udpepeHmpoBKa TKaHei,
opraHoB u cucteM. [locramGpronanbuerii nepuos pazeutus. GopMbl MOCTIMOPHOHAILHOTO MepHO/Ia
pasuTH:A. HenpsiMoe passutue: nonbtii u Henoauiii MetaMopo3. Buonoruueckuii cMbICT pasBUTHS
¢ metamoposom. [pamoe pazsutue. Crapenne. OG1iKe 3aKOHOMEPHOCTH PA3BUTHSL.
burorenernueckuii 3akon. CX0/CTBO 3apo/ibiiiell 1 SMOPHOHAILHAS IMBEPTCHINS TPH3HAKOB (3aKOH
K. bapa). buorenernueckuii 3akon (9. Iekkens u @. Mionzep). Pabotsr A. H. Cesepriosa 06
IMOPHOHANBHOI H3MEHYHBOCTH. JJemoncmpayus
Tabnuupl, unmoctpupyrolme npoiece Meramop(osa y 6ecrno3BOHOUHbIX (AKECTKOKPBLUIBIX U
HELIYHHYaTOKPBLUIBIX HACEKOMBIX) H N03BOHOUHBIX (amM(pubuii). Tabnuibl, oTpakaioniue cXoACTBO
3apOJIbILICH IT03BOHOUMHBIX KHUBOTHBIX. CXxeMbl 1peobpa3oBaHus OPraHoB M TKaHel B (JUIIoreHese.
[peomemnoie pezyabmamol 0Oyuenus
Yuamuecst 10/KHbI 3HATH:
— OIpE/ICTICHUE MMOHSITHS «OHTOTeHEe3):
— MEPHOAM3ALHIO HHAMBHIYAILHOIO PA3BUTHS:
— 9Tarbl SMOPHOHAIBHOTO Pa3BUTHS (ApobaeHHEe, racTPYIALMs, OPraHOreHes);
— (opmbI 10CTIMOPHOHATIEHOTO MEPHO/A PA3BUTHS: HENPSIMOE Pa3BUTHE, PA3BUTHE MOTHBIM H
HENOJHbBIM [IPEBpAICHHEM:
— [psIMOe pPa3BHTHE;

Onoreneruyeckuit 3akon J. ['ekkens u O. Mronepa;
— pabotsl A. H. Ceepuosa 06 5MOpHOHANBHOM H3MEHUMBOCTH.
Yuammecs 10J5KHbI YMETh:
— OMHCHIBATH NPOLECCH, MPOTEKAIOIIHE MTPH JIPOOICHHUH., TaCTPY/ISILIMK U OPraHOTeHe3e;
— XapaKTepH30BaTh (POPMBI MOCTIMOPHOHATBLHOTO Pa3BUTH:
— pasnuyarTh COOLITHA, CONPOBOK/IAIOLIME PAIBUTHE OPraHi3Ma [1PU TOTHOM W HENOJIHOM
[pEeBPALLICHHH;
— OOBACHATL OHOIOrHYECKHI CMBICI PA3BUTHS ¢ METAMOP(O30M;
—— XapakTepu30BaTh TAllbl OHTOTEHE3a IPU IPSIMOM OCTIMOPHOHATILHOM PAa3BUTHH.
Memanpeomemmuuie pezyiomamer 06yueHus
Yyammuecs 10/KHbI YMEThb:
— CPaBHUBATBL M COMOCTAB/ISATH MEXK/LY COOOH ITarbl pa3BUTUS KHBOTHBIX H3YYCHHBIX
TAKCOHOMHYECKHX IPYIIL;
—— HCTIONIB30BATh WHIYKTUBHBIN M 1€1YKTHBHbBIH 110AX0/1bI TPH U3YYEHHH KPYIHBIX TAKCOHOB, —
BBUIBIISITH MIPH3HAKH CXO/ICTBA M PA3JIHYUMS B PA3BUTHH KUBOTHBIX PA3HbBIX TPYIII;
— 000011atTh 1 AenaTh BLIBOJIbI O M3YUSHHOMY MaTepHAIly:
— paboTarh ¢ J0NOJHHTEILHBIMH HCTOYHMKAMH HH()OPMALIHKM U KCIIOJIBL30BATH MX JUIS TIOMCKA
HeoOXOIMMOro MaTepHala;
— MPEICTaBJIATh H3YYEHHBIH MaTepHan, HCIOIb3ysl BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTH.
Pasznen 3. HacneicTBEHHOCTE M H3MEHUHBOCTE Oprann3MoB (20 u)
Tema 3.1. SBAKOHOMEPHOCTH HACJIEJJOBAHMS TTPU3HAKOB (10 u)
Otkpeitie I'. Men/enemM 3aKOHOMEPHOCTEH HACTEA0BAHMS IIPU3HAKOB. [ MOPUI0I0rHUeCKHii METO
M3YUCHUS HACIIEACTBEHHOCTH. MOHOrHOpHIHOE U nOMMrHOpHIHOE CKpelnBanue. 3aKoHbl Menjes.
Hesasucumoe u cuennennoe Hacaenosanne. I'eneTiHueckoe onpeielieHle moaa. [ eHOTHI Kak
HeNOCTHAs cuctema. BzanmosielicTBie ajuleIbHBIX M HeallIelIbHBIX TeHOB B OIPe/IeJIeHHH TPU3HAKOB.
Hemonempayus
Kaprter xpomocom uenoseka. PosocioBHbie BLUIAIOUINXCS MTPEACTaBUTENEH KYIbTYPbl. XPOMOCOMHbBIE
AHOMAIIMH 4eJI0BEKa W UX (PEHOTHUITMYECKHUE TPOSIBICHHMS,



Jlabopamopnwie u npakmuveckue pabome:

Pewienne reneTHyecknx 3a1a4 U COCTABICHHE POJOCIOBHbIX.
lIpeomemuuie pezyabmamot 0Oyuenus
Yuamuecst 10/KHbI 3HATD:

ONPEICICHHs TOHATHI: «I'€H», «IOMHUHAHTHBINH MeH», «PELIECCUBHBIN TeH», «IIPHU3HAKY,
«CBOHCTBOY, «)EHOTHII, «TFEHOTHI, (HACIEACTBEHHOCTDY, <H3MEHYHBOCTY, «MOIH(HKAIIINY,
«HOPMA peaKIHn», «MYTALHNY, KCOPTY, «ITIOPOAA», CIITAMMY;

CYIHOCTb FHOPHI0I0rHYECKOT0 METOIA H3YYEHHS HACIEJACTBEHHOCTH;,

3aKoHbl MeHaessi:

3aKkoH Moprana.

Yuaumecst 10KHbI yMETh:
—— HCIIOJIb30BATh NPH PEIICHHM 3a/1a4 TEHETHYECKYIO CHMBOJIMKY:
~—— COCTABJISITH TEHOTHIILI OPIAHM3MORB U 3aIHCHIBATEL MX TAMEThI;

— CTPOHUTH CXEMbl CKPCLIMBAHMA [1PH HE3ABUCUMOM H CLICIUICHHOM HAC/IE/I0BAHHH, HAC/IC/IOBAHUH,
CLUEMIEHHOM C MOJ0M;

— CYUIHOCTb F€HETHYCCKOIO ONPE/IC/ICHHA 110J1a Y PACTEHHH H JKMBOTHBIX;
— XapakTepH30BaTh ICHOTHII KAK CHCTEMY B3aHMO/ICHCTBYIOIINAX N'E€HOB OpraHu3Ma;

— COCTABJIATL NPOCTEHLIHE PO/IOC/IOBHBIE H PellaTh FeHETHYECKHE 3a1a9H.
Tema 3.2. BAKOHOMEPHOCTH UBMEHUYMUBOCTH (6 1)
OcHoBHbie popMbl H3IMEHYHBOCTH. ['eHOTHIIHYECKAs H3AMEHYMBOCTL. MyTaiuu. 3Hadenne MyTaiuii
JUISL IPAKTHKH CEJILCKOTO X03sicTBa 1 Onorexnonorun, KomOMHATHBHAS H3MEHUHBOCTD.
DBOIOLUMOHHOE 3HAUeHHE KOMOHHATHBHON H3MeHUHBOCTH. DEHOTHITHYECKAs!, HITN
MOIH(UKAUHOHHAS, H3MEHYHBOCTL. PONIb YCIOBUIT BHEIIHEH CPe/ibl B PA3BUTHU W [IPOSBICHHH
MPH3IHAKOB M CBOMCTRB.
Hlemonempayusn
[Ipumepsbl MOAH(HKAMOHHON H3MEHUHBOCTH.

