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KPATKASA AHHOTAIUA

JlononHutenbHast 001eoOpa3oBaTenbHas OOIIepa3BUBAOIasl MPOrpaMma
€CTECTBEHHO-HAYYHOU HarpaBieHHOCTH «buonnxenepus» (nanee — Ilporpamma)
COCTABJICHA B COOTBETCTBUM C IPUOPUTETHBIMU  HalpasleHUsMH 11.20
Vkaza Ilpesunenta Poccuiickoit @eaeparuu ot 1 nexadpst 2016 r. Ne 642 «O
CrpaTernn Hay4HO-TEXHOJIOTMUECKOro pa3Butus Poccuiickonn ®Penepaunm» u
COOTBETCTBYET KOHUEHIMH (PEeIepaTIbHOTO NMPOEKTa «YCIeX Kaxa0ro peOeHka» u
BKJIFOYAET 4 TEMATUUECKUX MOJTYJISL.

Peammszanuss npeACTaBIEHHOW NIPOTrpaMMBbl  IMO3BOJSET HWHTErPUPOBATh
NOHUMAHUE  SKOJOTMYECKUX, ECTECTBEHHOHAYYHbIX MpOOJIeM, MPUMEHSTH
OMOJIOTMYECKHUE U XUMUYECKUE 3HAHUS B )KU3HHU.

[Tporpamma «buounxeHepus» paspaboraHa C y4€TOM BO3PACTHBIX
OCOOEHHOCTEM, MHTEPECOB KOHKPETHOM LIEJIEBOM ayJUTOPUU U CIIOCOOCTBYET

pPa3sBUTHIO IIPOCTPAHCTBCHHOI'O, AHAJIUTHUYCCKOIO MBbBIIMJICHUSA 06yqa}om1/1xc;1

CpCAHCTO 3BCHA.



INOACHUTEJIBHASA 3AIINCKA

HanpaB/jieHHOCTh  JONOJHUTENBHOW  OOIIEPa3BUBAIOLIEH  MPOrpamMMBbI
«bronH)XeHepus» €CTECTBEHHO-HAyYHAS.

AKTYaJIbHOCTh  NPOrpaMMbl  OOYCJIOBJICHA  HOBBIMH  IICJIEBBIMHU
OpUEHTHpaMHU B 00pa3zoBareiabHOM Ipolecce. CoriacHo HOpMaTUBHO-IIPAaBOBOMY
JTOKYMeHTy 00 oOpa3zoBanuu (®DenepaibHOMy TOCYAapCTBEHHOMY CTaHIAPTY
OCHOBHOTO 00IIIero 00pa3oBaHusl), BAXKHYIO POJb B 00pa3oBaTebHOM IMpOIEcce
OTBOIUTCS CUCTEMHO-/I€ATEIbHOCTHOMY HOJIXOY, o0ecrneunBaroIeMy
(GbopMHpOBaHHE TOTOBHOCTH K CaMOpPA3BUTHIO, HEMPEPHIBHOMY OOpPA30BaHUIO U
aKTUBHOM y4yeOHO-TIO3HABATENIbHOM AESITEIbHOCTH 00YYalOIerocsi CpeIHEro 3BeHa
oOpa3oBaTenpHOr0  yupexaeHus. [nsg  peanuzauuum  uAeM  CHUCTEMHO-
JEATEIbHOCTHOIO MOAX0Ja HEOOXOAMMO pPacUIMPUTh KPYro3op OO0y4aromuxcs,
MOTHBHpOBaTh Ha JaJIbHEWIIEe caMoOOpa3OBaHUE, CIHOCOOCTBOBATH PA3BUTHIO
AHAJIMTHYECKOTO0 THUNA MBIIUIEHUS M CIOCOOHOCTM K CaMOMCCIIEIOBAHMIO.
HaubGonee sddexTuBHBIME MeTOAaMHU JI1 JOCTHXKEHHSI JaHHOIO pe3yibTaTa
SIBIISIETCS pUMEHEHUE MUPOBO33PEHYECKOTO, HCCIIEI0BATENBCKOTO,
HaO0JII0AATEeNIbHOTO MOAXO0AA.

[Iporpamma mno3BoJisieT cPopMUpOBaTH y JAETeM CTOWKUN HWHTEpEC K
€CTECTBEHHOHAYYHOMY MO3HAHHUIO, OTBEYAET BCEM COBPEMEHHBIM TPEOOBaHUSIM K
3HAHUSAM CIEOYIOIUX o0JylacTel: XUMUS, OKOJOrus, OOTaHWKa, 300JI0THS,
MUKPOOHOJIOTHS, MEAUIIMHA.

JononnutenbHas oOuieoOpa3zoBarenbHas 00IIepa3BUBaloIias MporpaMmma
€CTECTBEHHO-HAYYHON HaNpaBlIeHHOCTH «buOMHXKeHEepUsD HallelieHa Ha peleHHue
3a/1a4, OMPEACJICHHBIX B (deneparbHOM TMpoeKTe ‘“Ycmex Kaxaoro peOeHka”,
Crparerud CcoOIMalbHO- HSKOHOMUYECKOTo pa3BuTusi Camapckoil o001acTu Ha
nepuon 10 2030 roxa.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:



> ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuM B
Poccniickon @enepanumy;

> Vka3 Ilpesunenta Poccuiickoit ®enepannu «O HALMOHAIBHBIX LEISAX
pazButusa Poccuiickoii ®enepanuu Ha nepuoa a0 2030 romay;

> Konnenmus pa3Butus AomnojHUTENIbHOr0 oOpazoBanus a0 2030 roma
(yrBepxkaeHa pacnopstxernueMm [IpaBurensctBa PO ot 31.03.2022 Ne 678-p);

> Crpaterus pa3Butus BocnuTaHus B Poccuiickoit denepanuu Ha nepuoj 10
2025 rona (yrBepxaeHa pacniopsikenueM lIpaBurenbctBa Poccuiickoit enepannu
ot 29.05.2015 Ne 996-p);

> [Inan mepomnpuarnii no peanmzauun B 2021 - 2025 romax Crparerumn
pasButusi BocnuTaHus B Poccuiickoin ®@epepaumn Ha nepuon no 2025 ropa
(ytBepxaeH pacnopsikeHueM [IpaBurensctBa Poccuiickoit ®epepanuu  OT
12.11.2020 Ne 2945-p);

> [Ipuka3z MuHnucrepcTBa oOpazoBanusi U Hayku Poccuiickoit @enepanuu ot
23.08.2017 Ne 816 «O0 yrBepxaeHuun llopsaka nmpuMeHEHHsI OpraHHU3aLUsSMU,
OCYILECTBISIOUMMU 00pa30BaTENbHYIO JEATEIbHOCTh, 3JIEKTPOHHOIO OO0yuYeHus,
JTMCTAaHIMOHHBIX o0pa3oBaTeIbHBIX TEXHOJIOTHI npu peanuzanuu
00pa3oBaTEIbHBIX MPOrPaAMM»;

> [Tpuka3z MunuctepctBa npocseuieHusi Poccun ot 09.11.2018 Ne 196 «O6
yrBepkaeHun I[lopsinka opraHu3alii W OCYIIECTBJICHHUS 00pa3oBaTEIbHOU
JEeSATEIbHOCTH IO JAOMOJHUTENIbHBIM 0011€00pa30BaTENbHBIM IIPOrpaMMam»;

> [Ipuka3z MunuctepcrBa npocsemenuss PO ot 03.09.2019 Ne 467 «O06
yTBepxkaeHun  lleneBoil ~ MoOJenu  pa3BUTHS ~ PETUOHAIBHBIX  CHUCTEM
JIOTIOJIHUTEIBHOTO 00pa30BaHUs IeTE;

> [Ipukaz MunucrepcrBa IIpocBemienuss Poccuiickot @enepauuu  OT
30.09.2020 Ne 533 «O BHECEHMM W3MEHEHUW B TMOPSAOOK OpPraHU3alud U

OCYHICCTBJICHUA 06p330BaTeHBHOﬁ ACATCIBbHOCTH 10 JOITOJIHHUTCIBbHBIM



0011e00pa3oBaTeIbHBIM MIPOTPaMMaM, YTBEPKIACHHBIN MpHKa3zoM MuHHCTEpCTBa
[Ipocsemenus Poccuiickoit @enepanuu ot 09.11.2018 No 196x»;
> [ToctanoBneHne ['TaBHOrO rocylapCTBEHHOIO CaHUTapHOro Bpadya P® or
28.09.2020 No 28 «O6 yrtBepxkaenuu CII 2.4.3648-20 «CanurtapHo-
AMHUIEMUOJIOTUYECKE TPeOOBaHUA K OpPTraHHU3alMsM BOCIUTAaHUS W OOyYeHHS,
OTZIbIXa U O3JOPOBJICHHUS IETEN U MOJIOJEHKN»;
> Crparerus couuagibHO-3KOHOMHUYECKOTO pa3BuTus Camapckoi 00JiacTu Ha
nepuon 10 2030 roxa (yrBepxkaeHa pacnopsikeHueM [IpaBurensctBa Camapckoi
obnactu ot 12.07.2017 Ne 441);
> [Tucekmo MunucrepctBa obpazoBanus u Hayku P® ot 18.11.2015 Ne 09-
3242 «O nanpasieHun uHpopMamum» (¢ «MeToaMYeCKUMU PEKOMEHIAIUSAMU 10
IPOEKTUPOBAHUIO JIOMOJHUTENBHBIX O0IIEpa3BUBAIOIIUX MPOrpaMM (BKIIIOUast
Pa3HOYPOBHEBBIC MPOTPAMMBI )»;
> [lucemo MuHHCTEpCTBa OOpa3zoBaHuss M Hayku Camapckoil oOmactu OT
30.03.2020 Ne MO-16-09-01/434-TY (¢ «MeToAUYECKMMHA PEKOMEHIAIUSIMH 10
MOJATOTOBKE  JIOMOJIHUTENIBHBIX  00II€00pa30BaTEeNbHbIX  OOIIEpa3BUBAIOIIMX
nporpaMM K  MPOXOXKACHUID  MOPOUEAYPhl  AKCIEPTU3bl  (IOOPOBOIBHOM
ceptuuUKaMK) JUIsl TOCIEAYIOLIEro BKIOYEHHS B peecTp oOpa3oBaTesbHBIX
porpamm, BKIIFOUEHHBIX B cuctemy [ID1O»).
> Ha ocHOBaHMM mMcbMa MHHHCTEPCTBA IMpPOCBEWIEHHs Poccuiickon
®enepanuu ot 15.04.2022 1. Noe CK-295/06 «Metoaudeckue pexomeHaanmu «O0
WCIIOJIb30BaHUU TOCYIJApCTBEHHBIX CUMBOJIOB Poccuiickon ®enepanuu npu
O0Oy4eHHH ¥ BOCIUTAHUM JIETE U MOJIOJIEKHU B 00pa30BaTENIbHbIX OPraHU3aluUsiX, a
TaK)K€ OpraHu3alUsaX OTAbIXa JAEeTed W UX O3J0POBICHHUS» B MIporpammy ObLI
BKJIFOYEH OJIOK «3HAKOMCTBO C TOCYIapCTBEHHONW CUMBOJIUKON.

