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MHNOACHUTEJIBHASA 3AIINCKA

Hopmamusno-npasosas 6aza

Pabouas nmporpamma o 6monoruu , it 6 Kirlacca COCTaBlieHa Ha OCHOBE:
1. ®denepansHOTO 3aK0HA Poccuiickoit ®enepamuu ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoit denepanuny;

2. denepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00IIEro 00pa30BaHusl, yTBEPKICHHOTO MPUKa30M MHUHOOpHAYKH

P® ot 17.12.2010 Ne 1897 (c mocienyromuMu U3MEHEHUSIMH );
3. OcHoBHol oOpa3zoBarenpHas nporpamma '6OY COILl n. MacneHHUKOBO

4, VYyebnoro miana 'bOY COI . MacnennukoBo Ha 2020-2021 yueOHBIi roa

3agaum o0y4veHus:
1.®opmMupoBaHre LETOCTHONW HAYYHOW KapTUHBI MUPA;
2.IlornManne BO3pacTaloNIeil PO €CTECTBEHHBIX HAyK M HAYYHBIX HCCIIETOBAaHUI B COBPEMEHHOM MUDE;

3.0BJ'Ia,I[eHI/Ie HAY4YHBIM IIOAXO0J0M K PCIICHUIO Pa3JIMYHbIX 3a1a4,



4.0OBnagerne yMeHUAMHU (HOPMYITHUPOBATH TUTIOTE3bI, KOHCTPYHPOBATh, IPOBOINUTE SKCIIEPUMEHTEHI, OIICHUBATDH MOTyYeHHBIE PE3yIbTATHI.

YMK

Y4ebHO-MeToInUIecKOe obecieueHre yaeOHOro mpoiecca npeaycMarpuBaeT uemnoib3oBanne YMK (yueOHO-MeTOIUUIECKUX KOMIUIEKTOB) IO
Ouostornu ¢ 5 o 9 kiacc.

1.
2.

3.

CuBornazos B. 1., [TnemrakoB A. A. buosnorus. Beenenne B 6uosoruto. 5 kiacc: yueonuk. — M.: JIpoda, 2019r.- 159c.
CusornazoB B.U. buomnorus. XXuBoii opranusm. 6 kiacc: yaeonuk. — M.: JIpoda, 2019 r. — 175c.

Cusornasos B. 1., Canun M. P., Kamenckuii A.A. buonorus. MHoroo6pasue >KuBbIX OpraHu3MoB. / kiacc: yueOHuk. — M.: JIpoda, 2019
r. - 255¢.

CusornazoB B. U., Cariua M. P., Kamernckuii A.A. buonorus. Yenosek. 8 kiacc: yueonuk. — M.: JIpoda, 2019 r. — 303c.

3axapoB B. b., CuBornazos B. ., MamonTtoB C. I'., Aradonosa U. b. buonorus. O6mue 3akonomeproctu. 9 kiacc. — M.: JIpoda, 2019 r.
—303c.

PACIIPEJIEJIEHVE YUEBHOI HATPY3KU,
N3MEHEHN S, BHECEHHBIE B IIPOTPAMMY

6 kJaace

Ha3zBanue temsl KomuectBo | KomnuectBo | Konngectso
9JacoB B nabopaTopH | MPaKTUYECKU
paboueit BIX paboT X pabor

nporpamme

Tema 1. CTpoeHue u CBOMCTBA JKUBBIX 12 3 1

OpPTraHNu3MOB

Tema 2. )KusHenesaTeapHOCTh OPraHu3MOB 20 5 1

Tewma 3. Opranusm u cpena 2

PesepBHOE Bpems

HToro 34 8 2

OcHoBHO (hopMOii opranuzany 00pa3oBaTeNIbHOTO MPoLecca MPH pealn3anny pabodeil mporpaMMBI SBIISETCS YPOK.



®opMbl y4eOHOIi 1eATeTbHOCTH YYALIMXCsl — MHAUBUAYaIbHas, TPYyIIoBas, (ppoHTanbHas.
Hcnone3yroTes Clenyromye THIIbI YPOKOB: KOMOMHUPOBAHHBIN YPOK, YPOK 3aKpEIUICHUS H3yUYEHHOTO MaTepHala, YPOK-IEKIHs, YPOK — IPAaKTHKYM, YPOK-
CeMUHap.

OcHoBHOH (POPMOI HTOTOBOI0 KOHTPOJIS SIBJISIETCA TECTUPOBAHUE.

Ipeodaanaomumu GopMaMu TEKYIIEro KOHTPOJISI 3HAHWI, YMCHHH, HABBIKOB B 5-9 -X Kilaccax BBICTYIAIOT MMCHMEHHBINA OMPOC (TECThI C MCIOIb30BAaHUEM
muddepeHIMPOBaHHbBIX 3aIaHKi) M YCTHBIN (MHIMBHIyaIbHASI U ppOHTANIBHAS Oecena).

