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HNudopmanuoHHas KapTa NporpaMmabl

Tun nporpammsl
aJanTUPOBAHHBIN

Oobpa3oBaTebHasi 00J1aCTh
€CTECTBO3HAHHE

HanpaBJ/jieHHOCTD 1eSITeJIbHOCTH
AKOJIOTO -OMOJIOrnYecKast
Cnoco0 ocBoennsi coep;kaHusi 00pa30BaHUA
UCCJIEI0BATENIbCKUH, PEIPOIyKTUBHBIN
YpoBeHb 0CBOEHHSI COIePKAHUSA 00PA30BAHUA
YTy OJIEHHBIN
YpoBeHb peanu3anuu NporpamMmbl
OCHOBHOE 00pa3oBaHue
dopMa peau3any NPOrPamMMbl
TpyIIoBas

IIpoaoIKNTENBbHOCT peaJu3aluu NPOrpaMmMbl
OJTHOTOJANYHAs

IHosicHUTEJIBbHAA 3AIIMCKA



Kypc «3Botonust opraHu4eckoro Mupay st yriryoJIeHHOTO U3y4eHUsl OUOJIOTHH
B 9 KJ1acce pacCcyuTaH Ha 35 4acoB.

B nporpamme Kypca paccMaTpuBaeTCsl MPOUCXOXKICHUE U DBOJIOLMS PACTECHUMN
1 KUBOTHBIX. CojiepKaHue NPOrpaMMbl Kypca MO3BOJSET HE TOJbKO PacCHIuPUTh
MIPEJCTABJICHUSI YUYalllUXCsl OO0 3BOJIIOIMUA OPTraHUYECKOro MHUpa, HO U YIUIyOUTh U
00001TMTh 3HaHUS MO mpeameTy. [Iporpamma Kypca BKJIHOUYaeT YUeOHBIM MaTepua
u3JlaraeMblii Ha 0oJiee BBICOKOM YpPOBHE OOY4YEHHSI M TPEACTABJICHHBIA C Y4E€TOM
CHUCTEMBl CTPYKTYpPHBIX YpPOBHEW oOpranusanuu >ku3Hd. I[loMumo BOIpPOCOB
KacarolIMXCsl OCHOB HAayK, B COJIEpKaHUE Kypca BKIIOYEH TaKXe psij CBEACHUMN
3aHUMATEJIBHOTO U MPAKTUYECKOTO XapakTepa, COACHUCTBYIONIUX (DOPMHUPOBAHUIO
MMO3HABATEJIbHBIX UHTEPECOB U PEIICHUIO JIPYTUX 3a]a4 Pa3BUTHUS TUYHOCTH.

NuTterpanusi OMOJIOrHYECKUX, SKOJOr0o-OMOJOrMYECKUX 3HAHUM OCYIIECTBIISICTCS
Ha OCHOBE BEAYIIUX HUJEH ABOJIOLMUHU, CTPYKTYpPHO- (PYHKIMOHAIBHOTO MOAXOJA K
W3YUYEHUIO KUBOW TMPHUPOJBI, B3aUMOCBS3€H B OHOJOTMYECKUX CHCTEMax U
OMOJIOTHYECKUX CUCTEM C OKPY KAIOIICH IPUPOTHON CPEeIO.

JlaHHass mporpaMMa Tak)K€ HAlpaBi€HAa HAa OKa3aHUE MOMOIIM IIKOJIbHUKAM B
BBIPAaOOTKE WMHAMBUAYAIBHBIX 00pa30BaTEIbHBIX MAapHIPYTOB B  OMpPEAEIICHUU
HampapJICHUs JlaJIbHEUIIEro 00pa30oBaTebHOTO W MNPO(ECCUOHATBHOIO IYTH,
CBSI3aHHOT'O C OMOJIOTHYECKON HAyKOMH.

B kypce npenycMmarpuBaercs JeKIMOHHAsE Gopma 3aHATUI . OCHOBHBIM METOJ0M
M3JI0KEHUSI TEOPETUYECKOr0 MaTepualia sBJISETCS AKTHBHBIA JUAJIOT YYUTENS C
yYaIIUMUCS, TMPENOoNIaraloluii MOCTAHOBKY MPOOJIeMbl € TMOCIAEAYIOIINM €€
00CYKICHHEM.
3aHATUS COMPOBOXKAAIOTCA ACMOHCTpPALMEH TaOIHI], PUCYHKOB, MOJENCH OpraHOB
pacTeHMl U JKMBOTHBIX,  BUACOPUIBMOB,  Aua@wibMOB,  paboOTON ¢
MHUKpOTpenapaTaMu.