HoBuzna nporpammbl. bonbmioe 3HaueHue s (OPMHUPOBAHUS
OMOJIOTMYECKON KYJIBTYPhl yUAlIUXCSl UMEET U3YYeHUE MPHUPOAHOU OKpYyKarouiei

cpeabl, IIO3TOMY OTACIBHOC MCECTO B IIpOorpamMme OTBOAUTCA U3YHUCHHUIO



pacTUTENBLHOTO M KUBOTHOTO MHpa Kpasd. A Takke (HOpMHpOBaHHE
DKOJIOTHYECKOTO MBIIUICHUS! U JKOJOTUYECKOW OPUEHTUPOBAHHOM JEATENBHOCTH.
B o6pa3oBarenbHOM mpolecce 00MbIIOe MECTO YIEISIETCS MPAKTUIECKUM paboTaM
U OKCIEPUMEHTAIBHOW  JACATEIBHOCTHM  yYalluxcs, CIIOCOOCTBYIOLINX
(GOpPMUPOBAHUIO TPEAMETHBIX, MEXIPEAMETHBIX W JIMYHOCTHBIX KAauyecTB
YYAIIHXCS.

OTiNYMTEeJIbHOH O0CO0EHHOCTBI) IPOrpaMMBbl  SBJIIETCS — pealn3anus
KOMIUIEKCHOI'O TOJAXOJa K IoJade ydauuMmcsl OHOJIOTMYECKUX 3HAaHUN ee
alaliTUBHOCTH OJlarofapsl MCIOJIb30BAHUIO JTOTMKO-METOAO0JIOIMYECKOr0 MOAXO0/aA.
JlaHHas mporpamma NO3BOJIUT PACIIMPUTH KPYro30p M YPOBEHb 3HAHUU AETEN O
KOMIIOHEHTaX OKPY>KaIOIIEH CpelIbl U UX CBOMCTBAX.

Ilenarorunyeckas 1eJ1eCO00Pa3HOCTh peanuszanuu IIPOTrpaMMBbl
JIOTIOJIHUTENBHOTO 00pa3oBaHus «BHOMHKEHEpHs» 3aKIII0YaeTCsl B BOBMOXKHOCTH
pa3BUTHS  AHAIUTUYECKOTO  TUINA  MBINUIEHUS  OOydalolluXcs,  pa3BUTh
HAOJIOAATEIbBHOCTh U MHTEPEC K IMO3HAHHMIO OKPY)KAaroUled cpeabl U YIIyOuTh

3HAHUS OMOJIOTHH.

Lesab mporpaMmbl: CTUMYJIMPOBAHUE MTO3HABATEIILHOIO HHTEPECA U CO3JaHUE
YCJIOBUM JIJIS1 IMYHOCTHOTO PA3BUTHS yUAITUXCS Yepe3 yriyOJIeHHOE N3yUYCHHE
ouosioruu u skojorun. Co3aaTh YCIOBUS JJIsl pa3BUTHUSI €CTECTBEHHOIO HHTEpeca K

IMO3HAHUIO, IIOCTPOUTD JIMYHYIO U KOMaHIAHYIO HCTOPHIO YCIICXA.

3anaun O3HakOMUTENbHBIA  [ba30BBIM YPOBEHb | YTIyOJICHHBIH
yYpOBEHb YPOBEHB

Obyuarowue | GopMupoBaHue *pa3BHUTh . Pa3BUTH
CHUCTEMBl  HAy4HBIX MO3HABATEJIbHBI | 00OIIIeYyUeOHbIE 5
3HAHUM O KMBOH ¢ UHTCPECHl | yHTEIUIEKTYaIbHbIE
IPUPOJC u | UPH HSYICHHM | ymeHus: CpaBHHUBATH U
3aKOHOMEPHOCTSIX e | AOCTHKCHHH COIMOCTAaBIIATh
pasBUTHS, OHOIIOTHH 33 | Guomormueckue
HCTOPHUECKH nocienHne OOBEKTHI. AHAIM3 N

JECSATHIICTHS




OBICTpOM
COKpaIlCHHH
OMOJIOTHYECKOTO
pazHooOpasus B
ouocdepe B
pe3ynbTaTe
JNESITCILHOCTH
YyeJ0BEKa
CO3/IaHus
€CTECTBEHHO-
HAyYHOH  KapTUHBI
MUpa;
dbopmMupoBaHue
MepBOHAYAIIbHBIX
CHUCTEMaTU3UPOBAHH
BIX TPEJICTABICHUIN O
OMOJIOTUYCCKUX
00BEeKTaX,
mporeccax,
SIBJICHHSX,
3aKOHOMEPHOCTSIX,
00 OCHOBHBIX
OMOJIOTUYECKUX
TEOPHSIX,
DKOCUCTEMHOU
OpraHU3alNH KWU3HM,
0 B3aHMOCBSI3H
’)KHBOTO M HEXXHUBOT'O
B ouocdepe,
HACJIEJICTBEHHOCTU U
U3MEHUYHMBOCTH,
OBJIAJICHUC
MOHSATUNHBIM
arrmapaToM
OMOJIOTHH.
[Tpuobperenue
OIIbITA
VICIIOJIB30BaHUS
METOJIOB
OMOJIOrMYECKOM

JJIA

(mostyyeHue
aHTHTEN  JJIA
JICUCHUS 51
JIHArHOCTUKHU
MH(EKITMOHHBIX
u
HACJICICTBEHHBIX
3a00JIEBAHHUM,
n300peTeHHe
HOBBIX
JICKapCTBEHHBIX
Ipenaparos,
YCTaHOBJICHHE
CTETICHU POJICTBA
JIIOIEH,
MOJTyYCHHE
HOBEHILINX
COPTOB PaCTCHUM
UT. 1.);
PaCIINPUTD U
YTIyOUTH
TEOPETHUCCKHE
3HAHHS B 00J1aCTH
ouojoruu,
XUMHH, SKOJIOTUU
YEeJI0BEKA,
OXpaHbI 3I0POBbS
YeJI0BEKA.

OIICHKA Pa3TUIHBIX
TUIIOTE3 CYIITHOCTH
)KU3HH, TJI00aJIbHBIX
9KOJIOTHYECKUX
npoOjeM Hu ImyTed HX
peIIcHMS,
MOCJIEACTBUH
COOCTBEHHOM

eI TeIIbBHOCTH B
OKpY’Karolen cpese;
OMOJIOrUYECKOM
nHpopmaruu,
[OJIy4aeMOu u3
Pa3HBIX HCTOYHUKOB;
MOJTyYCHHBIC
pPEe3yNbTaThl HAYYIHBIX
HCclieJOBaHUI
YYCHBIX B
MUKPOOHUOJIOTHH,
MOJICKYJISIPHOU
OMoJIOruK, OMOXHUMUH,
OOTaHWKE, 300JIOTHUH
BBISBJISTh TPUYHHHO-
CJICJICTBEHHBIE CBSI3H.




HAyKH U MPOBEICHUS
HECJIOKHBIX
OMOJIOTHYECKUX
AKCIIEPUMEHTOB IS
W3YYCHHS YKUBBIX
OpraHH3MOB u
YEeJI0BEKA,
IPOBEJCHHE
DKOJIOTHYECKOIO
MOHHUTOPHHTA B
OKpY’Karolle cpese.

Pas3zsusarowue

Pa3Buth
KOMMYHUKATHBHBIC
CIIOCOOHOCTH;
Pa3Buth notpedHOCTH
B IPUOOPETEHUHN
AKOJIOTUYECKUX
3HAHWI, OpUEHTALUA
Ha IPAKTUYECKOE UX
MIPUMEHEHUE;

Pa3Buths ymenus
OIICHUBATh
pe3yJbTaThl
B3aMMOJICUCTBUS
JIOJIEN C PUPOAOH
(B3aumopeicTBHE
IIPUHOCUT Bpe/T
npupojie, 6€3001IHO,
MIOJIE3HO).

