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JlonosHUTEIbHAS
o0meo0pa3oBareibHasi (00Iepa3BUBaIOIas) MporpaMma
«Knerka — eqmHuua CTPYKTYPbl U QyHKIMHA )KHBBIX OPraHU3MOBY

HaIpaBJICHHOCTD MPOrpaMMbl. €CCTCCTBCHHOHAYYHOC

Bo3pact: 15 net (9kinacc)
CPOK peaji3aluy IporpaMmsl: 1 roa

CocTaBuTENb: YYHUTENb OHOIOTHH
Uxonuuxosa T.C.

Exarepun6ypr, 2025
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NporpaMmsl
«KieTka — eiMHUIIA CTPYKTYPBI ¥ (QyHKIHUHA )KUBBIX OPraHH3MOBY

[TosicHuTenpHas 3arucKa

[Tnanupyemblie pe3yabTaThl

VY4eOHbli TU1aH

CopeprxaHue mporpaMMbl

KanennapHo-TeMaTH4eCKOe IIaHUPOBAaHUE IIPOTPAMMBI
KanennapHeiii yueOHbIi rpaduk
OpraHu3alMoOHHO-TIE1arOTHYECKUE yCIOBHS
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Pa6ouas mporpamMma y4e0HOro Kypca
«Knerka — elMHHIA CTPYKTYPbI H PYHKUIHH JKHBBIX OPraHU3MOB»
IosicHuTeNbHAS 3alIKMCKa

JlononuutenbHas obmeobpasosarenbHas (obmepaspuBaromas) nporpamma «Kierka —

eIMHALA CTPYKTYPBI M (DYHKIHH KUBBIX OPraHA3MOBY PACIIMpAET KPYT 3HAHMI 00y4aromIHXCs
110 GHOJIOTHH, SBISIETCS JOTOIHEHHEM K 0a30BOM y4eOHON mporpamme o0meo0pa3oBaTebHOM
IIKOJIBI X HOCHT pa3BHBaioImii xapakrep. OHa mpenHa3Ha4yeHa Ui 00ydarolmuxcs 9 Kiaccos,
POSBJIAIONIMX MHTEPEC K IUTOIOTHH, KaK pas/iena OHOJIOruy KaK mpeIMeTa.

Llesib MPOrpaMMBbI- TIOIEPKHBATH HHTEPEC 00yUalomuXcsi K OMOJIOTHH.

3aja4u IporpaMMBbL:

1. Vriuy6Gnenue 3HaHuil 00 OCOOCHHOCTSIX CTPOEHHMS, 3HA4YEHMsS, QYHKIMH KJIETOK
GakTepuii, rpubOB, paCTEHHUH, JXUBOTHBIX, O HEKJIETOYHBIX (OPMaX KU3HH, O POJTH
OakTepUadbHBIX KIETOK B TPHPOAE M IKM3HH 4YeloBeKa; (OPMHPOBaHHE
NPAaKTHYECKUX YMEHHH W CHEIHATbHBIX HABBIKOB B HM3Y4E€HMH U CPAaBHEHHH
pa3IMYHBIX BHIOB KJIETOK.

2. VYruyOneHue 3HaHUH O croco0ax BBIMOJTHEHUS YKCIIEPUMEHTOB, PAKTHYECKUX H
nabopaTopHBIX paboT.

3. dopmupoBaHHE HABBIKOB COTPYIHHYECTBA B IpOIleCCE€ COBMECTHOH paboTH,
YBKHTEIHHOTO OTHOIIEHUS] K MHEHHUIO OMNITIOHEHTA B IPOIECCEe TUCKYCCHU.