Jlabopamopuule u npakmuueckue pabomsi
[loctpoenune BapnalMoHHOM KpHBOIi (pa3Mepsl THCTLEB PACTEHHIT, AHTPONOMETPHYECKHE JIAHHbIE
yHalmxces).
Ipeomemunie pesyivmamor 0Oyuenus
Yuamumecs 10KHbI 3HATH:
- BUJIbI H3MEHYHBOCTH H Pa3/IHYMS MEKIY HUMH.

Vuamuecs 10KHbI YMETh:

pacno3HaBaTh MYTALMOHHYIO H KOMOHHATHBHYIO H3MEHYHBOCTD.
Tewma 3.3. CEJIEKLIMS PACTEHWH, )KMBOTHbIX 1 MUKPOOPIAHU3MOB (4 u)
[lenTpel nponcxoskieHns u MHOrooOpasus KyabTypHbIx pactenuii. Copt, nopoja, mramm. MeTos!
CCJICKLIMK PACTEHHI M KHBOTHBIX. JIOCTHIKEHHS M OCHOBHbIC HAIPABICHHUS COBPEMEHHOMN CEJIEKIIHH.
3HayeHne CeNneKInH JUIsl PA3BUTHS CEIbCKOXO3SHCTBEHHOIO IIPOM3BOACTBA, MEIHIIMHCKOI,
MHKPOOHOIOTHYECKOH M JAPYIHX OTpacieid NPOMBILLICHHOCTH, JJemoncmpayus
CpaBHUTENBLHBIA AHATH3 MOPO/L AOMALLHHX JKHBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHHIT H UX JIHKHX
npekos. Konnekinu 1 npenaparsl COPTOB KyJIbTYPHBIX PACTEHHI, OTIHYAIOIIMXCs HanboTbieit
IJ10/I0BHTOCTBIO.
IIpeomemnuvoie pesyromamel 06yuents
Yuammecs 10KHbI 3HATEH:

METO/IbI CENEKLIMH:

CMBICIT M 3HAYEHHE SABJICHUS I'eTEpPO3UCca U NOIHILION MM,
Yuammecst 10J7KHbI YyMETh!

0OBACHATE MEXAHW3MBI [TePEe/Iauy TPU3HAKOB U CBOWCTB M3 OKOJICHNSA B MIOKOJIEHUE U

BO3ZHHKHOBEHHE OT/IHUMI OT POJHTCIIBCKHX (l]OpM YV NHOTOMKOB.
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Memanpeomemnuie pesvibmamor o6yuenus

Yuammecs 10KHbI YMETh!

— J1aBaTh XapaKTePHCTHKY FeHETHYECKHX METO/I0B H3Y4YCHHS OHONIOrHYECKHX 00BEKTOB;

— padorarh ¢ y4eOHHKOM, paboyeit TeTpaabio H IHIAKTHYECKHMH MaTePHATAMM;

— COCTaBATH KOHCNEKT naparpada yueOHHKa 10 W/HAHK 10C/Ie H3YUeHUs MaTepHala Ha YpoKe; —
paspabarbiBaTh NJ1aH-KOHCINEKT TeMbI, HCMIOIb3YS Pa3Hble HCTOUHHKH HHPOPMALIMH;

— FOTOBHTH YCTHbIC COODLIECHHS M NUCbMEHHbIE pedepaThl Ha OCHOBE 0000LIEHHS MaTepHaa
y4eOHUKa W JIOMOJHHTEIBHON INTEPaTyphI;

—— 0/Ib30BATLCS IOMCKOBLIMH cHcTeMaMu MHTepHeTa.

Pasnen 4. Dsomouns xuBoro mupa na 3emie (21 u)

Tema 4.1. MHOI"OOBPA3UE )XKUBOTI'O MUPA. YPOBHW OPI'AHU3ALIMHK U OCHOBHBIE
CBOMCTBA XKVBbIX OPITAHU3MOB (2 u)

YPOBHU OPranu3alnu JKU3HH: MOJICKYISPHO-TeHETHYECKHIT, KJICTOUHbIN, TKAHEBBINA, OpraHHbIii,
OpraHu3MEeHHBIN, MOMNYJISUHOHHO-BUI0BOH, OHoreoneHoTnyeckuii 1 onocdepusiii. EnquncTBo

XHMHYECKOr0 COCTaBa )HBOH MATEPHH: OCHOBHBIE IPYIbl XHMHYECKHX YIEMEHTOB M MOJIEKYJL,
oOpasyiolue kuBoe BeliecTBo Onochepsl. Kiletounoe crpoeHne opranuiMoBs, HaceIsIOIMX 3eMITio.
OOMeH BeuecTs 1 caMoperysius B OH0I0orH4ecknx cuctemMax. CaMoBOCIPOH3BEICHHE;
HACJIeJICTBEHHOCTh H H3MEHYHBOCTh KAaK OCHOBA CYLECTBOBAHMS KUBOI Matepun. Poct u pasBuTHE.
Pasapaxumocts: popmbl H30HpaTenbHOI peakiud OPraHu3MOB Ha BHEITHHE BO3IEHCTBHS.
PHTMHYHOCTD POLECCOB KH3HEACATENBHOCTH: OHONIOTHYECKHE PHTMBI M HX 3HaueHHe. JIHCKPeTHOCTh
KHBOIO BEIIECTBA H B3AUMOOTHOILEHHS HaCTH U 1IE10T0 B OHOCHCTEMAX. JHEPro3aBHCHMOCTD KHBBIX
opranu3MoB; hopmbl notpebienns sHepruu. LlapeTsa sKuBO# MPUPO/BI; KpaTKasi XapakTepHCTHKA
€CTECTBEHHOH CHCTEMbI KlacCH(pHKaLMK KHUBLIX OpraHn3mMoB. Bujaosoe pasnoobpasue.
Hemoncmpayus

CxeMmbl, OTpakKaiolne CTPYKTYPbl LAPCTB KUBOH HPUPO/IbI.