CdopmupoBats 1
pPa3BUTH
AKOJIOTHUYECKOE
MBIIIIJICHUE,
yMEHHE
MIPUMEHSITh €0 B
MO3HABaTEIbLHOM,
KOMMYHUKATHUBHO
1, collMaabHOM
MPaKTUKE U
npodeCCHOHAIILHO
1 OpUEHTALINY;

[IpuBUTH HABBIKK
HCCIIE0BATENIBCK
OU U TBOPYECKOMN
paboTHI;

Pa3Buth o0mIeyucOHbIC
1 UHTEJJICKTYaJIbHbBIC
YMEHHMS: CPAaBHUBAThH U
COTIOCTABJISATh
OMOTEXHOJOTHYCCKHUE
0OBEKTHI, METOIBI
OMOTEXHOJIOTHH,
aHAJTM3UPOBATh
MTOJTYICHHBIC
pEe3yNbTaThl HAYIHBIX
HCCJIEIOBAHUM YUEHBIX
B MUKPOOHUOJIOTHH,
MOJIEKYJISIPHOU
OMOJIOTHH, BBISBIIATH
MIPUINHHO-
CJICZICTBEHHBIC CBS3H
MIPH U3YYCHUH
METOJI0B
OMOTEXHOIOTHH,
OMOJIOTUYECKUX
SIBJICHUM
TpaHchopmaIu,
TPaHCAYKITUH U JIp.,
00001maTh PaxTsI,
JIeaTh BEIBOIbI




Bocnumamens | Boctiutats Ha PazButue CtumynupoBaTh

Hble IpUMEPE OTKPBITUH B | TNYHOCTHBIX NOTPeOHOCTH B TPY/IE,
OMOTEXHOJIOTHH Ka4ecCTB: MPUOOIIICHUE K
yOEXIEHHOCTh B aKKypaTHOCTH, KOJUIEKTUBHOM
MMO3HABAEMOCTH TPYIOTIOOUS, NEATETbHOCTH;
IPUPOJIBI, IECTBUH | OTBETCTBEHHOCTH
€ IUHBIX K ceOe 1 CBoeMy
3aKOHOMEPHOCTEH ISl | 300POBBIO;
MaTepUalIbHOrO0 MUpPA.

Bo3spacm oemeit, yuacmeyrouwux ¢ peanuzayuu npozpammsl: 5-6 Kiiacchbl
Cpoku peanuzayuu. nporpaMmma paccuutana Ha 1 roga, oobem 108 gacos.
OcHosnvie popmot 3auamuil:

*  I'pynmnoBsle U MHAWBUYaJbHBIE Ja0OPATOPHBIE PAOOTHIL.
*  HccnenoBarenbckue padoThl 00yYaromMXCs.
*  Ilpaktnueckas pabora.
*  IlpoexTHas pabora.
*  DKCKYpCHH.
*  OpraHu3anMOHHO-IESITEIIBHOCTHBIE UIPBI.
*  BuyrpeHHue 1 BHELIHUE KOH(PEpEeHIUH 00yYarOuXCsl.
Dopmul opeanuzayuu 0eamenpbHOCMU . VHIUBUAYalIbHAs, TPYIIIOBAs.
Pestcum 3anamuii: 3 akaJeMUYeCKUX Yaca B HEJENI0. 3aHATHS MPOBOASTCS
2 pasa B Hezento 1o 68 MuHyT (1,5 akazeMHUecKuX yaca) ¢ IepepbIBOM Ha OTABIX B
10 munyT nocne 45 MuUHYT ¢ Havana 3aHATUA. OJIMH aKaJeMUYECKAN Yac JUIATCA
45 wmwunHyT. JlomonmHuTenpHas ~— 00mieoOpasoBaTeNbHAs — OOIEpa3BUBAIOIIASL
nporpaMma TOpH HEOOXOJUMOCTH MOKET OBITh peaju30BaHa C [OMOIIbIO
COBPEMEHHBIX JWCTAHIIMOHHBIX TexHonoruil. I[lpm mucranmmonHoi dopme
OoOy4eHHMs JJIUTEIBbHOCTh 3aHATHS cokpamiaercs 10 15-30 MUHyT (B 3aBUCUMOCTH
OT Bo3pacta oOydaromuxcs © (GOpMbl MOJAaYM MaTepuaia, C Y4ETOM

camocTosTenbHoi padotsr) (CII 2.4.3648-20)




Hanonnaemocms yueonwvix cpynn: coctapnget 10 - 15 yenonek.

Ilhanupyemoie pezyromamaoi:

O3nakomumenvHulll baszoswviu Yenybnennwiii
MeranpeaMeTH | *BIAJECTh * YMETh HAXOAWTH | * BJIAJETh LIEJIEBBIMU U
bie (0Owue O/ | COCTABISIONIIMH HEOOXOIUMYIO CMBICJIOBBIMU
6cex MooyJiell) MCCIIEI0BATENILCKOM | MHHPOpMALIO B YCTAaHOBKaMH B CBOHUX
u IIPOEKTHOM | PA3JINIHbBIX JICUCTBUIX u
NEATEIIBHOCTH, HCTOYHHKAX MOCTYIKAX 1o
BKJIIOYass  YMCHHS (TekcTe YyUCOHHKA, | grHomennto K KHBOI
BUAECTh  mpobiemy, HAYTHO= IPHUPOJIE, CBOEMY
cTaBUTh  Bompocsl, | TOMYAPHOR 3/10POBBIO U 37I0POBBIO
BBIJIBUTATH TTepatype, OKPYXKaIOlIUX; YMETh
UIOTe3bl,  JABATh | oooPix " | anexsarHo
OTIpEICIICHUS CTIPABOYHHKAX); UCIIO0JIb30BaTh
MTOHATHUSM, ZZ;;;SHPOBMB , | DEUEBBIE CPE/ICTBA Jist
KJ1accu(uIpoBaTh, OLIEHUBATH JTUCKYCCHU Ii[
HaOJIIO1aTh, HHbOpPMAITHIO, apryMeHTalluu CBOEH
POBOJNUTH MpeoGpasossBary | NO3HIMH,  CPaBHUBATH
AKCIIEPUMEHTHI, uHpoOpMammio w3 | PA3HBIC TOUKH 3pEHMS,
Jenath  BBIBOABI M onnoil (opmbl B  APTYMEHTHPOBATh
3aKJIIOUCHUS, IPYTYIO CBOIO TOYKY 3pEHUS,
CTPYKTYpHUPOBATh OTCTauBaTh CBOIO
MaTepHal, MO3ULIHIO.
OOBACHATD,
JIOKa3bIBaTh,
3aluIaTh CBOU
ujen
JIngHOCTHBIE * OCHOBHBIE « Ilo3HaBare |+ WHTEICKTyaIbHBIC
(06wyue o5l PUHITUIIBI " JbHBIC YMEHHUS
scex modynei) IpaBuJia HHTEPECHI u (Jtoxa3bIBaTh,
OTHOILICHUA K MOTUBBI, CTPOUTDH
’KHBOH IIPUPOJE; HaIMpaBJICHHbI € pacCyxacHus,
« OCHOBEI Ha H3yUeHHe aHaJIM3UPOBATh,
3JI0POBOTO SKHBOI CpPaBHUBATb,
o6pasa KM3HH W HPHPOIBI JIeaTh BHIBOJIBI U
310POBbE ap.);
cOeperarommx *  3CTETHYECKOE
TEXHOJIOTUH. OTHOLICHHE K




JKUBBIM O00BEKTaM.

IIpenmerHsie MopaynbHBIA IPUHIMI TOCTPOEHUS IPOrPaMMBI ITPEAYCMATPUBAET

OIIKMCAaHUC ITPCAMCTHBIX PE3YJIbTATOB B KAXKJIOM KOHKPCTHOM

®opma 00y4eHUS OUHAS

O3HaKOMHTENbHBIHI bazoBeiit YrayOneHHbIN

dbpoHTanbHAs B MaJIbIX Ipymmax WHIAUBUyalIbHAs (TTapHas)

KpuTtepun onieHKku 3HAHM, YMEHUI ¥ HABBIKOB NPH 0CBOEHUY MPOTrPAMMBbI

JInsi OLIEHKM OCBOEHHUSI MpOrpaMMbl, B TEUYEHHE TIoAa WCIOJIb3YIOTCA
CICAYIOIIME METOJbl JUArHOCTHKU: HaOMIoJeHue, pediekcrs, BBIIOJIHECHUE
y4eOHBIX MPOEKTOB, yYacCTHE B OPraHU3yeMbIX BHYTPU TIPYIINbl KOHKYpCax,
COpPEBHOBaHMM, pa3pabOTKa M 3alllUTa TPYIIOBBIX IIPOCKTOB B 3aBEPIICHUH
KaXJI0TO MOJTYJIS.

Jlns ouleHMBAHUS CUCTEMbl 3HAHUM TpUMEHsiETCs 3-X OajyulbHas IIKaja
(BBIACISIETCS TpPU YPOBHS: HUXKE CPEIHEro, CPEIHMM, BBIIE CPEAHET0) B
uHTerpar ¢ oOpasoBatenmbHor  cuctemorr  Class  Dojo  (URL-

anpec:https://www.classdojo.com/ru-ru/), rme Kaxmblii U3 3aperHCTPUPOBAHHBIX

OOyYarOIIMIiCST BMECT€ C POJIUTEISIMHU CMOXET OIICHUBATh PE3yJlbTaThl CBOEH
YCIIEBAEMOCTH U YPOBEHBb MIPUOOPETEHHBIX KOMIIETEHIIUN B paMKax Kypca.
Xapaxkmepucmuka ypoeHsa 0CE0€HUA NPOZPAMMBL KypCa:

YpoBeHb OCBOCHHMS MPOrPAMMBI HUXKE CPEAHEro — OO0ydJarouuicsi OBIaes

MeHee ueM 50% mpeayCMOTpPEHHBIX 3HAHWUM, YMEHUW W HABBIKOB, HCIBITHIBAET
Cephe3HbIC 3aTPyAHEHUSA MpU paboTe ¢ Y4EeOHBIM MAaTEpUAIOM; B COCTOSIHUU

BBIITOJIHATD JIMIIb HpOCTCfIIHHC IMPAKTHUYCCKHUC 3aJaHW:A I1ICaarora.