Ha6op B rpynmy cBOOOJHBIN.

eas kypca

Pacmmpenue u yriyOsieHne 3HaHUN y4aliuxcs O SBOJIIOIMU OPraHUYEeCKOro MUpPA.
dopMUpOBaHUE 3HAHUIN O CBSI3M CTPOCHUS GYyHKIUNA OPTraHOB.
Peann3zannsi BHyTpUIIPEAMETHBIX CBA3EH.



Pa3zButune IIO3HAaBATCJIbHBIX HHTCPECOB . HHTCJUICKTYaJIbHBIX KW TBOPYCCKHUX
CITOCOOHOCTEI HAa OCHOBE O3HAKOMJICHMS ydqamuxca € COBPEMCHHBIMHU OOCTHUKCHUAMU
HAaYKH, CaMOCTOATCIIBHOT'O HpI/IO6p€TCHI/ISI HOBBIX 3HA

3amayu Kypca
VYrnyOneHue 3HaHUM O CTPOCHUU OPTaHOB.
Pacmipenune u yriayOsiaeHue 3HaHUA 00 IBOJIIOIMHN CTPOSHHUS OPTraHOB PacTEHUI M OpPraHOB
’KUBOTHBIX.
®opMHUpPOBaHUE HAYYHOTO MUPOBO33PEHUS.
Pa3Butne yMmeHWi aHanmu3a, CpaBHEHHWs, OOOOIIEHWS W YCTAHOBJEHUS NPUYUHHO-
CJICJICTBEHHBIX CBSI3CH.

Bubl 1eITeJIbHOCTH YYAIIUXCH
- paboTa ¢ Hay4HO- MOMYJISIPHON JTUTEPATY PO,
— TPOEKTHAs AESATEIbHOCTbD,
— JnabopaTopHble pabOTHI,
— paboTa c TecTamu,

Dopma HTOrOBOI0 0TYETA

- Y4aCTHUC B OJIMMIINAaAax
- JOK3aMCH.

Conep:xkanue nporpamMmmbl
Beenenue(1 u)

OOGmras Ouonorus kak Hayka. Metoasl OnojiorMueckux Hayk. MHTerparust Guonoruu ¢
npyrumMu Haykamu. OCHOBHBIE CBOWCTBA JKHUBBIX OpPTraHU3MOB: E€IMHCTBO XHMHYECKOTO
cocTaBa, OOMEH BCHICCTB M DHEPIrUHM, CAMOBOCIPOM3BEICHHE, HACJICACTBCHHOCTD,
W3MEHYHBOCTH, CHOCOOHOCTh K POCTY M Pa3BUTHH, PA3APAKUMOCTH, TUCKPETHOCTh. Y POBHU
OpraHU3aINNA KUBBIX CHCTEM.

1. Xumus kjaeTrku. (4 4.)



BBenenne B OHOXUMHUIO. DJEMEHTBI, COJIEp)KAlIUMECs B IKUBBIX OpraHU3Max.
Makpo3JIeMEHTbI, MUKPOAJIEMEHTHI, YJIBTPOMUKPOIJIEMEHThL. buononumepsl. YTIeBOIBI:
MOHOCAXapH/Ibl, IUCAXapUbl, mojucaxapuibl. OCOOEHHOCTH UX CTPOCHHUS, PYHKIUU.

Jlumuasl.  KoOMIOHEHTH  JWMUIOB, MX  CBOWCTBA, OWOJOrHYEeCKUE  (YHKIIMH.
Amunokuciotel. CTpoeHue u Kiaccuuxaimy aMuHOKUCIOT. CBOMCTBA aMHUHOKHUCIIOT.

benku. Krnaccupukanus wu crpykrypa OenkoB. JleHaTypamuss W peHaTypaius.
buonornueckue ¢yHkiun O6enkoB. DepMEHTHI. Knaccudukanus ¢epMeHTOB, UuX
HCIIOJIb30BaHUs B IPOMBIIIEHHOCTH. BeKOBbIi 0OMEH y MIIEKOMUTAIOIIHX.

HyxnennoBeie kucnotel. JIHK. PHK. OtkpeiTe HykienHOBbIX KHCIOT. CTpoeHue
HyKJIeOTUI0B. ATO.

2. KiieTouHble CTPYKTYPbI U X PyHKIUHA (24)

[Mutonorust — Hayka o kieTke. Mcropus uzyueHus: kieTku. buonornyeckue mMeMOpaHsbI.
MeMOpanHbiii Tpancriopt.  @DYHKIUU I1a3MalieMMbl. MeMOpaHHbIE OpPraHOU[IbI KIIETKH:
A]Ipo, BaKyoJIbHAas CHUCTEMa, MUTOXOHApPUU , TiacTuabl. HememOpaHHbIE KOMIIOHEHTHI
KJIETKH: OMIOPHO-JBUTATENIbHASI CUCTEMAa KIIETKH, KIIETOYHBIA IEHTP, PUOOCOMBI, KJIETOUHbIE
BKJIIOUYCHHSL.