PE3YJIBTATBI OCBOEHUSA KYPCA
IIpeameTHbIe pe3yabTaThl 00yUeHUsI

Yuawuecs oonorcnol 3namo:

— OpraHbl U CUCTEMBI, COCTABJIAIOIIUE OPIraHU3MbI PACTCHUA U ) KUBOTHOI'O.

— OCHOBHBIC OPTraHOUABI KJICTKHU, TKAaHNU paCTeHI/Iﬁ 1 J)KUBOTHBIX, OPTraHbl 1 CUCTEMBI OPraHOB paCTGHHfI U JKUBOTHBIX,

— CTpoeHue yacTell mobera, OCHOBHBIX OPraHOB CHCTEM OPTaHOB HUBOTHBIX, YKA3bIBATh UX 3HAYCHHUE.
— CTPYKTYpY HNPUPOIHOTO COOOIIECTBA.

— CYTh NOHSTHI W TEPMUHOB «cpella OOUTaHUs», «(pakTopsl cpenpl», «PakTopbl HEIKUBOH MPUPOABI», «(HAKTOPBI KHUBOH MPUPOJIBD), IIHIIEBHIC 1IN,
«IUILEBBIE CETHY», «IIPUPOIAHOE COOOIIECTBOY», «IKOCHCTEMAY; KIETKA», «IAPO», «MeMOpaHa», «000J0UKay, «IIaCTHUAA», «OPTaHOHA», «XPOMOCOMay, «TKaHbY,
«OpraH», «KOPEHb», «CTEOEIb», «IHCT», «IIOYKa», IBETOK», IUIOI», «CEM», «CHCTEeMa OPTraHOBY, «IHIIEBAPUTEIbHAS CHCTEMA», «KPOBEHOCHAS CHCTEMay,
«ObIXaTeNIbHAsl CHUCTEMay», «BBLICIHMTENbHAS CHCTEMay», «ONOPHO-IBUTaTeNbHAas CHUCTEMay», «HEPBHAs CHUCTEMa», «IHIOKPHUHHAS CHUCTEMA», «Pa3MHOKEHHEY;
«TIOYBEHHOE MNHTAHUE», «BO3IAYIIHOE MUTAHHE», «XJIOPOIUIACT», «(OTOCHUHTE3», IIUTAHUEY», «IBIXAaHHE», «TPAHCIIOPT BEIIECTBY», «BBIICICHUEY», «IHCTOINAN»,
«0OMEH BEHIECTB», «XOJOJHOKPOBHBIC *XHBOTHBIE», «TCIIOKPOBHBIE >KHBOTHBIE», «OMOPHAs CHCTEMA), «CKEJIET», «IBWKECHHE», «Pa3Apa)kKHMMOCTh», «HEpPBHAs
CHCTEMA)», «OHJIOKPHHHASI CHCTEMa», «PEQIEKC», «Pa3MHOXKEHHE», «IO0JO0BOE pPAa3MHOXKEHHE», «Oecrosioe pa3sMHOKCHHE», «IIOYKOBAHHE», «repMadpoIuTy,
«OIUIOIOTBOPEHHEY, OTIBUIEHUEY, «POCT», «PA3BUTHUEY, IPSIMOE PA3BUTHEY, «HETPSIMOE PAa3BUTHUEY,

— XapaKTep B3aUMOCBS3€H MeX Iy >KUBBIMH OpTaHU3MaMH B PUPOJTHOM COOOIIIECTBE;



— 4TO JIC)KUT B OCHOBC CTPOCHHS BCEX KUBBIX OPraHU3MOB;

Yuawueca oonocnvl ymemo:

— HMCCJICA0BATh CTPOCHHUE OCHOBHBIX OPraHOB PACTCHUA,

— HUCCJICA0BATb CTPOCHUC yacTel mobera Ha HaTypaJbHBIX O6’I)€KTaX, OIMpeACIATL UX Ha TaGJ’II/IHaX;

— Ha0JIr01aTh 3a OMOJIOTHYECKUMH MTPOIIECCAMHU, ONMCHIBATH UX, JCJIaTh BBIBOJIHI;

— 000CHOBBIBaTh BaXKHOCTh B3aMMOCBSI3U BCEX OpraHoB U CUCTEM OpPTaHOB IJIA obecrieueHust LEJIOCTHOCTHU OpraHu3Ma.

— 000CHOBBIBATh B3aUMOCBSI3b IPOIIECCOB JKU3HEAEATEIFHOCTH MEX Ty COOOI;

— O0OBIACHATH CYIIHOCTH OCHOBHBIX IIPOLICCCOB JXU3HCACATCIBHOCTU OPraHU3MOB,

— OIPCACIIAThL U IOKA3bIBATh HA TaGJII/IL[e OpraHbl 1 CUCTEMBI, COCTABJIAIONIUEC OPTaHU3MbI paCTeHI/Iﬁ " )KUBOTHBIX;
— co0JII01aTh MpaBHUIia TIOBEACHNUS B KAOUHETE OMOJIOTHH.