[Lnanupyemele pe3yJbTaThl OCBOSHUS JIOTIOJIHUTEILHON 00111e00pa30BaTEIbHOM

(0011e00pa30BaTENBHON) IPOrPAMMEI

[IpeMeTHBIC pe3YJIbTAThL:

B pe3ynbraTe 0CBOEHHS MPOrpaMMBbl yueOHOTO Kypca yJaruecs T0DKHBI 3HATE:

OCoOeHHOCTH CTpOeHUs, 3HAUEHHs, PYHKIUU KIETOK OaKkTepwii, rpuOOB, pacTCHHU U
’KUBOTHBIX

OCHOBHBIE 3TAITBI PA3BUTHUS [IUTOJIOTHH

OcoOeHHOCTH XUMHUYECKOTO COCTaBa KJIETOK SYKapHOT U TIPOKAPHOT

Oco0eHHOCTH CTPOCHHS M MEXaHM3Ma B3aUMOICHCTBHS BUPYCa U KIIETKH

ITpumeps! BUPYCHBIX 3a001€BaHUM, BCTPEYAIOIIUXCS Y YEIOBEKA

Ponp x1eTouHoi Teopur B 000CHOBAaHUHU €IMHCTBA OPraHUYECKOTO MHUpa
OTnuyuTebHbIE 0COOCHHOCTH KIETOK 3YKapHOT

MeTtanpeIMeTHBIE PE3YJIbTATHI:

OBJIaJICHUE YMEHUEM BUETH NPoOIeMy, CTaBUTh BOIIPOCHI, BBIABUIATh THIIOTE3bI, JaBaTh
OIIpeJIeJIeHUs] MOHATHIM, KJIaCCH(QUUUPOBaTh, HAOIIOAATh, IMPOBOIUTH 3KCIIEPUMEHTEHI,
Jie7aTh BBIBOJIBI M 3aKITIOYEHHUS,

CTPYKTYpPHUPOBATh MaTepHall, 00bICHATH, JOKa3bIBaTh, 3AIUIIATH CBOU UICH;

yMeHHe paboTaTh ¢ pa3HbIMH HCTOYHMKAMH OHOJIOTHYECKOH WH(OpMaIMU: HAXOIHUTh
OHoI0rUYecKyI0 HH(OPMAIIHIO B pa3IMYHBIX HCTOYHHUKAX

OBiazieHHe yMEHHEM IPUTOTABIUBATh MHKpPOIpENapaThl PACTHTEIBHBIX, MXHBOTHBIX
TKaHEH, COCTaBIATh cxeMy «3HaueHHe OakTepuil B NPUPOAE U JKU3HH YEIOBEKa»,
BBITIOJIHATE JIa0OpaTOpHBIE PabOTHI

JIMYHOCTHEIE PE3YILTATEI

®opmupoBaHue yueOHO-IO3HABATEIHFHOIO HHTEpECAa K HOBOMY yueOHOMY MaTepHally U
HOBBIM CII0CO0aM pelneHus y4eOHbIX 3a1a4

OBnazeHre ymeHHeM paboTaTth C pa3IUYHBIM OHOJOTHMYECKHM 00OpYIOBAaHUEM
(ckanpmens, Jiyna, IpenapoBaIbHbIE UTJIbl, MUKPOCKOIT)




YyeOublIii IAH
KonuuecTBO 4acoB B HENEIO: 2 aKaJeMHUYECKUX Jaca

VyeOHBIX HEOEID: 28

Ne Paznen Bcero Teopust | IlpakTiika | @OpMbI
4acoB aTTecTalluu
1. | Kaerea KakK | 4 4 0 .
Ouonoruyeckas
CHCTEMA
2. | Tunsr  kserouHo# | 20 20 0 BukTopuHa
OpraHu3alLiH.
[IpokapuoThuecKui
TUIl  OpraHu3aluu
KJIETKH
3. | Tuner  knetoyHo# | 24 12 Ortyer o
OpraHu3allyH. pe3yibTaraM
DYKapuOTHYECKHUI 71a00paTOPHBIX
TUANl  OpraHU3alUuU pabort
KJIETKH
4. | HexnerouHsle 8 8 0 Konkypc
(bOpMBI )KU3HH IJIAKaTOB
Hroro: 56 e 12

Coaep:xxanue y4eOHOro Kypca H TeMaTH4YecKoe NJIAHHPOBaHHe
PA3JIEJI 1. KiteTka kak OuoJioruvyeckasi cucrema (2 4.)