CpenHuil YpOBEHb OCBOEHHS NPOrpaMMbl — OOBEM YCBOEHHBIX 3HAHMIA,

NpUOOPETEHHBIX YMEHU U HaBbIKOB cocTaBisieT 50-70%; paboraer ¢ y4yeOHbIM

MaTCpruaJIoOM C IMOMOMIBIO II€aarora;, B OCHOBHOM, BBIIIOJIHACT 3adaHUsI Ha OCHOBC



https://www.classdojo.com/ru-ru/
https://www.classdojo.com/ru-ru/
https://www.classdojo.com/ru-ru/
https://www.classdojo.com/ru-ru/

oOpasla; yJOBJIETBOPUTEIBHO BIIQICET TEOPETHUECKOW HHGpOpMAaLMEe MO TeMam

Kypca.

yDOBeHB OCBOCHUI MPOrpaMMbl BBIIIC CPECAHETO — yanlHﬁCH OBJIaACJI Ha

70100% mpeayCMOTpEHHBIM MpOrpaMMOM y4eOHBIM IUTAaHOM; paboTaeTr ¢
y4eOHBIMA MaTepHallaMid CaMOCTOSITEIBHO, HE HCIBITHIBAET OCOOBIX TPYAHOCTEH;
BBITIOJIHAET TPAKTHUYECKUE 3aJaHus C peanm3anueldl COOCTBEHHBIX 3aMBICTIOB,;
cBOOOJIHO BJIaJIeET TEOPETHUECKON HHPOPMAITHEH 110 KypCy, YMEET aHAIU3UPOBATh
Y TIPUMEHSTH TIOMyYEeHHYI0 HHPOPMAIIHIO Ha IPaKTHKE.

(I)OprI KOHTPOJIA U MOABECACHUA UTOI'OB:

. coOecenoBaHue,

. HaOJII0ICHUE,

. WHTEPAKTUBHOE 3aHSTHC;

. aHKETUPOBAHUE,

. BEITIOJTHCHUE TBOPYECKUX 3aaHUM,

. TECTUPOBAHUE,

. IBpHUCTHYECKas Oecea,

. oOy4aroniye Urpsl (1e10Basi Urpa, UMHUTAIIHS),

. TECTUPOBAHUE,

. KoH(pepeHus,

. ydacThe B KOHKypcCax, OJIMMIINAJAX, BUKTOPUHAX, KOHKypcax B TEUEHUE
roja.

. MOJATOTOBKA U 3aIllUTa MHAUBUIYATBHBIX POCKTOB MO OCBOCHUIO MOAYJICH;

° IMOATOTOBKA U 3allIUTa MHAWBUAYAJIBHLIX ITPOCKTOB B KOHIIC y‘l€6HOFO roga.



YueOHbIN JIAH

Ne KoauyecTBo yacoB
MOIY.JI Hassanue monyJs Teopu | Ilpaktu | Bcero
| | Ka

1. buorexnomorus 15 23 38

2. AKBaroHuka 9 20 29

3. [TpakTudeckas Ghu3uoI0TUs 9 18 27

4, DKOJOTUYECKasi TEXHOJIOTUs 5 9 14

UTOIo 38 70 108

Moayanb 1 «buorexHosorus»

]_Ie.]'lb - C(l)OpMI/IpOBaTB SHAaHHUA O CTPOCHUH PACTUTCIIBHBIX U )KUBOTHBIX KJICTOK,

O3HAKOMHUTBCS ¢ 0COOEHHOCTAMHU M3BieueHus mosekyn JJHK, uzyunts cocta

KJICTOK, BOIIOpOIIHBIﬁ ITOKAa3aTellb OMOJIOTHUECKUX cpea. yJIyLIIHI/ITB CITOCOOHOCTh

AHaJIM3NPOBATh, CPABHNUBATD, O606IHaTB " JCJIaTh BBIBOJbI HA OCHOBC CPABHCHUA

pe3yibTaTOB J1A0OPATOPHBIX PadoT.

Brauane o0pa3oBaTenbHOrO IMpolecca IMeJaroroM IMPOBOJUTCA BXOJHAs

AUArHoCTUKa B BUAC aHKECTUPOBAHMA. B X0A€ KOTOPOIro yCTaHABJIIMBACTCA YPOBCHDb

3HaHHUK 00YyYaroIIerocs.

B pesynbraTe OCBOCHHMS MOAYJIA IPOBOJUTCS HPOMEXKYTOUYHAs ITPOBEpPKA

3HaHWM, OO0y4aromuxcs B (QopMe Ompoca, MO3BOJSIONIETO BBISBUTH YCBOCHHE

MaTepuaia 00y4JaromuMHCs.




VYpouu |3amaum  IIpormosupyemsl| Kpurepuu | [Ipumensiembie | DPoOpMbl U
OCBOCHHUA | MOYIIS € onpeaciCHus METOJbI 1 MCTOAbI
IporpaMm NPEIMETHBIC | ppeMeTHBIX TeXHOJIOruyu  AHarHOCTHKH
bl MOJYJIS pe3yIbTATHI pE3yIIETATOB
O3HakoMH - -YyMEHHUE -yMEHUE TexnoJioruu: HaOmroneunue,
TEIbHBIA YMEHHE  O0OOCHOBBIBAaTH (CTaBUTH Y pa3BUBAIOIIETO TE€CTUPOBAHU

CaMOCTOAT MI/IKpO6I/IOJ'IOFI/I‘-I IMPOBOAUTL HC 06yquH;1; e
CJIBHO €CKHC IPO1ECCHhI, CJIOKHBIC BHYTPUTPYIIIIOBA
IIPOBOJAUTD SIBJICHUS, OIIBITHI, b

HcCcJIeJ0Ba (0OCHOBHBIC OKCIICPUMEHTBI nydypepenimaiu
HUS buonornueckue B o0macTu g s
1abopaTop TEopHUH, Ha OHOJIOTHM H OpraHH3aIK
HbIC OCHOBE€ 3HAHUN MHUKpPOOHOJIOTH oOydeHHs Ha
OasucHble 00 U, U Pa3HOM YPOBHE,
TOHATHS  |MUKPOOMOJIOTUH, HAOTFOICHUS 32 THYHOCTHO-
TIPOMBIIILT reHETUYECKOH U hKUBBIMH OPHEHTHPOBAHHA
CHHOM  KJIeTOYHOI 00BEKTaMU; g

MHKPOOHO yrppskerep,

JIOT'HH, HNHKEHEPHOM

TCHETHHECC hysumonornm.

KOU 1

KJI€TOYHOU

WH)XECHEPHU

u,

VH)XEHEPH

o

SH3UMOJIOT

uu,

HEO0OXO0IH

MBI 11

OCMBICJICH

nst

OMOTEXHOJI

OrM4eCKOT

0

MMPOU3BOJIC

TBa,




0a30BbI -yMEHHUE |- aHAIM3UPOBATH -yMEHUE Texnonorun HaGmonenue,
CPaBHUBAT GHOTEXHOJIOTHYE FOTOBHUTH Pa3BUBAIOLICTO AHKECTUPOBAH
b CKHE IIPOLECCHl, BPEMEHHbIE  OOYy4EHUs; ue, onpoc
MHKPOOHO e rionp3yemble B Mukpornpenapa JIHIHOCTHO-
JTOTHACCKU 1y s g HBIX T bI 1 Pa0OTaTh OPUECHTUPOBAHH
iOMHOHeH OTpacisax C ONTHYCCKUMHU sl TEXHOJIOT U,
o1 Meigry TPOMPIIICHHOCTMIKPOCKONIAMH Ilenaroruka
co6oii o M ¥ CEIBLCKOTO | -HaBBIKH COTpY/JAHHYECTBA
caMocCTosT X034A1CTBaA. [IPUTOTOBJICHUS -
€JIBHO XapaKkTepUCTUKU BpEMEHHBIX ~ METOIBI:
BBIOpaHHBI MUKPOOPIaHU3M MuKpoInpemnapa PernpolyKTHBHEI
M OB. TOB 1 METOJI;
KPUTCPUAM Bocnpoussenenu
) e U
ACTIATh IIOBTOPEHUE
BBIBO/IbI crocoba
u NEeATEIbHOCTH
YMO3aKIIIO 0 3a/JaHusAM
YEHUS Ha neaarora;
OCH Metoabl
OBE pa3BUTHSA
CpaBHEHHUS CaMOCTOSITEJIBHO
: CTH.
Yraybne | - -YMEHUE -XOJl TexHomoruu HaOmronenu
HHBIN MOJCIHP | paboTaTh C | NPOBEIEHUS | Pa3BUBAIOLLEIO | €,
OBaTh COBPEMEHHBIM | TA0OPATOPHBI | OOYUYEHUS; TECTUPOBAH
OMOTEXHO | TabOPaTOPHBIM | X paboT; Buaytpu ue,
JIOTHYECK | 000pyIOBaHHE rpyInmnoBas aHKETHPOBa
Ui M; -YMEHHE mudpdepenuna | HUE,
NPOLECC, | POBOIUTH S 7T 3a4ETHBIE
OCHOBBIBA| GpoTexHOIOTH opranmsaiuu | MEPONPHATH
ACH HA  geckne obyuenus a | b
nabopato aBOPATOPHbI pa3HOM ypoBHe, | KOHKYPCHL.
PHBIX € paboTHI. JIMYHOCTHO-
UCCJIEIOB
AMVSIX 7 OpUEHTUPOBAHH
SHAHII ast TEXHOJIOT U,
OMOTEXHO
JIOTUYECK
oro
000py10B




aHMs;

YyeOHO-TeMaTHUYeCKHH II1aH MoayJs 1.