— CPaBHUBATH MPOIIECCHI KUZHEACATETHHOCTH PA3IHMYHBIX OPTaHHU3MOB,;

— yCTaHaBIHMBATh B3AaUMOCBSI3b MEXKIY CTPOCHUEM T00era 1 ero QyHKIUSIMH,

— YCTaHABIMBATh OCHOBHBIC YEPThI PA3IIUYUHUS B CTPOCHUU PACTUTEILHON U KUBOTHOM KIICTOK;

— q)HKCHpOBaTB CBOH Ha6J'IIO,I[eHI/I$I B BU/IC PUCYHKOB, CXCM, Ta6J'II/II_[;

MeTaHpel]MeTHl)Ie PE3yabTaThI oﬁyqe}mﬂ

anmuec;z OO0NHCHBL ymemb:

— JAaBaTb OIPCACIICHUA,



— OPraHU30BBIBATH CBOIO YUEOHYIO JIESTENEHOCTD,

— OCYILIECTBJIATH MMOUCK JIOMOIHUTEIBHON HH(POPMAIIMU HAa OYMa)KHBIX M DJICKTPOHHBIX HOCUTEIISIX;
— OIICHUBATh CBOM OTBET, CBOIO PaboTy, a TaKkkKe padoTy OJHOKIACCHUKOB.

— IUJIAHUPOBATH CBOIO JICATEIBHOCTD MO/l PYKOBOACTBOM YUHTEIs (POAUTEICH);

— paboTaTh ¢ OHOJIOTUYECKUMU 00bEKTaMHU.

— paboTaTh C JONOIHUTEIHLHBIMUA HCTOYHIUKAMU HH(POPMAIIUH;

— paboTaTh ¢ TeKCTOM naparpacda u ero KOMIOHEHTaMH;

— COCTaBJIATH BOIIPOCHI K TEKCTY, p8.36I/IBaTL €ro Ha OTACIBbHBIC CMBICIIOBBIC YaCTH, ACJIaTh NIOA3arOJIOBKH,

— COCTaBJIATH IUIaH OTBETA,
— COCTaBJIAITH IJIaH Pa0OTHI;
— y3HaBaTh H3y4aeMble OOBEKTHI Ha TAOJIMIAX;

— y4acTBOBAaTh B IPYIIOBOil padoTe (Maas rpyra, Kiacc);

JIMYHOCTHBIE pPe3yabTaThbl 00yUeHUs!

— OCO3HAaHHUEC 3HAYCHHA CCMbH B )KM3HU YCIIOBCKA,

— OCO3HAaHUEC CHHOCTHU 310POBOTO U 0e30ImacHoro 06pa3a JKU3HU,

— Pa3BUTUEC HABBIKOB 06yqu1/1;[;

— YBAXUTCIIbHOC OTHOUICHUE K CTApIINM MU MJIAJIUIUM TOBapHUIllaM

— q)OpMHpOBaHI/Ie n }_IO6pO)KeJ'IaTeJ'H>HLIC OTHOLICHUSA K MHCHUIO JAPYTroro 4CJIOBCKaA,

— (opmupoBaHre KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMH, YIUTEIISIMH, IIOCTOPOHHUMH JIFOJIbMHU B TIPOIIECCE
y4eOHOM, 00IIIeCTBEHHOW U APYro JACSITEIbHOCTH,;

— (popMmupoBaHrE OTBETCTBEHHOT'O OTHOIIEHHUS K O0yUEHHIO;



— (popMmupoBaHrE TO3HABATEIHHBIX HHTEPECOB I MOTHBOB, HAIIPABIICHHBIX HAa N3YYEHUE MPOTPAMM;

— CI)OPMI/IpOBaHI/IC COIIMAJIBHBIX HOPM M HaBBIKOB IIOBE€JICHHUA B KIacce, MIKOJIC, JoMa U Jp.,

COAEPKAHUE KYPCA
6 kJiacc
Paznen 1. CtpoeHue u CBOWCTBA )KUBBIX Oprann3mMoB (12 )
Tema 1.1. OCHOBHBIE CBOWCTBA )KUBBIX OpraHu3mMoB (1 4)
MHoroo0pasue XHUBBIX OpraHn3MoB. OCHOBHBIE CBOWCTBA JKMUBBIX OPraHW3MOB. CTPYKTYPHPOBaHHOCTbH, IEIOCTHOCTb, OOMEH BEIECTB M SHEPrHH, NUTAHHE,
JbIXaHUE, BBIACICHHE, POCT M PAa3BUTHE, PA3APaKUMOCTh, IBIKCHUE, PA3MHOKCHHUE, TIPHUCIIOCOOICHHOCTD, HACICICTBEHHOCTh U M3MEHYMBOCTh, UX TPOSBICHHUE Y
pacTeHHid, )KUBOTHBIX, TPHOOB 1 OaKTepHii.
Dkckypeusi: OCeHHHE SIBICHUS B )KU3HU PACTEHUH M )KUBOTHBIX.