Beenenue. Knerounoe cTpoeHne OpraHu3MOB- OCHOBA €IMHCTBA OPraHH4ecKoro Mupa. CxoJcTBO
XMMHUYECKOT0 COCTaBa KJIETOK pa3HbIX OPraHU3MOB KakK /J10Ka3aTeIbCTBO UX POJCTBA.
B3aumocss3p cTpoeHuss U QyHKUHMN YacTelf ¥ OpPraHOMJIOB KJIETKHU-OCHOBA €€ IIEJIOCTHOCTH.
Knetka — enuHMna jXu3HeNEATEIbHOCTH opraHu3MoB. KieTka- eauHuUIla pocTa U pa3BUTHUS
OpPraHu3MOB.

PA3ZJIEJIII. Tunbl kiaeroyHoii opranm3amuu. [Ipoxkapuormyeckuii THI OpPraHU3alHH
kietku (10 4.)

Temal. Hagmaperso [Ipokapuotsi (2 yaca)

OcoOeHHOCTH CTPOEHHS M JKU3HENEATENLHOCTH OakTepuil M IUaHOOAKTEepUH KaK THIIHYHBIX
npeacTaBUTeNeH HaaapcTBa MpOKapuoT.

Tema 2. 3naueHue 0GaKkTepHii B NpHpoOJIE, CEIbCKOM X03siiCTBe, NPOMBINLJIEHHOCTH, ObITY,
MeauuuHe (4 4.)

KnyGenbkoBbie OakTepHH.

Ponp GakTepuii MOJTOYHOKHUCIOTO OpOXKEHHSI /I MPUTOTOBIEHUS MOJIOYHOKHUCIBIX NPOLYKTOB,
CHJIOCOBAHUE KOPMOB.

bakTepuu yKCYyCHOKHUCIIOTO OpOXKeHUs; OaKTepUH, UCIIOJIb3yEeMbIE B KOXKEBEHHOM M TEKCTUIBHOM
IPOMBIIIUIEHHOCTH.

bakTepun raueHust u OpoKEHHUSI.

BonesnerBopubie 6akTepun u 60prda ¢ HUMHU.

Ponp GakTepuit Kak pa3pymuTeneii B IpUpoe.




Tema 3. Mepbl 60pb0bI ¢ IATOreHHBIMH H YCJI0BHONATOr €HHbIMH OakTepuamu (4 4.)
BeicymuBanue, nacTepHu3aIus, CTepHJIn3aIus, OXJIAXKICHHUE, KOHCEpBUPOBAHUE,
yipTpaduoneToBoe 00IydeHue, Ae3uH(EKIHS VISl yHHUTOKEeH s 60JI€3HETBOPHBIX OaKTepHil.
Bukropusa « MUKpOOPraHM3MBbI, BhI3bIBaIOIIHE HHGEKIHOHHBIE 3a00IeBaHus Y YeloBeKa: TH,
XoJepy, AuTEPHIO, CTOIOHSK, TYOSpKyIE3, aHTUHY, OpyLeUIE3, CHOUPCKYIO SA3BY»

PA3JIEJI II1. DykapuoTH4YecKHii THI OPraHu3anun KjieTku (12 4.)

Tema 1. Kiierka pacrureabHas (S 4.)

OCOoOEHHOCTH CTPOEHUS PaCTUTEIBHBIX KIETOK.

Bupl miactum, uxX cTpoeHue U GyHKIHOHATbHBIE 0COOeHHOCTH. KieToyHas CcTeHKa.
OcobeHHOCTH OOMEHA BELIECTB B PAaCTHTENBbHOU KieTke — (ortocuHTe3. Ponp Xxnopodumia B
MOTJIONIEHHH YHEPTUH CBETA. 3HaUYeHHUE (POTOCHHTE3A.

JlaGoparopHasi  pabota «IIpuroToBnenrne MHKpONpenapaTtoB pacTHUTENBHBIX TKaHEW ©
paccMaTpUBaHUE UX I1OJI MEKPOCKOIIOMY.

Tema 2. Kinerka sxxuBoTHas (5 4.)

OTIHYUTeNbHBIE TIPU3HAKH KHBOTHON KJIETKH OT paCTHTENbHON. DaronuTos, THHOLKUTO3.
JlaboparopHas pabora «PaccmarpuBaHue IO MUKPOCKOIIOM Pa3IMYHBIX TKAHEH JKABOTHBIX).
JlaboparopHasi pabota «Pa3nuynble (QOpMbI KIETOK JXHBOTHBIX, pAacCMaTpUBAaHHE HX O]
MHKPOCKOIIOM U CPaBHEHUE MEXITy cO00i».