IIpeomemubie pezyviomamer 00yuenus

Vuammnecs JAOIKHBL 3HATH:

~— YPOBHH OpranH3aiuM JKHBOH MaTepUH H HAYYHbIE JUCIMILUIHHDI, 3aHHMAIOLIHECs H3YYeHHEeM
MPOLECCOB JKUIHEAEATE/ILHOCTH Ha KaXKJIOM U3 HUX;
— XUMHYECKHI COCTAB KUBBIX OPraHU3MOB;

- POJIb XHMHYECKHX WIEMEHTOB B 00PA30BAHHH OPraHHUYCCKHX MOJICKY/I:
— CBOMCTBA MMBBIX CHCTEM H OTJIMYHE UX MPOSABICHHUH OT CXO/IHBIX MPOLECCOB, IPOUCXOIALINX B
HEMHUBOH [IPUPOIEL:
— LApCTBa JKUBOH MPHUPO/IbI, CHCTEMATHKY M IPEACTaBHTE/NCH pa3HbIX TAKCOHOB,

— OPHEHTHPOBOYHOE YHCIIO U3BECTHBIX BHI0B JKHBOTHBIX, pacTeHHil, rpuOOB H MHKPOOPraHH3MOB.
Yuammecst 10.KHbI YMETh:
— JIaBaTh ONpe/Ie/IeHHs YPOBHEH OPraHu3aliiy JKHBOTO H XapaKTepr30BaTh MPOLECCH
AKH3HEIEATEIbHOCTH HA KaXK/10M U3 HHX;
— XapakTepH3oBaTh CBOHCTBA JKUBBIX CHCTEM;
— OOBACHATH, KaK NPOABIAIOTCA CBOHCTBA JKHBOTO HA KAKIAOM W3 YPOBHEH OpraHu3aiuu;
— MPHBOJIMTH KPATKYIO XapaKTEPHCTHKY HCKYCCTBEHHOM M €CTECTBEHHONH CHCTEM KiacCH(pHKaLIHK
AKHBBIX OPraHNu3MOB;
— O0OBACHATH, NOYEMY OPraHU3Mbl OTHOCST K Pa3HbIM CHCTEMATHUYECKHM IPYIIIaM.
Tema 4.2. PA3BUTUE BUOJIOI'MU B TOJAPBUHOBCKHWM ITEPHO/JL (2 )
Paszsurue Gnosoruu B 101apBHHOBCKHI repHo/t. ['0CoACcTBO B HayKe NpeicTaBienuii o6
«H3HAYAILHOH 1eneco00pa3sHOCTH» U HEH3MEHHOCTH JKUBOIT npupoasl. Pabotsl K. JInnnes no
CHCTEMATHKE pacTeHH U KHBOTHLIX. DBomounonnas teopus K. b, Jlamapka.

Hemonempayus
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brorpaduu yuénbIx, BHECIIMX BKJIA/l B Pa3BHTHE 3BOJIONMOHHBIX Hiei. Kusub u nestensHocts XK. b.
Jlamapka.

Tema 4.3. TEOPHS Y. JIAPBUHA O [TPOUCXOXJIEHUKU BUJIOB ITYTEM ECTECTBEHHOI'O
OTBOPA (5 u)

[Ipeanoceuikyu Bo3HUKHOBeHHs yueHHs Y. JlapBuHa: 10CTHKEHHS B 061aCTH €CTECTBEHHBIX HaVK,
ykeneMunonnelii matepuan Y. Jlapsuna. Yuenue Y. Jlapsuna 06 uckyccrseHHoM otdope. Yuenne Y.
JlapsuHa 0 ectecTBeHHOM 0TOOpe. Bua — smemenTapHas 3BOMIOIHOHHAA eauHuia. BeeoOmas
HHIHBHAYATbHAS H3MEHYHBOCTD M H30BITOUHAN YHCACHHOCTD NoTOMCTBA. bopeOa 3a cyliecTBOBaHHE
H eCTeCTBEHHbIH 0TOOP.
Hemonempayus

buorpadgus Y. Jlapsuna. MapuipyT u KoHKpeTHbIe Haxo k1 Y. Jlapsuna Bo Bpemsi nyTelecTBus Ha
kopabne «burinby,

[lpeomemuuvie pesyiomantor o0yuenus

Yuammecst 10/KHbI 3HATH:

— NPEJICTABICHUS €CTECTBOUCTIBITATENCH AONAPBHHOBCKOMH SMOXH O CYLIHOCTH KHBOH NIPHUPOJIBI;

— p3rusibt K. JIMHHEes Ha CHCTEMY JKHBOTO MHDA;

— OCHOBHBIE T10JI0JKEHUs IBOMOLHOHHOI Teopnn K. b. Jlamapka, €€ no3uTHBHbBIE H OIHOOYHBIE
4epThl;

— yyenue Y. Jlapsuna 00 HCKYCCTBEHHOM 0TOOpE;

— yuenue Y. JlapBuna o ecrecTBeHHOM 0TOOpE.

Yuammecst 10KHbI YMETh:

— OLIGHMBATh 3HAYeHHe IBoMOIHOHHON Teopun K. b. Jlamapka s passutus GHOIOTHHE;

— XapaKkTepHu30BaTh MPEANOCHUIKH BOZHHKHOBEHHA IBOIIONMOHHON Teopuu Y. JlapBuHa;

— J1aBaTh ONpPE/ICICHUA NOHATHI «BH» M «NONYIAUNS»; — XapaKTepH30BaTh pHIHHbI G0pbOBI 3a
CYLLECTBOBAHME,

— onpeessTh 3HAUEHHE BHYTPUBHIOBOM, MEKBHI0BOH O0phObI 3a cylecTBoBaHKe U OOpLOBI ¢
abuoruvecknmu Gpakropamu cpeibl;

JIaBaTh OLEHKY €CTECTBEHHOro 0Tbopa Kak pesyibrata 00psObl 3a CyHICCTBOBAHUE,
Tema 4.4. [IPUCTIOCOBJIEHHOCTH OPIAHU3MOB K YCJIOBHAM BHEIIHEN CPEJIBI KAK
PE3VJIBTAT JIEUCTBUS ECTECTBEHHOI'O OTBOPA (2 )
[Tpucnocoburensubie ocodennoctn crpoenus. [lokposuTebcTBEHHAS OKPACKa MOKPOBOB TeA:
CKpbIBatoOLas OKpacka (0 JHOTOHHAs, JIBYTOHOBas, PaCHJICHSIOLIAs 1 JIp.): rpejocTeperaomas
okpacka. Mumukpus. [IpucnocobutenbHoe noseaeHne RKHBOTHBIX. 3aboTa 0 NOTOMCTBE,
dusznonoruyeckne azantaunn. OTHOCHTENBHOCTb NPHCITOCODICHHOCTH.
Hemoncmpayus
MiocTpannu, AEMOHCTPHPYIOIIHE CTPOSHHE Tejla JKHBOTHBIX H PACTHTE/ILHBIX OPraHU3MOB,
obecrneynBaiolne BhDKHBAHHE B THITHYHBIX JUIS HUX YCIOBHAX Cyl1ecTBOBaHHUs. [Ipumepsl
pasJIMuHBIX BH/I0B NOKPOBHTEILCTBEHHOH OKPACKH ¥ JKHBOTHBIX.
Jlabopamopnete 1 npakmuyeckue padomaoi
OO6cyxICHHE HA MOJICIAX POJIH MPHCIOCOOUTENLHOIO MMOBEIECHHS JKHBOTHBIX.
lpeomemmnwie peszyiomamel 00yyenus
Yuammecs 10KHbI 3HATH!
— THIbI TOKPOBHTEILCTBEHHOH OKPACKH (CKPBIBAOLILAL, PEI0CTEPEraloNias) i UX 3Ha4eHHe V1A
BbIKHBAHHUA:

OOBACHSATL OTHOCHTE/IbHBIA XapakTep NpHCrnocoOIeH i
— 0COOEHHOCTH NPUCTIOCOOUTENLHOTO TOBEICHHU.
Yuammecst 10KHbI YMETh!
— NPUBOANTH IIPUMEPBI IIPUCTIOCOOHTEIBLHOIO CTPOCHUS TEJIA, NOKPOBHUTEILCTBEHHOH OKPACKH
[MOKPOBOB H MOBE/ICHHS JKHBBIX OPraHH3MOB,