Tema 1.2. XumMuueckuii coctaB KJIeToK (2 1)

CoaepmaHHe XUMHUUYCCKHX 3JICMCHTOB B KIICTKC. Boz[a, APYTru€ HCOPraHM4YC€CKUE BCHICCTBA, UX POJIb B KU3HCACATCIbHOCTU KIICTOK. OpI‘aHI/I'-IeCKI/Ie
BCII[ECTBA. 6CJ'IKI/I, JKHPBI, YIIJIEBOABI, HYKJICMHOBBIC KUCJIIOTBI, X POJIb B KJICTKE.

Tema 1.3. CtpoeHHe pacTUTEIBHON U )KMBOTHOM KileTOK. Knetka — »wuBas cuctema (3 1)

Kietka — ocHoOBa CTPOCHUA U )KUBHCACATCIIBHOCTH OPraHnu3MOB. Be31)smepHHe " AACPHBIC KIICTKU. I/ICTOpI/ISI HU3YUCHUA KIICTKU. MCTO)IBI N3YUYCHHA KIICTKU.
CTpOGHI/Ie N KU3HCACATCIBHOCTD KIICTKHA. BaKTCpI/IaJ'ILHaSI kieTka. JKuBoTHas kiieTka. PacturenbHas KieTka. FpI/I6Ha$I KJICTKa.

JlabopaTopHbie u mpakTHdeckue padoTel M3roTorieHme
MHKpOIIpeniapaTa KOXHUIIbl YEIIyH JIyKa.

Tema 1.4. Tkanu pacTeHuii u KUBOTHBIX (1 4)

Ilonsatue «rkadb». KileTodHble 37€MEHTHI U MEXKKICTOYHOS BCIICCTBO. Tunel TKaHEH paCTeHHfI, nux MHOFOO6paSI/I€, 3HAa4YCHUC, 0COOEHHOCTH CTPOCHUA. Tumsr
TKaHEH JKUBOTHEIX OpPraHu3sMoB, UX CTPOCHUC U (bYHK]_[I/II/I.



Tema 1.5. Oprans! ¥ cHCTEMBI OpraHoB (4 9)

[Nonsitue «opran». OpraHbl LBETKOBOTO pacTeHHs. BHelIHee cTpoeHWe W 3HaueHHe KopHs. KopHeBbie cuctembl. Bupoumsmenenuss kopHeil. CTpocHHe U
3HaueHne nmobera. [louka — 3agarounsnii mober. Ctebens kak oceBoi opran noodera. [lepeasmkenue Bemects 1o credumro. Jluct. Crpoenne u ¢pyakmum. [IpocTtsie n
CIIOJKHBIC JHCThs. [[BETOK, ero 3HaYeHHe W CTpoeHHE (OKOJONBETHHK, ThIYMHKH, mecTuku). CorBetus. [1noapl, ux 3HaueHue W pasHooOpasue. CTpoeHHE CEeMSH
OJTHOJIONIBHOTO W JIBYJOJBHOTO pacTeHuid. CrucremMbl opraHoB. OCHOBHBIE CHCTEMbI OPTaHOB KHBOTHOTO OpPraHW3Ma: MUIIEBAPUTENbHAS, OTIOPHO-JBUTATENbHAS,
HEpBHAsl, YHIOKPUHHAS, PA3MHOXKCHUSI.

JlabopaTopHbIe 1 MpakTHIeCKHe padOTHI

N3yueHue BHEUIHETO CTPOEHUS ITOKPBITOCEMEHHBIX pacTeHuil. 3yuenue
CTPOEHUS CEMSIH OJHOOJIBHBIX U JBYIOJIbHBIX PACTCHUH.

Tema 1.6. PacTeHus 1 )KMBOTHBIC KaK 1IEIOCTHbIC opranu3mbl (1 u)
B3anMOCBsI3b KJIETOK, TKaHEH U OPraHoOB B OpraHn3Max. JKuBbie OpraHu3Mbl U OKpY’Karowias cpeja.

Pasnen 2. )KusnenesrenbHocTh opranu3mos (20 u)

Tema 2.1. Iutanue u nuieBapenue (2 1)

CymHocTh MOHSTHSL «muTaHue». OCOOCHHOCTH MHTAHUS PACTHUTENBHOrO opraHu3ma. llouBeHHoe nwuTaHue. BosnymiHoe mnutanue (PpOTOCHHTE3).
OCOOCHHOCTH TUTAHUS KUBOTHBIX. TPaBOSIHBIC YKUBOTHBIC, XUIIHUKU, TPYIOEbl; CAMOUOHTHI, mapa3uThl. [TuiieBapenue u ero 3HaueHue. OCOOCHHOCTH CTPOSHUS
MHUIIEBAPUTEIBHBIX CUCTEM )KUBOTHBIX. [TnmeBapuTenbHbie pepMEHTH U X 3HAYCHUE.