«buorexHomorus»
Ne Ha3Banmue pa3zgeiia Kosn4ecTBo yacos
Teopusi | IlpakTuka | Beero
1 | BBenenue B 00pa3oBaTe/ibHYI0 1 1 2
nporpamMmmy
1.1| O6mme mnpaBuia TMpPOBEACHUS padOT B 1 1 2
71a00paTOpUU U TEXHUKA OE30MTaCHOCTH
2 | DJeMeHTapHOe BBeJeHNE B 2 2 4
MHMKPOOHO0JI0THI0 U OMOTEXHOJIOTHIO
2.1| Uctopuss ~ cTaHOBICHUS 2 0 2
MUKpPOOHOJIOTUA Y OMOTEXHOJIOTHH
2.2 | Posib MUKpOOpPTraHU3MOB B MPUPO/IE 1 1 2
3 | ObopynoBanue, MaTepHAaJIbI " 1 3 4
HHCTPYMEHThI, NnpuMeHsieMble B
OMOTEXHOJIOTHH
3.1| Uzyuyenue YCTpOMCTBa MHUKpPOCKOTIA. 1 2 3
N3yuenune 00BEKTOB C  IOMOUIBIO
MUKpPOCKOTIa
3.2 | Marepuaibl © HHCTPYMEHTBI 0 1 1
4 | OCHOBHBIE METO/bI U3yYCHUS 4 8 12
MHKPOOPraHu3MoOB
4.1 | Metonapsl MUKPOCKOTTUYECKOTO 1 1 2
MCCIIETIOBAHMS MUKPOOPTaHH3MOB
4.2 | Mopdomnorust 6akTepruaIbHBIX KIETOK 1 1 2
4.3 | Metoas! nuddepeHimanbHON OKpacKu 1 3 4
MUKpPOOOB
4.4 | TlutaTenbHble cpeabl. MeToasl 1 3 4
CTepUITH3AIIH
5 | KyJbTHBHpOBaHME MUKPOOPTAHU3MOB 7 9 16
5.1| Ananu3 Mukpohaopsl BO31yXa, BOAbI U 1 2 3
TIOYBBI
5.2| AHaIIM3  JIEUCTBUSA  aHTUOAKTEPUATbHBIX 1 1 2

CPEICTB Ha pocT KYJbTYpBI
MHUKpPOOPraHU3MOB




5.3| JlelicTBHE JIEKapCTBEHHBIX TPaB HA 1 2 3
OakTepun

5.4 | BeipamuBanue HedTenepepadbaThIBaOIINE 1 1 2
OaxTepuu

5.5| POoCT MOJIOYHOKHCTIBIX OaKTEpHUil. 1 1 2
MomnouHoKHuCI0e OpOKEHHE.

5.6 | MacnsHokucioe OpoXxeHue. 1 1 2
HakonutenbHas KyiabTypa MacisiHOKHCIBIX
OakTepuit

5.7 | MukpoOHUOIOrHYeCKUi aHAINU3 MsIica U MSIC 1 1 2
IPOIYKTOB
Uroro: 15 23 38

Conep:xkanue nporpammsbl 1 moayis « BHOTEXHOJIOTUsD)
BBenenue B 00pa3oBaTe/ibHYIO Iporpammy (2 4).

Teopus. BBoanblii HMHCTpyKTaX 10 TexHuUke Oe3omacHocTu. [IpaBumna
opranuzauuud pabodero mecta. [IpaBuia pabOThI C KOJIOIMMU U PEXYIIUMHU
[IpeAMETaMH.

[IpakTuka. OOmuMe mpaBuiia MPOBEICHUS PabOT B Ja0OpaTOPUU U TEXHHKA
0€30IaCHOCTH.

dopMbl MPOBEJICHUS] 3aHATUU: JICKIMU, Ja0OpaTOpHbIE M MPAKTUUECKHUE
3aHATHS, DKCKYPCUH

®dopMbI TOABEICHUS UTOTOB: OJIUI[-OMPOC B OPME BUKTOPUHBI.

DJIeMeHTApHOE BBeJAeHNEe B MUKPOOHOJIOTHI0 U OMOTEXHOJI0THIO (4 1).
Teopus. Mcrtopusi cTraHOBIE€HUS MHUKPOOMOJIOTMM W OMOTEXHONOrHU. Poub
MHUKpPOOPraHU3MOB B IIPUPOJIE.

[IpakTtuka. CocrtaBieHue TpohUUECKUX LEMeH, -HKOJOoTUYecKas urpa
«OCTpoBY, pellIeHHE TOTHYECKUX 3a/1a4 Ha ONpEAeI€HUEe MUKPOOPraHUu3Ma.

DopMbI DPOBEACHUS 3aHITUMN: JIEKIIUNA
®dopMbl IOABE/ICHHS UTOTOB: OJIUII-OTIPOC, Oecena, TecCT.

Oo6opynoBanne, MaTepuaJbl U HHCTPYMEHTBI, IPUMEHsIEMbIC B

ouorexHosoruu (4 4).

Teopusa. VYcrpoiicTBO MHKpOCKoma. TexHMKa padOTbl C MHUKPOCKOIIOM.
OcCHOBHBIE MaTepHaJIbl U UHCTPYMEHTHI, UCIIOJIb3yeMbIe B Hay4YHOU J1TaOOpaTopHu.



TexHuka MaHunyjsaguu ¢ MarcpualaMu HW = HHCTPYMCHTaAMMU. MeTO,Z[I/IKa
IIOATrOTOBKH OCHOBHBbIX PCaKTHBOB, HCIIOJIB3YCMbIX npu pa60Te C
MUKPOOPTraHU3MaMHU.

[IpakTrka. [IpuroTroBieHre BPEMEHHOTO MHUKpPOIPEINApPATa, PACCMOTPEHHUE
€ro NP Pa3JINYHbIX YBEJIMUYECHUSAX MUKpOcKomna. [[puroroBieHne peakTUBOB.

(DODMBI IIPOBCACHUA 3aHSATUM: JICKIIUK, ICMOHCTPpAlH, IIPC3CHTALIUH.

@®opmbl _ 10/ABE/IEHUS.  UTOTOB:  Onuim-ompoc, Oecena, TeCT, OLIGHKA
OPaKTHUECKUX YMEHHM 1o pabore ¢ o00OpyAOBaHHWEM, MaTepHalaMud U
UHCTPYMEHTAMH.

OcHOBHBIE METOAbI H3YYCHHU MUKPOOPranu3mMos (12 4).

Teopusa. OCHOBHBIE METOABI IPUTOTOBIICHHS MUKPONPENAPATOB: METOJ
pa3aBIE€HHON Kalid, METOJA «BHCsuei» Karum. CTpoeHue OakTepuaibHOU
kiaeTkd. OcHoBHble (opmbl  Oakrepuil. DOYHKIUU OTAEIBHBIX OpraHesl
OakTeprabHbIX KIIeTOK. Criocob okpacku Oakrtepuii o I'pamy. uddepenumanus
OakTepuil B 3aBUCUMOCTH OT OKpacku mo I'pamy. Poinb, cocraB, mpuroroBieHue
UTaTeNbHBIX cpel. CTepuin3anus 1abopaTOpHOU OCYABl U 000y IOBAaHUS.

[Ipaktuka. [IpuroToBneHre MHUKPOCKOMMYECKOTO TIpenapara OakTepHid
paznIuyHBIMU MeToaaMu. Dukcanus U OKpacka mpemnaparoB Oaktepuii. M3ydenue
IpernapaToB IMOJ MHUKPOCKONOM. [IpHroToBieHHE MpenapaToB pa3IudHBIX II0
dbopme Oaktepuii. [Ipurorosnenue npemnapaToB 6akTepuii, okpameHHbIx 1o ['pamy.
[ToaroToBKa MOCY/IBI B 00OPYIOBAHUS JIJISl TPOBEICHMS HAYYHOTO MCCIICTIOBAHNA.

c]:)O‘DMI;-I IIPOBCACHU A 3aHSATUM: JCKIIUH, ACMOHCTPpAaluH, IIPC3CHTALIN.

@dopMbI NOJIBEJIEHUS UTOTOB: OMPOC, Oecena, OLEHKA MPAKTUYECKUX YMEHUN
I10 IIPUTOTOBJICHUIO TIPETIAPATOB.

KyabTuBupoBanue MUKpoopranusmos (16 ).

Teopusi. MeTonnka mpoBeAeHUS JA0OPATOPHOTO aHajdu3a MHUKPOOHOM
00CEMEHEHHOCThIO OCHOBHBIX cCpell >ku3HHU. Ilomcuer KoJgoHHEOoOpa3yrommx
equnun.  lIpuroroBnenne mpenapatoB. OnpeneneHUE  MHKPOOPTaHU3MOB.
AHTHOaKTepuanbHble  CBOWCTBAa. PoCT KyJIbTYyphl MHKPOOPTAaHM3MOB  TIPH
BHEJPCHUHM B CHUCTEMY BEIIECTB, 00JIAIalONIUX aHTUOAKTEepUATbHBIM 3P hEeKTOM.
BemectBa JIeKapCTBEHHBIX PACTEHUM, MPUIAOIIAE UM JIEKAPCTBEHHBIE CBOMCTBA.
3HaKOMCTBO C HEKOTOPHIMH MHKPOOPTaHW3MaMu - BO3OYAUTENAMH OOJIe3HEH
pacrenuil. CymHOCTh Tmpolecca OpoxeHus. Bo3OyauTenn MOJIOYHOKHUCIOTO
Opoxxkenusi.  IIpakTMueckoe  HCMOJIb30BaHHWE  MOJIOYHOKHUCIBIX  OakTepuid.
Bo3Oyautenu wmacisiHokucioro Opokenus. [IpakThueckoe HCMOIb30BaHUE



MacJSTHOKUCTBIX OakTepuil. Mukpodiaopa msca. OneHKa CBEXKECTH Msca. DTarbl
MUKPOOHUOJIOTUUECKOTO UCCIEIOBAHUS MsICa.