JI/p Nel « MHuorooOpasue KJIETOK»

JI/p Ne2 «Bo3zpelicTBre (hakTOpOB Cpe/ibl HA ABUKEHUE LIUTOILIA3MBIY.

3. O0ecneuyeHns KJIETOK JHePrum (24)

Knaccudukanus opraHu3MoB MO TJIaBHBIM MCTOYHUKAaM YIJepoda WU SHEPruu, KOTOpPbIE
OoHM wucnonb3yrT. DotocuHTe3, ero HazHaueHue. CTpoeHHe JucTa. XJIOPOIUIACTHI.
buoxumus porocunTe3a. CBETOBBIEC, TEMHOBBIE PEAKIIHH.

@akrTopsl, BAMAOMME Ha (PoTOoCHHTE3. POTOCHHTE3UPYIOIUE OAKTEPUH U CHUHE-3EJICHbIE
BOAOpOCHH. XeMOocuHTe3. [mmkonu3, ero artambl. A3poOHOE, aHa’pOOHOE JbIXaHHUE.
OddexkTuBHOCTH MpEBpaIIeHUs YHEPTUU TTPU A3POOHOM U aHAPPOOHOM JIBIXAHHH.

JI/p. Ne3 «UccnenoBanusi mpoayKToB (DOTOCHHTE3a M YCIOBUH, HEOOXOJMMBIX ISl UX
00pa3oBaHUs

[TpoekTt «CoJiHIle ~-UCTOYHUK KU3HU Ha 3eMIIE»
4.HacaeacreenHast uHGopmanus u eé peanusanus B KieTke. (34.)

MonnekynsipHas Ouosioruss kak Hayka. ['enernueckass mndopmanus. Perukarus JIHK.
Tpanckpunuus. Craguu TpaHcKpunuuu. ['eHeTHYecKud KOI, €ro cBoWcTBa. buocuHTes
OeJIKOB, MEXaHM3M cuHTe3a Oenka. ['eHHas WHXKEHepHsl Kak Hayka. 3aJayd U METOJbI
renHon nHxkeHepuu. Bupycel. JIHK, PHK — conepamue BupyChl, UX HKU3HEHHBIN LIMKJI.
Bupycei- pakTopbl n13MeHeHHs reHeTUYeCKON HH(GOpMAaIIi OPraHU3MOB.

JI/P Ned « Penrenne reHeTUYECKUX 32129
5. BocnpousBenenue douocucrem.(34.)

Pazmuoxxenne kinetok. Kierounsnii wmkia. Mwuto3. Amurto3. Hapymenue wmutosa.
buonornueckue 3HadeHuss murosa. OHTOreHe3. DMOpHOHaibHAs MHAYKIUS. Bnusuausa |,
BHEIIHEW cpeapl Ha pa3Butue. OHTOreHe3 pacteHwil. [locTomMOpHOHAIBLHOE pa3BUTHE.
B3aumooTHOIIEHHE KJIETOK B MHOTOKJIETOYHOM opranusme. llomoBoe u OGecmosoe
pasmHokeHue. Meito3. ['ametorene3. OmionoTBopeHHe, €ro OHOJIOrMYECKOe 3HAUYCHHE.
Oco0eHHOCTH TaMeTOreHe3a 1 OIUIOI0TBOPEHUS Y PACTEHUH.

JI/p Ne5 « PaccMoTpeHre MUKpOIIpEnapaToB ACISIINXCS KIETOK»

6. IBosmonusa pacrenuii (8 4.)
DBOJIIOLMSA PACTUTENIBHBIX TKAHEN U BOBHUKHOBEHUE BET€TATUBHBIX OPIaHOB PACTEHUM.
DBOJIIOIMS KOPHSI. DBOJIONMS TT0Oera. DBOMIOLUS CTEOJIsI. DBOIONMS JIUCTA.



PaBHOCTIOPOBOCTH M pa3HOCIIOPOBOCTh. JBOJIOLMS OPTaHOB PA3MHOKEHUSA. DBOIIOLIUS
MOJIOBOTO Pa3MHOXKEHUS.
7.9BOJIOIUSA KUBOTHBIX ( 8 4.)

DBOJIIOLUS KUBOTHBIX TKAaHEH U BOBHUKHOBEHUE OPTAHOB KMUBOTHBIX. DBOIIOLHS ONIOPHO-
JBUTATEIbHOW CHCTEMBI. DBOJIOLHS MUILIEBAPUTEILHON CUCTEMBI. DBOJIIOLHUS IbIXATEIbHON
CUCTEMBI. OBOJIIOUMUS BBIACIUTEIBHON CUCTEMBI. OBOJIOLUUA  KPOBEHOCHOM CHCTEMBI.
OBomonns HepBHOU cucteMsl. [lonoBas cucrema.