HemMoHcTpanus

I[eﬁCTBﬂe JKCIIYJAOYHOTO COKa Ha OeoK. I[eflCTBHG CJIIOHBI Ha Kpaxmal. OHBITBI, JOKa3bIBAKOIIUEC 06pa3OBaHI/Ie KpaxmMmajla Ha CBCTY, MOTJIOLICHHC
YTUICKUCIIOTO ra3a JUCTbhsIMU, POJIL CBE€TAa U BOABI B )KU3HU paCTeHI/If/'I.

Tema 2.2. lpixanue (2 u)

3HaueHne npIxanus. Poibs KHCIIOpoJa B MPOIECCE PACIICIUICHHUS] OPTaHMYECKUX BEIIECTB M OCBOOOXKIEHUS dHepruil. Jpixanue pactenuit. Poib ycThuil u
YEUEBUYEK B JbIXaHUU pacTeHU. JIpIxaHue >KMBOTHBIX. OpraHbl AbIXaHUs >KUBOTHBIX OPTraHU3MOB.

HemMoHcTpanus

OHBITBI, WJIIIOCTPUPYIOIIME AbIXaHUE IIPOPACTAIOIIMX CEMSIH, JbIXaHUEC KOpHeﬁ; 06Hapy>1<eH1/Ie YTJIEKHCJIOTO I'a3a B BBIABIXa€MOM BO3AYXCE.



Tema 2.3. TlepenBrmkeHune BEIMIECTB B opranusme (2 9)

[lepeHoc BemiecTB B opraHusme, ero 3HaueHue. [lepenBukeHue BeulecTB B pacTeHHMH. OCOOCHHOCTH CTPOEHHS OPraHOB PAaCTeHHH, 00eCIeUHBAIOIINX
npoiiecc nepenoca BeniectB. OcoOOEHHOCTH TIEpeHOCca BEIIECTB B OpraHu3Max KHUBOTHBIX. KpoBeHOCHas cuctema, e€ crpoenne U pyHkiuu. ['emonumda. Kposs u e€
COCTaBHBIE YacTH (I1a3Ma, KIICTKU KPOBH).

JlemoHcTpanus

OnbIT, WILTIOCTPUPYIOLIHNA MyTH MEPEABIKEHUS OPraHUYeCKUX BEIIECTB MO cTedo pacTeHus. Mukponpenaparsl « CTpoeHHE KIETOK KPOBHU JIATYIIKH» U
«CTpoeHHE KIETOK KPOBH YEJIOBEKaY.

JlabopatopHsie 1 pakTHYECKHE PabOTHI

[lepenBuxenre BOAbI U MUHEPATIBHBIX BEILECTB IO CTEOIIIO.

OKCKypcusi: 3UMHHUE SIBJIICHHUS B )KU3HU PACTEHUHN U )KUBOTHBIX.

Tema 2.4. Boiesnenne. OOMeH BeIIecTB ¥ dHEPruu (3 1)

Ponpb BelIEnEHUS B IIpoLiecCe KUZHEAEATEIbHOCTH OPraHu3MoB. [IpOAyKTHl BbIICIICHNS y PACTEHUN U KUBOTHBIX. Bhinenenue y pacteHuil. Beinenenue y
XKHUBOTHBIX. OCHOBHBIE BBIJICIUTEIHHBIC CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB M SHEPTUH.

Tema 2.5. Onopusie cuctembl (1 1)

3HaueHNE OTIOPHBIX CHCTEM B )KU3HHU OpraHu3MoB. ONOpHBIE CUCTEMBI pacTeHUH. OMOPHBIE CHCTEMBI JKHUBOTHBIX.
JemoHcTpaius

CkerneTsl MIIeKOIMTAOMUX. Pacmnbl koctei. PakoBrHBI MOJUTIOCKOB. KOJIeKmy HaceKOMBIX.

Tema 2.6. JIBmxenue (24)

JIBrmkeHHe KaK BakKHEHIIast 0COOEHHOCTh )KMBOTHBIX OPraHM3MOB. 3HAUEHHUE JIBUTATEIbHOM aKTUBHOCTH. MeXaHU3Mbl, 00€CIICUNBAOIINE JABHIKEHUE YKUBBIX
OpraHu3MOB.

JlaGopaTopHbIe 1 MPpaKTUYECKHUE PaOOThHI

I/I3yquHe CTPOCHUA U NCPCABUIKCHUA OAHOKIICTOUYHBIX )KUBOTHBIX.