ITpakTnka. AHanmu3 MHUKpPO(IOpH BOJBL, BO31yXa, IOYBbl. DBrlgBIeHUE
cCpenacTBa, oO0Jafalomero  HauOOJNBIIMM  aHTHOAKTepUAIbHBIM 3 dexToM
nocpeacrsoM nozacuera KOE B wyamkax Ilerpu. IlpoBenenue Meronuku
BBISIBJICHUSI ICWCTBUSA JIEKAPCTBEHHBIX TPAB HA POCT KYJIbTYPHl MUKPOOPTaHU3MOB.
ITpoBeneHne METONMKH IO OOHAPYKEHUIO OAaKTEpUM, BBI3BIBAIOLIUX MOKPYIO
rHIb  Kaptodens. OmnpenerneHre  KHUCIOTHOCTH  MoOJoka 1o TepHepy.
[IpurotoBnenne (PUKCUPOBAHHOTO TMpermapaTa MOJOYHOKHUCIBIX  OaKTepHid.
OmnpeneneHne MaciasiHOW KHUCIOTBI B Cpelle, COJAEpXKaleH  KIOCTPUAMH.
Nnentudukarms KJIOCTPUANMN Ha  [pemnapare. MukpoOuosornaeckoe
UCCIIEJOBaHKE MsCA.

DopMBbI TPOBE/ICHUS 3aHIATUI: JICKIINHU, JEMOHCTPAIU, Tpe3eHTau. DPOopMbl
OABENICHUsSI HTOTOB: OIPOC, Oecena, TeCT, Mpe3eHTalusl pe3yJIbTaToOB.

Monyab 2 «AKBANIOHMKA)

Ieab nmporpamMmmsi:

- ¢dopmupoBaHue y oOydaromuxcs O0a30BbIX KOMIIETEHIIUM B 00JacTu
DKOJOTUU, OHOJOrMM W  OMOTEXHOJIOTHH, pacllupeHue U YriIyOJeHHue
MEXMPEAMETHBIX 3HaHUM, oOecreueHue 3aHATOCTH JIeTel COLMaIbHO 3HAUYMMOM
JEeSATEIbHOCTBIO U X CaMOpealln3aliy;

- CO3JaHME€ YyCIOBHM [UIsl caMOpeaju3allid IIKOJIbHUKOB 4Yepe3
CaMOCTOATENILHOE TBOPYECKOE OTHOUIEHHE K JIeNly, MPOEKTHOE MBbILIUICHHUE
CpEICTBAaMH 3KOJIOTHYECKOT0 00pa30BaHuUs U BOCIIUTAHUS;

- pallMOHAIBHOE UCIOJIH30BAHUE TPUPOAHBIX PECYPCOB.

Brauane o0pa3oBaTenbHOro IMpoliecca MeJaroroM MPOBOJUTCA BXOJHAs

JTMAarHOCTHKA B BUJC aHKETHUPOBAHUA. B X0/1e KOTOPOTO yCTaHABIMBACTCS YPOBEHD
3HaHUN 00YyUarOIIETOCs.

B pesynpTaTe OCBOEHWS MOIYJS MPOBOAMTCS IMPOMEXKYTOUHAS TMPOBEPKA
3HaHHWK, OO0ydaromuxcs B (GopMe Ompoca, IMO3BOJISIONIETO BBISBUTH YCBOCHHE

MaTtepuaia 00y4JaroIuMHUCS.

YpoBuu |3amaum |IIporHosupyemsl, Kpurepum | Ilpumensembie | Dopmsl u

OCBOCHHUA | MOy € onpenecHus METOAbI U MCTObI
[porpaMmm [IPEIMETHBIE TIPEAMETHBIX TexXHoJoruu |AAArHOCTHKHA

bI MOy ISt PC3YIBTATRl | pe3ynbTaTOB




O3HakomMu
TEJILHBIN

YMEHHE
CaMOCTOST
€JIbHO
MIPOBOIUTH
Hcciea0Ba
HUSA
maboparop
HBIE
Oa3nCHBIE
MMOHATHS
00
AKBAITOHUK
e KakK
MUHAMAYH
o
PKOCHUCTEM
e, 0
CHCTEME
B3aHMMOCBS
3en
BHYTPH
HMCKYCCTBE
HHOU
PKOCHUCTEM
bl
U3YIUTh
HCTOPHIO
pa3BUTHSA

u
COBpPEMCHH
oe
COCTOSTHHE
AKBAITOHUK
W.

-yMEHUE
000CHOBBIBATH
MHUKPOOHOJI0THY
€CKHE MPOILIECCHI,
SIBJICHUS,
OCHOBHBIC
buonornueckue
TEOpUH, Ha
OCHOBE 3HaHUM
00
MUKpPOOHOJIOTUH,
IeHETUUYCCKOU U
KJIETOUYHOMU
WH)XCHEPHUH,
WH)XCHEPHOU
SH3UMOJIOTHH.

-yMEHHUE
CTaBUTh 5
IIPOBOJIUTL HE
CJIOKHBIE
OIIBITEI,
AKCIICPUMECHTHI
B o0acTu
OHOJIOTUH U
AKBaITOHHKE,
51
HaOJIIOIEHUS 3a
"KBBIMU
00BEKTaMU;

HaOmroneunue,
TECTUPOBAHU
e

TexHnonoruu:
Pa3BUBAIOIIETO
00yueHus;
BHYTPUTPYIIIIOBA
b
nuddepeHnanu
b TUTST
OpraHu3aIuu
oOyueHusI Ha
Pa3HOM YpOBHE,
TTUYHOCTHO-
OpUEHTHUPOBaHHA
b




0a30BBI [ yMEHUE - AaHAJIM3UPOBATH - ymeHue T exHomoruu Hab6mronenwue,
paccMaTpH OMOTEeXHOJIOTHYE 0TOOpaTh pa3BUBAIOILIETO AHKETUPOBAH
BATE CKHE TIPOIIECChI, MaTepuan Iss00y4IeHHUS; ue, OIpoc
AKBAMOHK ACTI0TIBb3YEMBIE B (CO3/IaHUS JImarOCTHO-
y caPA3TAHBIX aKBAaIlOHHOW  OpPUEHTHPOBAHH
chepy OTpacysixX DKOCHUCTEMBI; asi TeXHOJIOTHSI,
IPOMBIIIICHHOCT - YMEHHE [legaroruka
npodeccy U ¥ CEJIbCKOTO  M0I00paTh COTPYIHUYECTBA
OHAIBHBIX |y h3giicTRa. CUMOMO3-
HUHTCPCCOB X anakTeprCTUKN COBMECTHBIC  MeTOIbI:
: MUKPOOPTAaHU3M DPKUBBIE PerpoyKTHBHBI
OB. OpraHW3MBl 1 METOJ;
Bocnpoussenenu
e U
MTOBTOPEHHUE
crocoba
NEesTEeIbHOCTH
10 3a/IaHUSM
nearora;
MeTtonabl
pa3BUTHUS
CaMOCTOSITEIIbHO
CTH.
VYray6ne | popmupo | -ymeHue -yMEHHE TexHonornn Habmonenn
HHBIN BaTh paborath ¢ | HOJAEPKUBAT | PA3BUBAIOIIETO | €,
yMeHue | COBPEMCHHBIM | b U o0ydJeHHs, TECTUPOBaH
HpUMeHS Na0OPaTOPHBIM | peryaupoBarh BryTpu ue,
TH o0opynoBaHue aKBaIlOHHYIO | rpynmnoBas aHKETHUpOBaA
reopeTHa M; -yMCHHC sKkocucTemy; | nuddepenuuna | HHE,
IIPOBOAUTH -yMEHUE s s 3aUCTHBIC
CCKHC 1a00paToOpHBl | BIameTh oprammzaipu | MEPOPHATH
SHaHUA | e paGoThL. METOIMKOW | oOydyeHus a |
Ha CO3JaHus pasHom ypoBHe,  KOHKYPCBIL.
HIPAKTHKE AKBAIlOHHBIX | TUYHOCTHO-
; DKOCUCTEM; | OPUEHTUPOBAHH
dbopmupo -OBJIAJICHUE | asi TEXHOJIOTHS,
BaTh PAKTUIECKU
yMEHUE U MU HaBBIKAMH
HaABBIKH CO37IaHMS
naboparto aKBaIrIOHHOM




PHBIX DKOCHCTEMBI
UCCIIENIOB FishPlant.
aHWH,
PaKTHYE
CKOM U
IIPOEKTHO
u
IeTENbH
OCTH
YUaIIHXC
o

Y4eOHO-TeMaTHYECKUH IVIAH MOXYJIA 2.
«AKBaNOHHKa»

KoJsn4ecTBO 4acoB

Ne i/m (HazBaHue pa3aesioB M TeM

TEOpHs MpaKTHUKa BCETO
1 Bsoanoe 3anstue. Uto 1 1
TaKO€ aKBarmoHuKa?
'V ci10BUsST HEOOXOAUMBIE IS
HOPMAJIBLHOU
2 P 1 1 2
PKU3HEIEITETLHOCTHA

AKBAIIOHHOW CUCTEMBI.

TeXHOJIOTHYECKUI MPOIECC
AKBaIlOHUKU. KpyroBopot
BEIIECTB, (GUIBTpAIUS U
2.1 yCJIIOBUSI HOPMaJIbHOTO 1 1 2
(yHKIIMOHUPOBAHUS BCEH
OMOJIOTUYECKON CUCTEMBI B
AKBAINIOHHKE.

[ [pyuHIMIIBI CO3MaHUS
AKBAIIOHHOM YKOCHUCTEMBI
FishPlant. Mecto
AKBAIIOHUKH B
COBPEMEHHOM
CEIIbCKOXO03SCTBEHHOM
[IPOU3BOJCTBE, €€
[MPEUMYIIECTBA.

Y CTpONCTBO aKBaIrlOHHOM

3.1 cuctembl FishPlant




Bri0op pactenuii. [Tondop u
OIICHKA KaueCcTBa CEMSH.