Tema 4.5. MUKPODBOJIIOLIMS (2 4)

Bun kak resetuyecku H30JIHPOBAHHAsA CHCTEMA, PENPOIYKTHBHAS H30ISIIIHSA H € MeXaHH3MbL.
[onynsmmonHas cTpykTypa BHIA: 9KOTOrHUYCCKHE 1 FCHETHYCCKHE XapaKTEPHCTHKH TTOMY IS,
HMonynauus — snementapuas 5BomonHonHAS eannna. Hyrn u ckopocts Bua0OGpasoBanus:
reorpauueckoe M HKOI0rHUECKOe BU1000pazoBanme,

Hemonempayusn

CXeMbl, HILTIOCTPHPYIOLIHE npolece reorpaduyueckoro Buaoo6pasosanus. Jusbie pacTeHus U
KHBOTHBIE, repOapHH M KOJUICKIIHH, TOKA3bIBAIOLIHE HHJIHBH/1YQJIbHYIO H3MEHYHBOCTh H
PasHOOOpasye COPTOB KyJILTYPHBIX PACTEHHUIT H NOPOJI IOMAIIHHX JKHBOTHBIX, @ TAKKE PE3y/IbTaThl
NPHCIIOCOONIEHHOCTH OPIaHH3MOB K Cpejie OOHTaHNs i pe3y/ibTaThl BH1000pa3oBaHHsi.
Jlabopamopruie u npaxmuveckue pabomoi

M3yuenne npucnocobiennocty OPraHu3MOB K cpejie 0OuTanus™®. M3ydenune H3MeHUHBOCTH,
KPHTEPHEB BIIA, PE3y/ILTATOB HCKYCCTBEHHOTO 0TOOpA Ha copTax KYJIBTYPHBIX pacteHuii*,
[Ipeomemuvie pesyrsmamor 06yuenus

Yuammecs 100601 3HATE:

3Ha4YeHHe 3a00Thbl O IOTOMCTBE /U1 BBUKHBAHHSL
— ONPEACICHUA MOHATHH «BUJI» H «TONYIISIIHAY;
— CYHIHOCTb I€HETHYECKHX NPOIIECCOB B MOy ASLHSX

(hopmbl BHIOOGpazoBanus.
Yuammecs: 10 0B yMeTh:

OOBACHATE NIPHUYHHBI PA3JACICHNS BHAOB, 3aHHMAIONLIX 0OIMPHBINA apean oOMTaHmsI, Ha
MONYJIAIHHAL
— XAPaKTCpU30BATh NPOLECC IKOIOTHYECKOTO H reorpauueckoro Bu1oo0pazoBamus;
— OLCHHBATL CKOPOCTh BH/1000pa30BaHus B Pa3IMYHBIX CHCTEMATHYECKHX KaTeropusx *HBOTHBIX
pacrcl-mﬁ H MHKPOOPraHHu3MOB.
Tema 4.6. BUOJIOTMYECKUE TTOCJIEJICTBUS AJIATITAL (MHU. MAKPODBOJIIOLIMS (3 y)
[ 1aBHble HaNpaBIEHHs YBOIOLHOHHOTO npouecca. buonornueckuit nporpecc u GuoIOrHYECKHil
perpecc (A. H. Cesepuos). [1yTu a0cTHKeHHS GHOTOIHYECKOTO nporpecca. OCHOBHEIE
JAKOHOMEPHOCTH SBOJIOLMH: INBEPreHIHs, KOHBEPreH NS, MapaiesH3M. [IpaBuiia sBomouu rpymn
OPraHu3mMoB. Pe3ynbrarsl 9BOMOLMK: MHOTOOGPa3He BIIOB, Opranuyeckas 1enecoobpaznocThb,
NOCTCNCHHOE VCIOWKHCHHE Opra’nu3ammm.

Lemoncmpayus

[IpMepsl roMOOrHYHBIX M aHATOTHYHBIX OPraHoB, HX CTPOCHHS ¥ IPOHCXOXK/ICHHS B OHTOTEHE3E.

CXeMbl COOTHOLIEHHS TTyTeil IPOrPeccHBHON GHOIOrHYECKOH YBOJTIOLHH, Marepunaisi,

XapaKTCPU3YIOLIHE PECTABHTEICH KHBOTHBIX H pacTeHHil, BHeCEHHBIX B KpacHyio KHury u

HAXOIALMXCA 01 OXPAHOH rocy/1apcTBa.

IIpeomemuvie pesyromamor 06yuenus

Yuammecst 10/KHbI 3HATE:

~ VIABHBIC HANPABICHMS YBOIIOLMK: OHOTOrHYecK il Tporpece n GHOIOrHYECKHIl perpece: |
- OCHOBHBIC 3aKOHOMEPHOCTH IBOJIIOLHH: IUBEPTEHIHIO, KOHBEPIeHIMIO W NapaLIe/IH3M; |

Pe3YILTATHl IBOIIOLHH.

Yuammecs 10KHbI YMETh:

— XApaKkTEpU30BATE MYTH JAOCTHIKEHHs OHOIOrHYECKOro nporpecca: apoMopdo3, HAHOAJANTALIHIO H

0011LyI0 JlereHepanuio;

— MPUBOZATE NPHMEPBI TOMOIOTHYHBIX H AHATOTHYHBIX OPraHoB.

Tema 4.7. BOSHUKHOBEHUWE KW3HU HA 3EMJIE (2 )

Opranuyeckuii MUp Kak pesyabTat HBOOUHN. BO3HHKHOBEHHE 1 PA3BUTHE XKH3HH HA 3emJie.
XUMHYECKH, Npe OO0 HYeCKHil (teopus akanemuka A. M. Onapuna), Guonoruueckuii u




i e

COLMAIBHBIH JTalbl PA3BUTHS KUBOH MaTepun. DUIOrCHETHYECKHE CBS3H B XKUBOI NPHpOE;
CCTECTBEHHAS KJIACCH(HUKALIMSA KHBBIX OPraHU3MOB.

Hemoncempayus

CXeMBbI BOSHHKHOBEHHS OJIHOKJICTOUHBIX 9YKAPHOT, MHOFOK/IETOUHBIX OPTaHU3MOB, pasBUTHA LAPCTB
PacTeHHil M KHBOTHBIX.

ITIpeomemueie pezyromamuor 0byyenus

Vuamuecs 10KHBI 3HATE:

— Teoputo akanemuka A. M. OnapuHa o npoMcxXokIeHHH KH3HH Ha 3emite.

Vuammecs 10KHBI YMETh:

— XapaKkTepH30BaTh XUMHYECKHH, NPeIOHOIOTHYeCKH I, OHOJOrHYeCKHM U COLMAIbHBIN ITarb
Pa3sBHTHA JKMBOH MaTEPHH,

Tema 4.8. PABBUTHUE JKU3HW HA 3EMJIE (3 u)