Tema 2.7. Perymsiust mpoueccoB KU3HEASATENbHOCTH (2 9)

KuzHenesTensHOCTh OpraHu3Ma U €€ CBA3b C OKpYXarollel cpenoil. Perymsmus npoueccoB KU3HENEATENPHOCTH OpraHu3MoB. Pasnpaxumocts. HepBHas
crcremMa, 0cOOEHHOCTH CTpoeHHs. Peduieke, MHCTHHKT.

Tema 2.8. Pazmuoxenue (3 u)

buonornyeckoe 3HaueHwe pa3MHOXKEeHUS. Buasl pasmHoxkeHus. becrionoe pa3MHOXEHHME >KHUBOTHBIX. becrnosioe pa3MHOXKEHHE pacTeHUH.

pasMHOKeHHE OpraHu3MoB. (OCOOCHHOCTH TMOJOBOTO Pa3MHOXEHHS JKUBOTHBIX. Opranbl pasmHokeHHs. [lomoBbie kieTku. OIUIOZOTBOpEHHE. B
pa3MHoxeHue pactenuii. OnbuieHue. J{BoiiHoe omnogorBopenue. OOpa3oBaHUE TIOIOB U CEMSH. TMAHUE
Crioco0sI pa3sMHOXKEeHHS pacTeHuil. PasHooOpasme u CTpOeHHe COLBETHH. (hakTopo
B
JlabopatopHble H IPAKTHUECKUE PAOOTHI HEXKUBOU
MIPUPOTBI
BereratuBHOE pa3MHOKEHHE KOMHATHBIX PACTCHHA. (Temmep
aTyphl,
Tewma 2.9. Poct u pa3suthe (2 9) BIIAYKHOC
TH,

Poct u pasButHe pactenuil. MHnuBuayanbHoe paszButue. PacnpocTpanenue mionoB U ceMsH. COCTOSHHE IOKOS, €r0 3HAaYeHHe B YKU3HU CBETA)
pacteHmii. YcioBust mpopactaHus cemsH. [Iutanue u poct mpopocTkoB. OcoOEHHOCTH pa3BUTHS J>KUBOTHBIX OpraHWU3MOB. Pa3BuTHe 3apojplina. Ha

[TocTamOproHanbHOE pa3BUTHE KUBOTHBIX. [IpsiMoe U HelpsiMoe pa3BUTHE. >KUBbIE
Opranu3
JemMoHncTpanus MBL.
B3zaumoc
Crioco0sl pacnpocTpaHeHus IUI0I0B U ceMsH. [IpopacTanue cemsH. BSI3U
JKUBBIX
JlaGoparopHbie U TIpaKTHYECKHE PabOThI OopraHus
MOB.
W3ydeHre THIIOB pa3BUTHA HACEKOMBIX.
A
Tewma 2.10. Opranusm kak eaunoe memnoe (1 9) €MOHCTp
anus
B3aumocBs3p KIIETOK, TKaHEH W OpPraHoB B OpraHu3Me. PerymsTopHas aesTeNbHOCTh HEPBHOM W TyMopaibHOW cucrteM. OpraHusm
(YHKIMOHUPYET Kak enuHoe nenoe. Oprann3M — OHOJIOTHYECcKasi CUCTEMA. K
OJUIEKIN
Paznen 3. Opranusm u cpena (2 9) u,
WJUTFOCTP

Tema 3.1. Cpena obutanus. @axropsl cpeap! (1 4) UPYIOIIH



€ DKOJIOTHYECKIE B3aUMOCBSI3H KUBBIX OPTaHU3MOB. ITonoBoe
ITomoBoe



Tema 3.2. IIpupoxansie coodrecta (1 4)

[TpupogHoe coodmmecTBo. Dxocuctema. CTpyKTypa U CBsI3H B IpUpoHOE coolecTse. Llenu nuranus.
JemoHcTpanus

Mozenu 3KOIOTHIECKUX CUCTEM, KOJUIEKIIUU, HIUTIOCTPUPYIOIINE MHUILEBbIE LIETIH U CETH.

Okckypeusi: BecenHue siBleHNs B )KU3HU PACTEHUH U )KUBOTHBIX.

TEMATUYECKOE IINTAHUPOBAHUE

Buogorus. ’Kusoii opranusm. 6 kiaacc (34 4, 1 4 B Heaeno)

No HanMeHoBaHue pasnena u tem Yacsl
n/n y4eOHOTro
BpEMCHU
1 Pa3zzen 1. CTpoeHue u CBOCTBA )KUBbBIX Oprann3mMos (12 u)
OcCHOBHBIE CBOICTBA 1
JKMBBIX OPraHU3MOB
XHUMHYECKHUH COCTAB KJIETOK 2
CopneprkaHne XMMUYECKHX JIEMEHTOB B KileTke. Bona, apyrue Heoprannaeckue
BCIIECTBA, UX POJIb B )KU3HCACATCIbHOCTU KIICTOK. OpTaHI/I‘-IeCKI/Ie BCIIECTBA: 6eJ'IKI/I, KHPBbI, YTII€BOABI, HYKJIICMHOBBIC KHUCJIOTEI, UX POJIb B
KJIETKE
2