3.2 BcxoxkecTb CeMSIH. 1 3 4
3aKraaKa ceMsH s
MpOpAIUBAHUSI.
Pe3ynbTaThl BRIpAlTuBaHUS
3.3 pacTeHuit ux oopadorkau |1 3 4
aHaJIN3.
3aKIIIOUNTETPHOE
(MTOrOBOE) 3AHATHE

Bcero 9 20 29

Conep:kanue MoayJis 2 «AKBAIIOHUKA»

1. Benenue B nporpammy (1 gac).

Teopus. Texnuka Oe3onacHoctu. llenu u 3agaun nporpammbl. OCHOBHbBIE
MOHATUSI YW TEPMUHBI B akBamoHuke. [IpoBepka ypoOBHSI MOJATOTOBICHHOCTH
yqalmxcsl.

2. YcaoBusi HeoOXOAuUMble IS HOPMAJIbHOH JKU3HEAeSITeIbHOCTH

AKBaINlOHHOM cucTeMBbI (2 yaca)

Teopus. CuMOM03-COBMECTHOE CYLIECTBOBAHUE PACTEHUH, pbIO U OakTepuit
B AKBAaIlOHUKE.

IIpakmuka. JKuBble OpraHU3Mbl aKBAIIOHUKH: PHIObI, paCTeHUs, OaKTEepuH,
UX POJIb B NOMIEPKAHMM IPOLECCOB JKU3HEACITEIBHOCTH W YCTOMYMBOCTH
DKOJIOTUYECKON CUCTEMBI.

3. TexHonoruyeckuii mpouecc akBanoHuku. Kpyrosopor BemiecTs,
puabTpanua ¥ ycJ0oBHUS HOPMAJBHOIO (PDYHKIMOHHUPOBAHMS BCeH
OMOJIOrHYeCcKoii cucTeMb]l B aKBallOHUKe. (2 yaca).

Teopus. 3HAKOMCTBO C TEXHOJIOTUYECKUM TMPOIECCOM aKBANlOHUKH.
KpyroBopot BemiecTB, GuiabTpalus U yCI0BUS HOPMAJIBLHOTO (PYHKITMOHUPOBAHUS
BCE OMOJIOTMYECKOM CHUCTEMbI B aKBaIllOHHKE.

lpaxmuxa. Pa3paboTka Mojenu Oyayuiei akBallOHHHOW CUCTEMBI.

4. IlpuHOMNBI CO3aHUsI aKBAaNMOHHOW ’KocucTeMbl FishPlant. Mecro
AKBANIOHUKH B COBPEMEHHOM CeJIbCKOXO03SHCTBEHHOM IPOM3BO/JCTBE, €&
npeumyuecrna. (12- yacos).

Teopus. VYcrpoiictBo akBamoHHOR cuctemsl FishPlant: mmactukoBas
eMKOCTb - OaKu /IS BhIpaIlMBaHUsI paCTeHUH, (PIyopeciieHTHbIE JaMITOYKH, HACOC.



Hanonuurtens juisi BbIpaliMBaHus pacTeHui: kepam3uT. [lpuHuun paboTsl
o0opyaoBaHUSI HEOOXOAMMOTO JJIsi 3aIyCKa aKBallOHHOW cHCTeMbl. CTapTOBBIMA
KOMILJIEKT JUIsl 3allyCKa CUCTEMbI: KOMIUJIEKT TECTEPOB, YAOOPEHUS JJid pPacCTCHUH,
pacTBOp sl HopManuzauumu ypoBHs pH. MuHoroobpasue TUIpONOHHBIX
cyOcTparToB.

IIpakmuxa. MeTonnka 3amycka akBallOHHBIX CHCTEM. M3yueHns meTonos
(bU3UKO-XMMHUYECKOT0 aHalln3a Bojbl. Mcnosib3oBaHNEe COBPEMEHHBIX TECT-CUCTEM
JUJISL OTIPE/ICJICHHS] KaueCTBA BOJIBI.

5. Boi0op pacrenmii. [londop u oumenka kadecrBa ceMsiH. BexoxkecTh
ceMsiH. 3aKJIa/IKa CEMSIH VISl NpopaluBaHus (4 - 4acoB).

Teopus. Tlombop pacTUTENBHBIX OOBEKTOB AaKBAaIIOHHOW CHCTEMBI.
@akTOphI BIAUSIONINE HA BCXOKECTh CEMSH

Ilpakmuxa. YX0/1 32 aKBAlIOHHOM YCTaHOBKOW: PACTCHUSIMH.

6. Pe3yJbTaThl BBIPAIIMBAHUS PACTEHHIl MX 00padoTka W aHaau3 (4
yaca).

Teopusa. llpaBuna yxonma 3a pacTeHusiMu. OcCOOEHHOCTHM yXoja 3a
pactenusiMu. OTOOp pacTeHU AJIsl TOCAIKY.

Ilpakmuxa. Ilocagka pacTeHMH Ha aKBAaNOHWKY. BeneHue IHEBHHKA
HaAOJIOICHUM.

Hrorosoe 3ansiTue (2 yaca, NpaKkTUKa — 2 4yaca).

[Ipe3enTanus npoekTa CO3JaHHON aKBallOHHOW CHUCTEMBI

Moayas 3 «IIpakTudeckast Gu3noJI0rus»
Lean — noBeIllIeHHE UHTEpECA K TTO3HAHUIO OMOJIOTHH U OPUEHTAIUsSI Ha BHIOOP
npopuist. Y oOydarommxcs CKJIaAbIBA€TCS TMEPBOE MPEACTaBICHUE O
TBOPUYECKOM HAyYHO-UCCIIEIOBATEIHLCKON JCSITENIBHOCTU. 3HAHUA O (DYHKIIHSIX
YeJI0BEUECKOro Opraimusma, 00 OCHOBAX 3J0pOBOT0 00pa3a KU3HH.
Brauane o0pa3oBaTenbHOrO Ipollecca IMeJaroroM MPOBOJUTCS BXOJHAs

JMAarHOCTHKA B BUJE aHKETUPOBaHUA. B X0/ KOTOPOro ycTaHaBIMBAETCS YPOBEHB
3HaHHUK 00y4aroIIerocs.

B pesynbraTe OCBOEHHS MOJyJiS MPOBOIAUTCS MPOMEXKYTOUHAS MPOBEpPKa
3HAHWM, OO0ydaromuxcs B (GopMe Ompoca, MO3BOJSIONIETO BBISBUTH YCBOCHHE

MaTepuraia 00yJaromMMHUCH.

YpoBuu |3amaum |IIporHosupyemsl, Kputepum | Ilpumensembie | Dopmsl 1
OCBOCHHUA | MOyIIS € onpeaeIeHus METOAbI U MCETOIbI
nporpaMmm MPEAMCTHBIC | [peMETHBIXK | TEXHONOrmH AHATHOCTHKH
bl MOYJISI pe3yJbTaThl Pe3yIbTATOB




0 3aJaHHusIM
rneaarora;
Metoanl
pa3BUTHSA
CaMOCTOSITCJIBHO
CTH.

O3HakoMH -yMEHUE |-YMEHHE -yMEHHUE TexHnonoruu: Hab6mronenwue,
TEIBHBIM  camocTosT OCOOCHOBBIBATH  CTaBHTH Y pa3BUBAIONIETO TECTUPOBAHU
eJIbHO (bI/I?)I/IOJ'IOI‘I/I‘{CCKI/I IMPpOBOAUTL HC 06yquH;1; e
MPOBOIITE € IPOLIECCHI, CJIIOKHBIC BHYTPUTPYIIIIOBA
SIBJICHUSI, OIIBITHI, T
UCCICAOBA | .. porre DKCTIEPUMEHTBI ydypepeHImaLy
HIL buonornyeckie B obnacTu g IS
a0opaTop reopun, ~ HAa OWONOTHH M oprapuzaiyu
HBIC OCHOBE 3HAHHH O (QU3HONOTUN;  oGyueHHs Ha
GasucHble (PH3HONIOTHH, Pa3HOM YpOBHE,
noHsTHs A HATOMUN. ITAYHOCTHO-
1o OpUEHTHUPOBaHHA
(Gusnonor il
uu
YEJIOBEKa.
0a30BBI | yMEHHE - AaHAJIU3UPOBATH - YMEHHE TexHonornn HaGmoneHnue,
paccMaTpy OMOTEXHOJIOIHYE OOBACHATE pa3BUBAIOILIETO AHKETUPOBAH
BATE CKHE IMPOLIECCHI, POJIb OMOJIOTUH 00yUYEHUS; ue, Orpoc
MCIIOJIb3YEMBIE B B JIngyHOCTHO-
Pa3JIMYHbBIX PAKTUYECKON OpPUEHTUPOBAHH
OTpacisax NEATEeIbHOCTU  asl TEXHOJIOTHS;
ITPOMBILJIEHHOCTIIIOAEH; MecTta [lenaroruka
U U CEJIbCKOTO U POJIH COTPYJIHUYECTBA
XO3SIMCTBA. YeJIOBEKa B
XapakTepUCTUKHU MPUPOJIE. Metoanl:
MUKPOOPTraHU3M PenpoayKkTHBHBI
OB. 1 METOJ;
Bocnpoussenenu
e U
MIOBTOPEHUE
crocoba
NesATeIbHOCTU