Passuie xu3Hu Ha 3emie B apxeHCKyIo H IpoTepo30iickyo apbl. Ilepsble ciie/ibl JKU3HU HA 3eme.
[losiBnenue Beex cOBpeMEHHBIX THIIOB GECIO3BOHOYHBIX KMBOTHBIX. [TepBble XopioBbie. Pa3suTHE
BOJIHBIX pacTeHHi. PazBuTHe JKH3HK Ha 3eMiie B Nane030icKyio 3py. [TossieHne H 3BOMOUHS

| CYXONyTHbIX pacTeHuii. [1anopoTHHKH, ceMeHHbIe MANOPOTHHKH, FOJI0CEMEHHBIE PACTEHHS.
BO3HHKHOBEHHE NMO3BOHOYHBIX: PBIOBL. 3eMHOBOIHBIE. IIpeCMBIKalOIIHecs. Pa3BuTHE KHU3HH Ha 3eMie
B ME3030HCKYIO H KaitHO30MCKY10 9pbl. [losBienne u pacnpocTpaHeHne NOKPLITOCEMEHHBIX PaCTEHHIA.
Bosuuknoserue nui u maekonutatommx. [osisierne u passutue npumatos. [poucxoxienne
4yesoBeka. Mecto yenoseka B kuBoi npupoze. Cucremarnyeckoe nonoxenue suaa Homo sapiens B
cucTeme JKHBOTHOTO Mipa. [Ipu3Haku u cBoiCTBa uesioBeKa, N03BOJISIONIHE OTHECTH €I K PA3THYHBIM
CHCTEMATHYECKHM TPYIIAM LAPCTBA KUBOTHBIX. CTaZlMK IBOIIOLUMK YeTOBeKa: IPECBHEHIIMH YeTOBeK,
JAPEBHHIH Y€I0BEK, MepBble cOBpeMeHHble M10/H. CBOICTBA Ye0BeKa Kak OHONOrMUYeCKOro BUAA.
[Monyasiunonnas crpykrypa suaa Homo sapiens; yesioseueckue pachl; pacoodpa3oBaHne; eHHCTBO
NPOHCXOMKACHHS pac. AHTHHAYYHAS CYIIHOCTh PACH3MA.

Hemoncmpayus

Penpoaykunu kaprun 3. bypuana, orpaxkatomnx dpayny u Guiopy pasanuHbIX Ip 1 nepHoa0B. CXeMbl
PasBUTHS LAPCTB AKHUBOH NPUPO/Ibl. OKAMEHEIOCTH, OTIEHATKH PACTEHHH B APEBHUX NOPO/IaX.
Mozenn cKeaeToB ue0BeKa U M03BOHOYHBIX IKHBOTHBIX.
[Ipeomemuvre pesyavmamor 0dyuenus
Yuammecs 10/0KHBI 3HATD:
ITAlbl Pa3BUTHS )KHBOTHBIX M PACTEHHH B Pa3iM4HbIC NEPHO/IbI CYIIECTBOBAHUSA 3EMIIN;

JABHKYLILHE CHIIbI AHTPOIOreHesa;

CHCTEMATHYECKOR MOIOKEHHE YeJI0BEKA B CHCTEME KHBOIO MHPA;

- CBOMCTBA 4eJ10BeKa Kak OMOJI0rHYeCKOro BH/IA;
— JTalbl CTAHOBJIEHHs Y€JIOBEKa KaK OHOJIOrHYECKOro BH/1a;
—— pachbl Y€JI0OBEKA U HX XapaKTEPHbIE 0COOEHHOCTH.
Yuammecst 10/KHbI YMETh:

— ONUCBIBATL PA3BUTHE JKM3HM HA 3eMIIe B apXeHCKyIO H [IPOTEPO30HCKYIO IPbI;
— OIUCHIBATHL PA3BUTHE KH3HU HA 3eMile B Male030MCKYIO 9Py,

—— OIMHUCHIBATHL PA3BHTHE KH3HH HA 3eMile B ME3030HCKYIO 3pY;

— OMHUCBIBATh PA3BUTHE KHU3HH Ha 3emile B KaifHO30HCKYIO Ipy:

— XdpaKTepu30BaTh POJib MPAMOXONKICHHS, PA3BHTHS TOJI0BHOIO MO3Ta H TPYJIa B CTAHOBICHHH
| yesloBeKa;

— ONPOBEPraTh TEOPHIO pacH3Ma,

Memanpeomemuvie pesyibmamor 06yuenus

Yyaiuecs J0/KHbI YMETh:

— piiﬁOTﬂTb C }"IGGHHI\'OM. p{lﬁt}‘it‘ﬁ TETPAAbIO U THIAKTHHECKHMH MATePHAIAMK




— COCTaB/IATH KOHCNEKT naparpada yueGHuka 10 W/HIN N0C/e H3ydeHHs MaTepHaia Ha ypoke: —
pa3pabaThIBaTh I1aH-KOHCIIEKT TeMbl, HCTIONB3YS PA3HbIE HCTOYHHKH HHpOpMALHHK;
— T'OTOBHTB yCTHBIE COOOIIEHHS 1 MUCHMEHHBIE pedhepaThl, HCTIOMB3YS HHPOPMALIHIO yueOHHKa 1
AONOJIHUTENBHBIX MCTOYHHKOB,
— MOJIb30BATLCA NTOUCKOBBIMK cHcTeMamu MuTtepuera;
~— BBINOJIHATD J1A00PATOPHbIE PAOOTEI IO PYKOBOICTBOM YUHTEIS:
— CPaBHHBATh NPEACTABHTENICH PA3HBIX IPYINI PACTEHHI M KHBOTHBIX, A€/1aTh BHIBO/IbI HA OCHOBE
CPaBHEHHS:

~ OLCHHBATE CBOMACTBA NOPO/L IOMALIHHX KHBOTHBIX H KY.IbTYPHBIX PacTeHHii 1o CPABHEHHIO €
JIHKHMH [IPEIKaMH:;
— HaXOJHTh HHPOPMALHIO O PA3BUTHH PACTEHHI M KHBOTHbIX B HAyYHO-TIOMYJISPHOI JIMTEpaType,
OMOIOrHYECKX CIOBAPAX H CIPABOUHHKAX, AHATHIHPOBATH U OLEHHBATH €8, NEPEBOIMTH U3 OJIHOH
(hopmbl B pyryio;
— CPaBHUBATL M CONOCTABIIATE MEXKJLY COOOH COBPEMEHHBIX M HCKOTIAEMBIX JKHBOTHBIX H3Y4CHHBIX
TAKCOHOMMYECKHX TPYIII;
— HCTOAL30BATH HHAYKTHBHbIH M ICTYKTHBHBIH MOIXO/1bI [IPH H3YYEHHH KPYITHBIX TAKCOHOB; —
BBIABJIATL MPH3HAKH CXO/ICTBA H PA3/IHYHs B CTPOCHHH, 00pase KH3HH H NOBEACHHH KHBOTHbIX H
4esloBeKa:

- 0000IATH M J1e1aTh BBLIBO/BI 110 H3YYEHHOMY MaTepPHAIY:

- NIPE/CTABIIATE H3YUCHHBIH MAaTEPHAIL, HCNO/Ib3Ys BO3MOKHOCTH KOMIBIOTEPHBIX TEXHONOHiI.
Pasnien 5. BsaumootHowenus opranusma u Cpeibl.
OcHOBBI SK010THI (S 4) |
Tema 5.1. BMOC®EPA, EE CTPYKTYPA U dYHKIAN (3 u)
buocepa — xupas oGonouka naarers. Crpykrypa Onocdepsr. Komnonentsl Guocdepsr: kusoe
BELLECTBO, BHAOBOH COCTaB, pazsHooOpasue i BKI1a1 B GMoMaccy. BHOKOCHOE M KOCHOE BEleCTBO
Onocdepsi (B. M. Bepuasckuii). Kpyrosopor eiects s npupose. EctecTBeHHbIe COOOIIECTBA JKUBBIX
Opranu3MoB. broreouenosbl. KoMIOHeHTb GHOre0EeH030B: IPOLYLEHTHL, KOHCYMEHTBI, PelyLeHTHI.
brouenossr: BuoBOE pazHoobpasue, NIOTHOCTH MOMY ALK, GHOMacca. AGHOTHYECKHE (hakTopsI
cpelibl. POk Temriepatyphl, OCBEIIEHHOCTH, BIAKHOCTH I IPYTHX (hakTOPOR B HKH3HEAEATENLHOCTH
coobutecTs. MHTEHCHBHOCTD ACHCTBIS hakTopa Cpe/ibl: Orpan i HBAIOLLH] (axrop. Bzaumoaeiicteue
(hakTOpOB Cpesbl, npeebl BLIHOCIMBOCTH. BHOTHUCCKHE (akropel cpeast. Llenn u cetn nuranus.
IKOJNOrHYECKHE MHPAMHIBI: Yncest, GHoMacchl, sueprin. CMeHa GHOLEHO30B, [Ipuuntbl cMeHBI
OHOLEHO30B; hopMupoBaHHE HOBBIX cO0BIEcTB. POPMBI B3AHMOOTHOIEHHI MEXKJly OpraHM3MaMH.
[To3uTHBHBIE OTHOLIEHHS — CHMOHO3: MYTYATH3M, KOOMepanus, KOMMeHCanu3M. AHTHOHOTHYECKHE
OTHOUICHHMS: XHILHHYECTBO. NAPA3UTU3M, KOHKYPeHUMS. HeliTpanbhble oTHOWEHHS — HeHTpatnaM.
Hesmonempayus
CXeMbl, HATIOCTPHPYIOLIHE CTPYKTYPY GHOChEpDI i XdpakTepusyrolue e€ oTe/IbHbie COCTABHBIE
dactu. Tabnuier BHAOBOTO cocTaBa 1 PasHOOOPa3us KHUBLIX OPraHH3MOB ounochepel. Cxembl
KpyrosopoTa BewecTs B npupojie. Kaprel, OTpakalonime reolorH4eckyo HCTOpHIO MaTepHKoB,
PACHpPOCTPAHEHHOCTE OCHOBHBIX OHOMOB cytn. JIHaduibMel 1 KHHOQHIBMBI « buocepar. [pumepsr
CHMOHMO3a MY IIPEACTABUTENAMM PABTHUHBIX LAPCTB KHBOI NPHPOIBI.
Jlabopamopuste u npakmuveckue pabomoi
Cocrasnenue cxem nepe/adn BEUIECTB U 3Hepriy (Leneil nuTanms)*. Usyuenue u onucanue
IKOCHCTCMBI CBOEH MECTHOCTH, BBISB/ICHHE THIOB B3aHMO/IHICTBHS Pa3HbIX BHIOB B AAHHOI
IKOCHCTEMe* .
lIpeomemnoie pesviomamot 06yuenus
Yuammecs 10/0KHBI 3HATE:

- ONPEACNICHNA TOHATHIT: «OHOChEpar, «IKONOTHSY, «OKPYKAIOLIAs Cpeiay, «cpena oOuTaHus Y,
«IPOJYHEHTBD), «KOHCYMEHTBD), «PEIYLEHThI»;




— CTPYKTYPY H KOMIIOHEHTbI OHocdepsi;
—— KOMIOHEHTBI JKHBOI'0 BEUIECTBA H €10 ()YHKIMH.
Yuammees 10/06HLI yMETh:
— KJIACCHPHUMPOBATE YKOJIOTHYECKHE (HaKTOPBI;
—— XapakTepu3oBatk OHOMaccy 3emin, GHOTOrHYECKYIO MPOAYKTHBHOCTD:
— OMHCHIBATE OHOTOrHYECKHE KPYTOBOPOTHI BELIECTB B PHPOJE:
— 00BACHATD JeiicTBHE a0HOTHYECKHX, BHOTHYECKMX H aH TPONOreHHBIX (PAKTOPOB:

- X4paKTCpH30BATh U pasniaTh SKOJOrHYECKHE CHCTEMbI — OHOreoLeH03, GHOLEHO3 U arpoLEeHO3;
— PaCKpbIBaTh CYLIHOCTh H 3HAYEHHE B IPHPOJIE CAMOPETYJIALHH;
~— OMHCHIBATL MPOLECC CMEHBI OHOLIEHO30B H BOCCTAHOBIEHHA NPHPOAHBIX COOOIIECTR:
— XapakTepu30BaTh (POPMbl B3aHMOOTHOLICHHI MEXK/LY OPraHU3MaMH: CHMOHOTHYECKHE.
aHTHOMOTHYECKHE U HellTpalibHble,
Tema 5.2. BUOCDEPA U YEJIOBEK (2 u)
[Ipuposble pecypebl 1 HX HCHONB30BAHMKE. AHTpOnorexHpie (akToOpsl BO3ACHCTBHS Ha GHOLEHO3bI
(poJib 4YenoBeKa B IPHPO/IL); MOCHIEACTBHS XO3SHCTBEHHOM 1eTeIbHOCTH Ye IOBeKa. [IpoGriemsr
PALHOHATLHOTO NPHPOIONONBL30BAHHSA. OXPAHBI IPHPOJIBL: 3ALLKTA OT 3arpsA3HEHHIl, COXpaHeHHEe
ITAIOHOB H MaMATHHKOB NPHPO/IbI, 00eceueHne NPpHPOAHBIMH PECYPCAMH HACEICHHUS [1IAHETHI.
emoncmpayus

Kaprel 3anoBeanbix TeppuTopHii Haweii cTpaHsi.

Jlabopamopnuie u npakmuveckue pabomer

AHIA3 W OEHKA MOCICACTBUIT IEATETLHOCTH YeTOBEKa B IKOCHCTEMAX * .
[Ipedmemnvie pesvivmamor obyuenus

Yuammecst 10J15KHbI 3HATD!

— AHTPOIOreHHble (PAKTOPBI CPE/Ibl;

— XapakTep BO3ACHCTBUA vesloBeka Ha Gnochepy:

— CNOCOOBI H METO/Ibl OXPAHbI PHPOJIbL:

— OHOJIOTHYECKHIT U COLMATBbHbIH CMBICI COXpaHeHHs BHJ0BOTO pazHooOpasus OHOIIEHO30B;
— OCHOBBI PALHOHAJILHOTO PHPOONONB30OBAHMS

—— HEHUCHEPMACMBIC W HCHEPITAEMBIC PECYPCHI;

—— 3QAIOBEIHMKH, 3aKa3HUKH, nmapku Poccun;

—— HECKOJIBKO PACTEHUH H KHBOTHBIX, 3aHeCEHHBIX B KpacHyio Kuury.

Yuammecst 10KHBI YMETh:

[IPUMEHSATL HA NPAKTHKE CBEICHHS 00 KONOrHUYCCKHX 3AKOHOMEPHOCTAX B NPOMBILIIEHHOCTH H
CE/ILCKOM XO3AHCTBE /UIs PABHJIbHON OpPraHU3alliH J1€COBOJICTBA, PHIGOBOACTBA, @ TAKKE /1
PELICHHS BCCTO KOMIIIEKCA 3a/1a4 OXPaHbl OKPYKalolleH cpe/ibl i pallHOHATBLHOIO
NPHPOIOIIOABE30BAHHS.