Tema 3. Kiterka rpu6nas (24.)

YepTel cXO0ICTBa TpHOHOM KJIETKH C JKHBOTHOM: Xapakrep OOMEHa BEIEeCTB, CBS3aHHBIA C
o0pazoBaHHEM MOYEBUHBI, T€TEPOTPOQHBIN TUIT TUTAHUS, XUTUH B KJIETOYHOH CTEHKE, ITTMKOI'€H
KaK 3alacHOe BEIIECTBO.

CxoncTBo rpuOHOM KJIETKH C paCTUTENbHOM: MUTaHHE MOYBEHHOE IyTEM BCACBHIBAHUS BOJIBI H
MHHEpaJIbHBIX BEIIECTB, HEOIPAaHUUYEHHBIH POCT, KJIETOYHAS CTEHKA, Pa3MHOXKEHHE C MOMOILBIO
CIIop.

JleMoHCTpanus o MEKPOCKOIIOM KJIETOK JPOJXOKeH, MyKopa, HeHHIIHILIA.

PA3JIEJI IV. Heknerounsblie ¢popmbl xu3HH (4 yaca)

Tema 1. Bupychl — BHYTPHKJ/IeTOUHBbIE NMAapPa3HThl HA IeHeTH4YeCKOM ypoBHe. OTKpbITHE
BHPYCOB (2 4aca)

MexaHu3M B3aUMOJEUCTBHS BHpPYCa M KIETKH IpPH TOPU3OHTAIBHOM M BEPTHUKAIBHOM THIIE
nepenayn uHpeknuu. bakrepuodarmu.

Tema 2. Bupycsol. 3aboieBanusi, Berpevawomuecsi y dyeaoseka. CIIU/. Cragun 6o.1e3Hu
CIIUa. Ilytn nepenaun BUY-undexnnu (24.)

Konkypc ninakaroB «O npo¢uiakTuke BUPYCHBIX 3a00I€BaHUN Y YETOBEKa»

KanenzapHo-TtemaTu4eckoe NJIAHHPOBAHHE JOMOJHHTEILHOI 001eo0pa3oBaTe/IbHOM
nporpammbl «KileTka- eTHHHIA CTPYKTYPHI H QYHKIHI )KHBBIX OPTraHU3MOB)

Ha3Banue paznena Ha3Banue 3ansitus Kommyectro | Henens,
4acoB MeCSII

Krnetka xak 1. Baenenme. YcTpoHCTBO 2 1 Hexn. okt

Ouonoruyeckas MHUKPOCKOIIa

cucrema ( 2 4.) 2. KunerouHoe cTpoeHue 2 2 Hen. OKT.

Opranu3MoOB- OCHOBa
C€IUHCTBAa OPraHuv4eCKoro

MHUpa
TuIbl KIETOYHOM 3. OcobeHHOCTH cTpoeHUs U | 4 3,4 men.
OpraHU3alHH. KHU3HEEATSIIbHOCTH Okr.

IIpokapuoTnyeckuii




THII OpraHu3alun

OakTepHii, UX poJib B

1,2 men.