8. DBosonua yesioBeka (34.)

DOBOJIOLMS MPUMATOB. OTalbl 3BOJIOLUMU 4eJOBEKa. IlepBble M COBpPEMEHHBIE JIFOJIM.
UYenosedeckue pacsl.

9. Utorosoe 3ansitue (14.)

TemaTuuyeckoe NJIAHUPOBAHUE

Hara Tema Bceero B ToMm uucne
1acoB Teopus IPaKTHKA
1. Beenennue. 1 1

OO1ast 6MoNOrHs KaK HayKa.
Metoapl OMOIOTHYECKUX HAYK

2 X¥MHA KJIETKH. 4 1
Oco0eHHOCTH XUMHYECKOTO COCTaBa
kiIeTkd. Heopranmdeckue BemecTna.
Opranndeckne coeuHeHUS. JINHIbI,
HX CTPOCHHE, CBOKCTBA.

YTIeBoabl, X CTPOCHHE, 1
OMOJIOrNYECKHE CBOMCTBA.

benku ux ctpoeHue, CBOMCTBA, 1
byHKIIH.

Hyxneunossie kucnorsl. JJHK, PHK 1




3. KiieTouHble CTPYKTYPHI U HX 2
byHkuuu

[{uTonorus — HayKa O KJIETKE.
MemOpanHO€ OpraHOUIbI KIETKU: SAPO,
OIIC, BakyossipHas cucrema,
METOXOHJIPUH, TIIIACTUBI

HememOpaHHbIe KOMITOHEHTHI KJIETKH.
KiteTouHrbie BKIFOUEHUS

4. ObecrnieyeHne KJIETOK JHEPTHel. 2
ABTOTpO(HBIC U TeTepOTpODHBIC
opraan3mbl. @oTocuHTe3. CBETOBBIC
peakiuu. TeMHOBBIE peakiiuu
dboTocuHTE3A.

['mukonu3, ero 6uonoruyeckas pojb

5. HacaieancrBeHHast uHgopmamust U 3
ee peaJu3anms B KJIeTKe
.MOHGKyHHpHaﬂ OHOJIOTHA KaK HayKa.
['enetnueckas uHboOpMaIys.

Tpanckpunuus. ['eHeTnueckuit Koa, ero
CBONCTBA.

I'ennas HWH)XCHCPU:A, 3a1a491, MCTOIBI.

6. Bocipou3Benenune 0HOCHCTEM. 3
Pa3smHOkeHHe KIIETOK. MUTO3, €ro
Ouonoruyeckas poJib

Meiios. ['ameTtornnes. Onnoa0TBOpeHuE,
€ro OMOJIOrMYECKOe CBONCTBO

Oco0eHHOCTH TaMETOTNHE3A U
OIUIOJOTBOPEHUS Y PACTEHUN

7. IBoJIIOMS PACTEHU I 8
OBOJIIOIUSA PACTUTEILHBIX TKAHEH U
BO3HUMKHOBCHHC BCTCTATHUBHLIX OPIaHOB
pacTeHUN.

DBOJIIOIUS KOPHSI.

DBouronus mooera.

DBoJIIONUS CTEOIIS.

DBOIIOLMA JIACTA.

PaBHOCTIOPOBOCTH M pa3HOCIIOPOBOCTD.
DBOJIIOIMS OPTAaHOB Pa3MHOKCHHS.

3BOJIIOI_II/I$I IIOJIOBOT'O Pa3MHOKCHUA.

R e T =

1 JI/PNel

1 JI/PNe2

1 JI/PNe3

[IpoekT.

1JI/PNe4

1 JI/PNe5S

8. DBOJIOLHUSA )KUBOTHBIX 8
3BOJ’IIOI_[I/I$I JKUBOTHBIX TKaHeﬁ )41




BO3HUKHOBEHHE OPIaHOB )KMBOTHBIX. 1
DBOJTIOLUS OMTOPHO-ABUTATEILHOM 1
CHUCTEMBI.
DOBOJIONMS MHUILEBAPUTEIHHOM 1
CHUCTEMBI.
DBOIOIHS IbIXaTEIBHON CUCTEMEL. 1
DBOJIIOLHS BBIACIUTCIIBHON CUCTEMEI. 1
DBOJIIOLHS KPOBEHOCHOMN CHCTEMBL. 1
DBOJIONNSI HEPBHOW CUCTEMBI. 1
ITonoBas cucrema. 1
9. DBoJIIOLMS YeI0BEKA 3 1
DBOIIOLMS IPUMATOB.
DTarbl YBOJIOLUHA YETIOBEKA. 1
[TepBBIe U COBpEMEHHBIE JIFO/IH. 1
YenmoBeueckue pachl.
10. UToroBoe 3aHsiTHE 1 1
Hroro 35 30 5
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