Memanpeomemmusie pesyiomamor 06yyenus
Yuammecst 10KHBI YMETh:
— paborath ¢ yueOHMKOM, paboyeil TeTpaibio W JHAAKTHUCCKUMU mMarepuaiamu;
— COCTaB/IATL KOHCTICKT naparpada yueOHHKa 10 W/WIK 0C/Ie H3ydeHHs MarepHaia Ha ypoke; —
pazpabaTeIBaTh IMIAH-KOHCITEKT TEMBI, HCIIOBb3Ys pasHble HCTOYHMKH HHPOPMALIHK;
—— FOTOBHTB YCTHbIC COOOLUCHHS M MHCbMEHHBIE ped)epaThl Ha OCHOBE HHpOpMaLMK K3 yueOHHKA H
JOTMOJHUTEABHBIX HCTOYHHKOB,
- 10JIb30BATbCs MOHCKOBLIMU cHcTeMamu MHTepHerTa;

M30MPATENBHO OTHOCHTHLCH K GHOIOrHUeCKO HH(OpMallMK, colepIKaIIeics B Cpe/ICTBAX MACCOBOI

HHpOpMaLnm,

Jluunocmuvie pesyibmamor 06vuenus

— DOpMHUPOBAHHE HYBCTBA POCCHICKOMN IPAKAAHCKON MACHTHYHOCTH: naTpuoTH3IMA, IHOOBU U
yBakenus k Oreuectsy, uyBCTBa ropaocTH 3a cBoio Poanny:




— OCO3HAHHUE YHALIUMHUCS OTBETCTBEHHOCTH M j10ira niepe PoauHoil;

— OTBETCTBEHHOE OTHOLICHHE K 00YYEHHIO, FOTOBHOCTD M CIIOCOOHOCTD K CamM000pa3oBaHUIO; —
(hopmupoBanHe MOTHBALMHM K OBYUEHHIO M O3HAHHIO, 0Co3HaHHOMY BbIDOpY Oyayuieit npodeccun;
— CHOCOOHOCTD YHALIHXCS CTPOHTh JQTBHCHILYIO HHANBHYATBHYIO TPACKTOPHIO obpasoBaHus Ha
0ase opuenTaluu B Mupe npodeccHii u MpoeccHOHANBLHBIX PeaTOYTEeHHIl;

— (hopmupoBanume nenocTHOroO MHPOBO33pCHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
PasBHTHA HAYKH H OOIIECTBEHHOM NPAKTHKH

— cobumoienne U Nponarasia yqammMmues [IPaBHJI MOBEICHHUS B IIPHPOJIE, HX YYacTHE B
[IPHPOIOOXPAHHOH JAESTENBHOCTH;

— YMCHHE peain30BbIBATh TCOPETHUECKUE 1103HAHUS HA IPAKTHKE;

— OCO3HAHME 3HaYCHUs 0OPa30BAHMS JIJIS OBCEAHEBHOM KHU3HHU M OCO3ZHAHHbII BBLIOOD npodeccHn
YHalluMHCH;

— CrocoOHOCTL yyarmnxcs MPOBOANTL paboTy Ha/l OLMOKAMK U1 BHECEH S KOPPEKTHB B
YCBAHBACMbIC 3HAHMS ;

— NPUBHTDL MOOOBb K MPHPOJIE, UYBCTBO YBAKEHHUS K YUEHBIM, M3YUAIOLIUM KHUBOTHBIH MU, Pa3BUTh
ICTETHIECKOE BOCOPUATHE OOLICHMS C IKHBBIMH OPraHU3MaMu;

— NPHU3HAHHC YHALUIUMHUCS [1PaBa KaXk/10ro YeJ0BeKa Ha COOCTBEHHOE apryMeHTHpPOBaHHOE MHEHHE;
— FOTOBHOCTB YHAIIHXCS K CAMOCTOSATE/IBHBIM MOCTYIIKAM H dKTHBHBIM J1CHCTBHSIM Ha
[IpHpULl(m.‘(pE!HH'I CIAbHOM [OMpHIIE:

—— YMCHHC apryMeHTHPOBAHHO H 0OOCHOBAHHO OTCTAMBATEH CBOIO TOYKY 3pEHMS;

— KPHTHYHOC OTHOLIEHHE K CBOHM IOCTYIIKAM, OCO3HAHHE OTBETCTBEHHOCTH 3a MX Pe3ynbTaThl; —
OCO3HAHHOEC, YBAKHTEIBHOE U J100pOKEnaTebHOE OTHOLIEHHE K JAPYTOMY YeJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHIO, KYJIbTYpE:

— OCO3HAHHE BAKHOCTH (JOPMHPOBAHHS IKOIOTHUYECKOI Ky JIbTYPbl HA OCHOBE NPH3HAHKUA LIEHHOCTH
KH3HH BO BCEX €€ NPOABICHUIX M HEOOXOAMMOCTH OTBETCTBEHHOTO. OepeirmHOro oT- HOLLIEHHS K
OKpyIKalollen cpeje:

— YMCHHE CIyLIaTh U CIIbILATE IPYTOE MHEHHE, BECTH JIHCKYCCHIO, YMEHHE ornepupoBarth (hakTamu
KaK JUIA 10Ka3aTenbeTBa, Tak | JUIS ONPOBEPIKEHHUS CYIIECTBYIOMIEr0 MHCHHUS,

B nessix paumonansoro uenonssosanus yueoHoro BPCMCHH HA W3yueHHUE MIPE/JIMETA U B
COOTBETCTBHH C MCTOAMYECKMMH peKOMeHAauuamMu k yueouuky C.I'. MamonTtosa, B.B. 3axaposa,
W.b. Aradonosoii, H.W. Conuna «Bronorus. O6mme 3aKOHOMEPHOCTHY MPOU3BeIeHO n00aBneHne
PE3ePBHBIX YaCOB HA H3YYEHHE TeM:

” XHMH'—!C‘CKEI.}[ OpraHusanms KJIeTKH | vac

- BsaumooTHomenus oprasnsma u cpeapi 1 vac

Crpykrypa kypca, 9 knace

Ne | Hazsanme rem Kon-so Kon-so
| YPOKOB no YPOKOB 10
S o - - - - o ___l__l_pl) rpamme niany
I. | Bsemenwwe - I 1
2 CTpyKTypHas OpraHu3amms KHBbIX OPraHH3MOB 11 11+1
JLP. Nel. «M3yuenne kiaerok Gakrepuii, pactenuii  sKHBOTHBIX Ha
FOTOBBIX MHKpONpenaparaxy e - ]
3 Pasmuosxkenne u unan BHAYAILHOC PA3BUTHE OPraHU3MOB - 5 I
4 | HacaeacTBeHHOCTD M H3MEHUYMBOCTD OPraHn3MOB 20 13
' JLP. No 2. «Pelnenne reHeTHueckux 3a1a4 1 COCTaB/ICHHE
POZIOCIOBHOM»
JLP. Ne3. «Iloctpoenue BapuaunonHoii KPHBOM» - _L