CTpOCHI/Ie paCTI/ITeJ]bHOﬁ M JKMBOTHO# KieTok. KileTka — kuBasi cucreMa

Knerka— snemeHTapHas equHuLa )XUBOro. bespsaaepusle u sinepHsle kiaeTkd. CTpoeHue u QyHKIMH SApa, HUTOIIa3Mbl U €€ OpraHOMJIOB.
XpoMOCOMBI, UX 3HaUCHHE. [ OMOJIOrYHBIE XPOMOCOMBI. BUpychl— HekIieTouHas opma KU3HU.




Jlenenue KJIeTKU

I[GJ'ICHI/IC KIJICTKHW — OCHOBAa PpOCTa U Pa3MHOKCHHA OPraHn3MOB. OCHOBHBIC THUIIBI JIeJICHUS KJIETOK. MHUTO3. OCHOBHBIE 3TaIlbl MHTO34a.
CYIIIHOCTI) Meio3a, ero OHOJIOrNYECKOE 3HAUCHUE.

TkaHu pacTeHuil U )KUBOTHBIX

Txanb. KiieTouHbIC 2IEMEHTHI U MEKKIICTOYHOE BEIIECTBO. THUIIBI TKAHEH pacTeHUH, X MHOTOOOpa3ue, 3HaYCHHE, 0COOCHHOCTH
cTpoeHws. THIBI TKaHeH KUBOTHBIX OPTaHU3MOB, HX CTPOCHHUE U (PYHKITHH.

OpraHbl M cUCTEMbI OPraHOB
Opran. Oprassl IBETKOBOIO pacTeHus. BHelIHee cTpoeHNEe U 3HAYEHUE KOPHSL.

Bunp! kopreli. Kopraessie cucrembl. Bugonsmenenus: kopaeid. Mukpockonuieckoe cTpoeHue kopHsi. CTpoeHue 1 3HaueHue nobera.
ITouka— 3auatounslii moder. JINCTOBbIE U LIBETKOBBIE TOYKH.

Crebenb Kak oceBoii opran mobera. Bumonsmenenus noodera. [lepeasikenne Bemects 1o credito. Jluct. Ctpoenne u Gynknun. [Ipocteie
Y CJIOXKHBIC JIUCTBSL.

LIBeToK, ero 3HaYeHUE U CTPOCHHE (OKOJIOIBETHUK, THIYMHKH, TecTuku). Cornperust. [Lnoabl. 3HaueHne U pazHooOpasue. TUIbl CeMsH.
CrtpoeHune ceMsiH OHOAOJIBHOTO U JBYIOJIEHOTO PaCTEHUH.

PacTeHusi 1 ;KUBOTHbIE KaK HEJOCTHBIC OPraHU3MbI

Bzaumocss3p KJICTOK, TKaHEH U OpTraHOB B OpraHnU3Max. Kusnie OpraHU3MBbI U OKpYyXKaroliaga cpeaa.

Pa3znen 2. ’KusnenestensHocts opranu3mos (20 u)

Iutanue u nuieBapenue CyniHOCTh MOHATHA «TUTaHUEY». OCOOCHHOCTH MTUTAaHUS PACTUTEILHOTO opradm3Ma. [louBeHHOE THTaHME.
Boszaymnoe nuranue (potocuares). OcCOOCHHOCTH MUTAHUS KUBOTHBIX. TPaBOSITHBIC )KHBOTHBIC, XUITHUKH, TPYIIOSbI; CHMOMOHTHI,
Mapas3uThl.




JAbixanue

3Havenne npIxanus. Poib Krciaopoma B IpoIiecce pacieIICHIs OPTaHNIeCKUX BEIIECTB U OCBOOOKICHUS SHEPTUHU. THITHI ABIXaHUS.
Knerounoe apixanue. [lpixanue pacteHuil. Ponp ycThbUII M 4YedeBHYEK B Ipoliecce AbIXaHUS pacTeHuid. [IpixaHue >KUBOTHBIX.
Oprasbl ApIXaHUS )KHBOTHBIX OPTaHU3MOB.

IlepenBu:keHHEe BEIIECTB B OPraHn3Me

IlepeHoc BellecTB B OpraHu3Me, €ro 3Ha4eHHe.

[TepenBrkenne BemecTB B pacTeHUH. OCOOCHHOCTH CTPOCHUSI OPTaHOB PACTeHHUH, 00ECTIEYMBAIOIINX IIPOIIECC MEPEHOCa BELIECTB.
Oco0eHHOCTH MepeHOca BEIECTB B OPraHU3Max KHUBOTHBIX.