kietku (10 4.) Ipupoae Hos0.
4. KiyGeHbKOBBIE n 3 men. Hos6.
MOJIOYHOKHUCJIbIE GaKTepuH 4 men. Hos6.
5. VKCYCHOKHCIIBIE OaKTEpuH H 1,2 Hen.
GaKTepUH THEEHHS Hex.
6. Bbone3znerBopHble OakTepUU 3.4 men.
7. Mepsl 60ps0OBI C TATOT€HHBIMH Hex.
OakTepusMu
8. Mepsl 60pBOBI c
YCIIOBHOIIaTOT€HHBIMHU
OakTepusMu
DyKapuOTHYECKUH THUII 9. OcoGeHHOCTH CTPOCHHUS 3 men. SIHB.
OpraHM3ally KIETKH PacTUTENBHBIX KJIETOK
(12 4.) 10. Buasl miacTum ¥ KJI€TOYHAs 4 nen. SHB.
CTEHKa
11. ®ortocunres S men. SuB.1
12. JIabopatopnast pabota Hen. Desp.
«IIpuroToBieHne MHKpOIIpenapaToB 2 Hen.
PacTUTENBHBIX TKaHEeH %} DeBp.
paccMaTpuBaHue ux noj
MHUKPOCKOTIOM).
13. OTmuunTenbHBIE  IPU3HAKH 3.4 men.
KUBOTHOM KJIETKU oT OeBp.
pacTUTENHHON 1 Hen.
14. ®arouuTo3, NUHOUTO3 Mapra
15. Jlabopatopnast pabota
«PaccmaTpuBaHue 110 MUKPOCKOTIOM 2 Hen.
pa3IMYHBIX TKAaHEH KUBOTHBIX). Mapta
16. JIaGopaTtopHas paboTa
«Paznnynble (bopmbl KJIETOK 3 Hen.mapTa
KHBOTHBIX, pacCMaTpUBaHHE HX IO
MHKPOCKOIIOM ¥ CpaBHEHHE MEXIY
coboii».
17. CxoncTBO TpUOHOM KIETKH C 4 men.
JKUBOTHOM Mapra
18. CxoncTBO rpuOHON KIIETKH C 1 ven. anp
pacTUTEILHOMN
Hexnerounsie popmbl 19. MexaHu3M B3aMMOIECHCTBUS 2 Hen. Amp.
KW3HHU (4 Jaca) BHpYCa U KJIETKH IIpU
TOPH30HTAIEHOM U
BEPTUKATBHOM THIIE TTepe/launl
HHpeKIuu
20. baktepuodaru 3 Hen. Amp.
21. IlpodunakTrka BUPYCHBIX
3ab0eBaHUH. 4 men. Amp.
22. CII[Jg

S Hen. Amp.




«Knerka- exmHHIIA CTP

Kanennapusblii yueOHbIl rpadguk nmo nporpamme
KTYpbI H GyHKIHH )KHBBIX OPraHH3MOB»

Jlara Hayana

Jlata OKOHYaHHS

Bcero yueOGHBIX

KomunuectBo

Pexxum 3austuit

o0y4eHus 1no o0yd4eHus 1o HEJETb y4eOHBIX YacoB
nporpamMme nporpaMme
01.10.2025 30.04.26 28 56 1 pa3 B Hexemo

mo 2 yaca

OpraHu3anoHHO- NeIaroru4ecKkne ycjaoBHsA
E>xeroaHo coCTaBISIOTCS CIIPABKH 10 KaJAPOBOMY 00€CII€YEHHUIO, 00€CTIEYUEHHOCTH
y4eOHBIMH H3IaHUSIMH U 3JIEKTPOHHBIMH PECypcaMi, MaTepHAIbHO-TEXHUIECKOMY
obecneyeHnIo, 6€30MacHbIMU M CHEIMATBHBIMH YCIOBHSMHU peau3alliy IporpamMm JUist
OCHOBHBIX U JIONIOJHUTEIBHBIX 00pa30BaTEIbHBIX IPOrPaMM, KOTOPHIE SIBJISIOTCS HEOTHEMIIEMOM
YacThIO HAcTOsIIEeH 00pa3oBaTeIbHON MPOrPaMMBI.
Wudopmaryst Mo TUIEH3UOHHBIM YCIOBHSIM pa3MelLaeTCs B CIELHAIbHOM pasjielie
«CBenenus 06 06pa3zoBaTeIbHOM OpraHu3aluuy. Y CIIOBHS Ul pealu3alMy JOIOIHUTEIbHBIX
o0pa3oBaTeNbHBIX POrpaMM Ha BHEOIOHKETHOM OCHOBE CO3JJAI0TCS TOJIBKO 3a CYET CPENICTB,
IOJTy4YE€HHBIX OT JI€ATEIbHOCTH, IPHHOCALIAHN 10X01»




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 229723484149701461558283897186772312471353484443
Bnageney Monakoe Neonwg Maenosud

OedcTevTened C 29.11.2024 no 29.11.2025
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