) Passutie )KnBOH npupo/as 20 20
' JlaGop. paGorTsr:
Nod «M3yuenne npucnocob61eHHOCTH OPraHA3MOB K CpeJie
obuTanus»
NoS «M3yuenne kpurepuen Buga» 20 21+1 -
5 B3anMooTHOLIEHHS OpPraHu3Ma 1 cpeibl 10 5+6
JLP. Ne 6. «CocTapiienue cXeM nepeiadu BELIECTB H IHEPrUN»
JL.P. Ne 7 «Onucanne 5K0CHCTEMBI CBOEH MECTHOCTH, BbISIBJICHHE
THUIOB B3aHMOIEHCTBHS pa3sHbIX BUIOB B IAHHOH IKOCHCTEMEY
6 IloBTOpenue 6 4
Beero ypokos 66u.
13 HUX nabopatopHbix pabot 7
KOHTPOJIbHLIX paboT . 2
Ne Haumenosanue pasieos u em Beero
n/m 4acos
Beenenne, 1
1 | Beeaenne. MuoroobGpasue xuBoro Mmupa. OCHOBHBIE CBOMCTBA JKHBBIX 1
OpraHM3MOB.
Tema 1. CrpykTypHasi opranusamns sKuBbIX 0PraHniMoB, 12
2 | Heopranuueckue BellecTBa, BXOAAIME B COCTAB KJIETKH. 1
3 -4 | Opranuyeckue BelecTBa, BXOMIIHE B COCTAB KJIETKH. 1
S5 | Ilnactuyeckuii oOmen. buocunres Geskos. 1
6 DHepreTHUCCKuii OOMeH. 1
7 OOMeH BellecTB U MpeBpallieHne SHEPIrum. 1
8 [IpokapHoTHueckas KieTka. 1
9 Jykapuotnueckas kierka. Lluronnasma. JTabopamopnas pabomaNel « Hzyuenue 1
CMPOCHUSE PACMUMENLHOU U HCUCOMHOU KAEMKU NOO MUKPOCKOROM ),
«Duzuonoeuveckue c60UCMEa K1eMOYHIX MEMOPAH ».
10 | Dykapuoruyeckas kierka. Sipo. 1
11 | Jlenenue KiieTku 1
12 | Knerounas Teopusi CTpOEHHS OPraHu3MOB, 1
13 | Koumponenas paboma « Cmpykmypnas opeanuzayus #Cusblx opeanuimoes». 1
Tema 2. Pasmuokenne H MHANBIIYAILHOE PAIBHTHE OPIAHNIMOB. 5 4acoB 5
14 | becnosnoe pasMHOKeHHE OPraHM3MOB. 1
15 | [lonoBoe pazMHOIKEHHE OpraHu3MoB. Pa3BuTHE M10JOBBIX KJIETOK. 1
16 | DMOpHOHANBLHBII NEPHOA Pa3BHTHS OPraHH3MA. 1
17 | TlocTamOpuoHaibHBIi MEPHO/L PA3BUTHS OPraHn3Ma. 1




18 | O6mme 3akoHoMepHOCTH pasBHTHS. BHOreHeTHYECKHIT 3aKOH. 1
Tewma 3. HaciieacrBeHHOCTL 1 H3MEHUHBOCTS opranmivos. 13 wacos 13
19 | I'eneTnka Kak HayKa, METO/IbI €€ H3yUeHHUS. 1
20 | MonoruGpuHoe ckpenupanme. 1
21 | JluruOpuanoe ckpemmBanme. 1
22 | PelieHne reHeTHYECKHX 3a/1a4 HA TeM y «/lurubpuanoe ckpermBanne». 1
Jlabopamopnas paboma Ne 2 « Cocmasnenue POOOCIOGHBIX ».
23 | Msyuenue HaceI0BAHMS IPUIHAKOB Y qesioBeKa. _ 1
24 | I'enernka nona. Hacieosanne npu3Hakos, CUEMICHHBIX ¢ TOTOM. 1
25 | B3aumozeiicTBHe reHos. 1
26 | Hacieactsennasi (reHOTHITHYECKAS ) H3MEHYHBOCTS, 1
27 | DeHoTHNMYECKAs H3MEHUMBOCTD. JI. p.No3 «llocmpoenue eapuayuonnoil kpu6oiiy. 1
28 | Ilpeamer u 3a/1aum cenekimm. JI. pNed «Hzyuenue henomunoe mecmmpix 1
copmoe pacmen UL,
29 | Metoml celleKUnH PACTEH I i KHBOTHDIX. 1
30 | Cenekius MUKPOOTaHH3MOB 1
31 | 3avem na memy « Pazmnoscenue u UHOUBUOYATLHOE PAZCUMUE OPLAHUIMOG. 1
Hacreocmeennocme u uzmenuusocms opeanuzmoe».
Tema 4. Ypomonns skuBoro mupa na 3emue. 20 yacon 20
32 | Pasutue GHONOIMHM B 101aPBHHOBCKHIL nepnon. CTaHOBJIEHHE CHCTEMATHKH. 1
33 | DOsomounonnas reopus JK.b.Jlamapka. 1
34 | Hayusble 1 COUMAIBHO-IKOHOMHYECKHE [PEIOCHUIKH BO3HUKHOBEHHS TEOPHU 1
Y./lapBuna. '
35 | Vuenne Y.JlapBuna 06 HCKYCCTBEHHOM orbope. 1
36 | Yuenne Y./lappuna 06 ecrectsentom orope. 1
37 | Mukpossomouns. Bus, ero kpurepun u crpykrypa. Jlabopamopuas paboma Ne5 1
«Hzyuenue kpumepuee 6uda.
38 | DieMeHTapHbie YBOTOUHOHHbIE (hakTopebr. 1
39 | ®opwmei ectecTBeHHOrO 0TGOPA. |
40 | ['naBHbIe HaNPaBIEHUS YBOIIOLHH. 1
41 | Tursl 9BOMIOUHOHHBIX H3MEHEHHIT. 1
42 | Ilpucnocobutenbrbie 0COGEHHOCTH CTPOCHUS H MOBEACHMS KHBOTHDIX. 1
43 | 3abora o noromerse. 1
44 | Qusnonornyeckue axantaunu. JI pNo6 « Hayuenue npucnocodaennocmu 1
| OPSAHUIMOG K ('f)(?(:}t' obumanus »,
45 I Makpossosouns. buosornueckue nociaeacTsus aanTamumii. 1
|
46 | Obobwaiowguit ypox no meme « Deonroyuonnoe yyenue . 1
47 | CospemenHbie npeicTanieHus O BO3HMKHOBCHHHU JKM3HH H €€ PA3BUTHH B Ipax 1




JIPEBHEN JKU3HH.

48 | JKusue B naneosoiickyio apy. 1
49 | XKusns B Me3030iicky1o Ipy. 1
i, . S S e e e
50 | Kusub s kaiino 30HCKYIO Jpy. 1 N
51 | 3avem na mcm* «0. OYUR HCUBO0 Mupa Ha 3emaen. 1
Tema 5. Bsanmoornomennst opranusma n cpepr. OCHOBBI YKOIOIHN, 11
2 CT]‘)}h pa UHOL(I}LPbI B.M. ]kp_ad lL!\}{H - _ - 1
53 | Kpyrosopot Beuiects B npupose. 1
54 | CooGuiecTsa KHBBIX O oprauu3mMoB. Mctopus ux popMupoBaHusi. 1
55 | ABuotnyeckue (pdeopbl Cpebl. 1
56 | MutencusHoCT BosseficTBis akTopoB cpebl. _ 1
57 | Muoroobpasue u cTpykrypa 6uonenoszos. JI. p.Ne7 «Cocmaenenue yenu 1
nUMan s ».
58 | buornueckue {l]LlI\IOpr cpetbi. B3anmooTHomeHus MEK/1ly OpraHu3MaMH, 1
59 Hpnpn THBIE PECYPChI H UX HCNOIb30BaHKe. IcKyccTBeHHBIE GHOLICHO3BI, 1
i 60 | [locnencTBus X03siiCTBEHHOI JCSTEALHOCTH YeI0BEKa JUTS OKpyKaloilei cpeabl. | 1
61 OXpaHa npupoJibl H OCHOBBI PALMOHATBLHOTO [TPUPOAONONB30BAHMS. 1
62 | Iosr OpeHKe MaTephana 1o Teme «B3auMOOTHOLICHHS OpraHusma M cpejibi»
e T — e — = —
" Tema 6. I!(}BTopclmc 4
63 | CraHoBiieHHe COBPEMEHHOI TEOPHH IBOMIOLHH. 1
| 64 (Dcll\ltlpbz H pu 3y IbTATBI IBOIIOLHH. 1
r_ 65 | Kiterka — cTpykTypHas n (yHKUHOHAIbHAN €AHHHLA KHBOTO. - 1
66 | 3akoHOMEPHOCTH H3MCHYHBOCTH M HACICACTBEHHOCTH. - 1
| Hroro - 66