KposenocHas cucrema, e€ ctpoenne, pyHkuuu. I'emonumda, KpoBb 1 €€ cOCTaBHBIC YacTH (IJ1a3Ma, KIETKA KPOBH)

Brinenenue. O0MeH BellecTB M SHEPTUU
Pounp BEIIETIEHHS B TIpOIIECCE KU3HEACSTETHHOCTH OPraHN3MOB, TTPOAYKTHI BBIICIICHHUS Y PACTEHHIA U )KUBOTHBIX.
Brinenenne y pactenuii. Beigenenue y ;KuBOTHBIX. OCHOBHBIE BBIJICIUTEILHEIE

CUCTCMBI Y )KUBOTHBIX. OOMeH BCLICCTB U SHCPIrUuu.

OnopHbIe CHCTEMBbI
3HaueHNe OMOPHBIX CHCTEM B XKU3HU OPraHu3MoB. OMOpPHBIE CUCTEMbI PACTEHUH.

OHOpHBIe CHUCTEMBI ) KUBOTHBIX.

JBuskeHue

JIBI/I)KCHI/IC KaK BayKHeHIIass 0cOOEHHOCTh )KMBOTHBIX OpraHu3MoB. 3HaueHue )IBHFaTeHLHOﬁ AKTHUBHOCTH. MexaHI/I3MBI, OGCCHC‘II/IBaIOH_[I/Ie
JABUKCHUEC JKUBBIX OPraHU3MOB. ,ZIBI/IFaTeHLHBIe pCaKkmmmn paCTeHHﬁ.




PerJIHIIHﬂ MPOLECCOB KU3HEACATECIbHOCTH

JKusHenesTenbHOCTh OpraHu3Ma U €€ CBsI3b C OKpYKarollei cpeoil. Perymsanus nmpoueccoB KU3HEAEATENbHOCTH OPraHU3MOB.
Paznpaxkumocts. HepBHas cuctema, 0coOOCHHOCTH CTpocHHS. Pediekc, HHCTHHKT.

BHIIOKpI/IHHa}l cucrtema. E¢ POJIb B pEryisinuy NpOLECCOB JKUSHCACATCIILHOCTH.

JKenesbl BHyTpeHHEN cekpelnn. POCTOBBIE BEIIECTBA PACTCHUM.

Pa3MmHo:xeHue

buosorndeckoe 3HaueHHE pa3MHOKeHUS. Bumbl pazmHokeHus. becronoe pa3MHOXKEHUE KUBOTHBIX (JEJICHUE POCTEHUIIINX, TOYKOBAHUE
ruapsl). becrnonoe pasMHOXKEHHE paCTEHHIA.

ITomoBoe pazMHOkeHHE OpraHn3MoB. OCOOCHHOCTH MOJIOBOTO PA3MHOKCHHUS KUBOTHBIX.
Opraunsl pazmuoxenus. [Tonoseie kineTku. OMI0J0TBOPEHUE.

ITonoBoe pazmHoO)keHHE pacTeHUil. Pa3MHOXKeHHEe pacTeHui cemeHaMu. L[BeToK Kak opras mnojoBoro pa3MHoxeHusi. ColBeTusl.
Omnbuienue. J[BoiiHoe omtonorBoperne. OOpa3oBaHKe TUIOAO0B U CEMSIH.

Poct u pa3Burtue

Poct u pa3sutue pactenuil. UnnuBunyansHoe passutue. Pacnpocrpanenue mionoB u ceMsiH. COCTOSHUE TIOKOS, €ro 3HaUYCHNE B KU3HH
pacteHuid. Y cioBus npopactanus ceMsH. [lutanue u poct

IIPOPOCTKOB.

OcCo0eHHOCTH Pa3BUTHS JKUBOTHBIX OpraHM3MOB. Pa3BuTHe 3apo/piiia (Ha mpuMepe JaHieTHrka). [IocTamMOpruoHanbsHOe pa3BuTHE
JKUBOTHBIX. [IpsAMoe u HenpsiMoe pa3BUTHE.

Opra}msM KaK ¢IMHO€ 11€J710€

B3anMoCBs3b KIETOK, TKAHEH U OPTaHOB B OpraHu3Max.

Kusnie OpraHU3Mbl U

OKNOKANIITIAY CHheTAa




Paznen 3. Oprannsm u cpena (2 1)

Cpena odutanns. ®akTopsl cpeabl.

Bnusuue (paKTOpOB HEXKHUBOM IpUpPOAbL (TeMnepaTypa, BJIa’)KHOCTD, CBCT) Ha )XUBbBIC OPraHU3MBI. BzanmocBs3u KUBBIX OpraHu3MoB.

IIpupoanbie coodmecTBa

[IpupoaHOE COOOIIECTBO U IKOCUCTEMA.

CTpyKTypa IpUPOIHOTO COOOIIECTBRA.