Yrny6ne | popmupo | -ymeHue -yMEHUE Texnonoruu Ha6nronenun
HHBIN BaTh pabotaTh ¢ | JAOKa3bplBaThb | Pa3BHUBAIOIIETO | €,
yMmeHue | COBPEMEHHBIM | B3aHMOCBSI3b oOyJeHMUS; TECTUPOBaH
npUMeHst TabOpPaTOPHBIM | OPraHoOB, Buytpu ue,
H 000pyfOBaHHE | crcTeM rpynnoBas aHKETHUpOBa
reoperHa M; -yME€HHE OpTraHoOB c | nubdepenmnma | HHE,
IIPOBOJUTH BBIIIOJIHAECMBI | LU IS 3a4CTHBIC
cerue 1abopaToOpHBl | MU oprammzaimu | MEPOIPHATH
SHaHWA | & paGoTHI. yHkuusmu; | oOydyenns a | b
Ha pasBUBaTh passom yposue, KOHKYPCBL.
MIPAKTUKE MIO3HABATENb | JINYHOCTHO-
; Hbl€ MOTHUBBI | OPHEHTHPOBAHH
dbopmupo Y UHTEPECHI B | ast TEXHOJIOTH,
BaTh obJsactu
yMEHUE U aHaTOMHUH |
HaBBIKH (bU3H0IIOTHH;
nmaboparo MPUMEHSITh
PHBIX AHATOMHUYECK
HCCIIEIOB Ue TOHATHS U
aHWH, TEPMUHBI 15
MIpaKTH4e BBITIOJTHCHUS
CKOH U MIPAKTAYECKU
MIPOEKTHO X 3aJ1aHUU.
i
TeSATEbH
OCTH
y4ammxc
S
Y4yeOHO-TEMaTHUYECKNH TUIAH MOYJIA 3.
«IpaKkTHIecKast (PU3NOJOTHS
Ne Ha3Banue pa3iesioB u TeM Koan4yecTBo 4acon
Teopus IIpakTuka | Bceero
Crtpoenue u PyHKITUU 1 1 2

oprannsMa. MHCTpyKTax 1no
TEeXHHKE 0€30MaCHOCTH




2. Perymsius ¢pyHkimii 1 1 2

OpraHu3Ma

3. [TokazaTenmu paGOTHI MBIIIIII. 1 4 5
Ytomienue

4, BuyTpeHnHss cpena 1 1 2

OpraHu3Ma

5. KpoBooOparienue 2 6 8

6. Cepane — HeHTpaIbHBIN 1 2 3
OpraH CUCTEMBI
KPOBOOOpAIICHHS

1. JKu3HEHHBII MyTh YEIOBEKa 2 1 3

(LIUKJIBI Pa3BUTHS).
PeanbHbBIA 1 OMOJIOTHYECKUIA

BO3paCT
8. [TpoexTHas paboTa (3amuTa — 2 2
MPOEKTA)
Hroro: 9 18 27

Conepxxkanune Monayas 3 «lIpakrnueckasi Gu3snoa0rus»

1. Ctpoenne u pyHKuuu opranusma (Jiekuus) (2 4)
Teopus. Hekotopeie o0mme AaHHBIE O CTpOCHUU opraHuzma. CTpoeHHE U
(GyHKIIMKA OPTaHOB U CUCTEM OpPTaHOB.

Ilpakmuka. Pabota CcO CBETOBBIM  MHUKPOCKOIIOM: PacCMOTpPEHUE
MUKpOIpenapaToB KiIeTkH, TkaHed. CTpoeHne u (PyHKIIMHM OPraHOB M CHCTEM
OpraHoB.

2. Peryasinus ¢pyHkuuii opranusma (2 u)

Teopus. Opranu3m kak 1enoe. Bunmbl perymsmuit QyHKmii opraHusma.
['ymopanbHas perynauus u e€ 3HaueHue. CTpoeHrne U QyHKIUU SHAOKPHUHHBIX
Ken€3: TurnoraizaMmyca, runogusa, IUTOBUAHON JKeje3bl, MapalluTOBUIAHON
JKeJe3bl, MOJKEITYJOYHOM *kene3bl (0cTpoBKOB JlaHrepraHca), HaANOYEYHUKOB,
nmoJIoBeIX Jken€3. Hapymenuss paboThl 2HAOKPUHHBIX ken€3. HepBHas
perynauus (QyHKUMNA OpraHu3Ma: 3HAU€HHE HEPBHOW peryssuuu, pedrekc —
OCHOBE HEpPBHOHM JesTeNbHOCTU. [IpuHIMI OOpaTHBIX CBs3€l. YCIOBHBIE U
0e3ycioBHbIe peduiekcbl. OCHOBHbBIE MOHATHUS TEMbI: CIMHHOW MO3T, TOJIOBHOM
MO3T, SHJIOKPHUHHBIE JKEIJIE3bl, PETYJSLUsA, TOPMOHBI, PELENTOPHI, HEUPOHHI,

s dexrop, peduexkc.



[lpaktuka. «CTpoeHHE SHIOKPUHHBIX JKEJe3», MOJEeib TOJIOBHOIO MO3Ta,
cxeMa «Pedrnextopusie 1ayru 0e3ycinoBHBIX peduiekcoB». «OrmpeaeneHue
0€3yCIIOBHBIX Pe(IIEKCOB PA3IHUHBIX OTIEIOB MO3Ta.

3. Iloxa3zaTesu padoThl MbIIIL. YTOMJIeHHE (5 1)
Teopus. Cuna mpimn. CraTudeckas M JWHAMHU4YecKas padbora. AOcCoiroTHas
CHJIa MBI,

Ilpakxmuxa. OnpeneneHue CUIbI MBI, CTAaTHYECKONW BBIHOCIHUB OCTH H
UMITyJIbca Ccuiibl. V3MepeHne aOCOMIOTHOM CHJIBI MBI KHUCTH YeJIOBEKa.
HccnenoBanne MaKCUMAaJIBHOTO MBIIIEYHOTO YCUJIUSA WM CUJIOBOM BBIHOCIMBOCTH
MBIIIL] C TOMOIIPIO AWHAMOMETPUM. BIlMsIHWE CTAaTUYECKOM WU JTMHAMHYECKOU
Harpy30K Ha pa3BUTHE YTOMJICHHUS.

4. BuyTpeHHss cpeaa opranusma (4 4)

Teopus. llonatme o BHYTpPEeHHEH cpene opranusma. ['omeocra3. Ponb
pa3IMYHBIX OpPraHOB B TMOJAEpKaHUU TomeocTtaza. KpoBb — oaHa u3
BHYTPEHHHUX CpEJ OpPraHu3Ma; 3HAY€HHE KPOBU, KOJMYECTBO U COCTAB KPOBH.
[Imazma kpoBu. OCMOTHYECKOE JaBJ€HUE TIa3Mbl KpOBH. COJIEBBIE PACTBOPHI:
M30TOHUYECKUN, TUMIEPTOHUYECKHM, TUIIOTOHUYECKUU. ['eMonn3 3puTpOLUTOB.
benku mmasmel kpoBu. PuU3nonornyeckui pactsop. BomoponaHbIi mokasareinb
KpoBU. KileTku KpoBU: 3pUTPOLIUTEI, JIEUKOIUTHI, TPOMOOIIUTHI, UX KOJIUYECTBO,
dbopma. JleitkonurapHas gpopmysa 310poBoro 4desioBeka. CBEPThIBAHUE KPOBH.
['pynmbl kpoBu. [lepenuBanue KpoBH.

Ilpakmuxa. Tlogcy€r spuTpoumToB, cuéTHasg kKamepa [opseBa. 3HaueHue
SPUTPOLMTOB B MOJACPKAHUU TOCTOSHCTBA BHYTpeHHeW cpeabl. CKOpoCTh
oceaHus 3puTpouToB, CTpoeHue u PyHKIMU KIIeTOK KpoBU (MuKpockom).

5. KpoBooOpamenue (8 1)

Teopus. 3HadyeHue KpoBooOpailleHHs. J[B)KeHHME KpPOBU IO COCYIaM.
HenpepblBHOCTD NBM)KEHMSI KpOBU. IIpHUYMHBI NBHYKEHUS KPOBHU IO COCYIAM.
KpossHoe naBnenue. CKOpOCTh IBHKEHUSI KPOBH. [[BHJKEHHE KPOBHU IIO BEHAM.
KpoBooOpamenne B  kanwuisipax. 3a0ojieBaHUS  CEPIEYHO-COCYAUCTOMN
CUCTEMBI: THIEPTOHHWYECKass O0OJie3Hb, HIIEMUYECKas OOJie3Hb cepAlla,
BOCHAJIMTENbHbIE 3200JIeBaHUs (MUOKAPAUT, PEBMATU3M CEP/Ilia), ATEPOCKIEPO3
cocynoB. Meps! ux npodunaktuku (30K, MenocMoTpsr).

IIpakmuka. OnpeneneHne apTePUAIIBHOTO JAaBICHUS JEMOHCTpPALUS MOJEIH
cepaua yenoBeka, Tabnuna «OpraHbl KpOBOOOpAIIEHUS», CXe€Ma WHHEPBAIUH
cepaua. Peakuust YCC u A/l Ha oOmue ¢pusznueckue Harpy3ku. OnpejeneHue B
OKO€ MMHYTHOTO U  CHUCTOJIMYECKOTO O0BEMOB  KpoBU.  BriusiHue
OpTOCTaTHYECKOW MpoObl Ha TMOKa3aTedu reMoauHamMukud. OleHKa YpOBHS



3I0pOBbsl YEJIOBEKa MO IOKa3aTelsiM OpTocTaThuueckoi mMpoObl. PeakTuBHas
runepemusi. Conpspk€HHBIC cepIedHble pe(IIeKChl.

6. Cepane — neHTpaJbHBI OpPraH cucTeMbl KPoBooOpameHnus (3 yaca)
Teopusi. OCOOCHHOCTH CTpPOCHHMsI M pabOThl KiamaHoB cepana. I[lopoku
cepala BpokAEHHBIC U puoOpeTéHHbie. CepaeuHbId UK CUCTOJIA, UACTOJIA.
CHUCTONMYECKUI U MUHYTHBIA 00BEM KPOBU. DICKTPUUECKHUE SIBICHUS B CEP/LIE.
CoBpeMeHHbIE METOABl M3yYEHHs pabOThl cepAla: 3JIeKTpokapauorpadus,
aXOKapauorpadusi, BEI0IProMeTpHus, CTpecc-3XoKapauorpadus.

Ilpakmuka. «Peructpamuss OKI. OmnpeneneHue OCHOBHBIX HMHTEPBAJIOB.
BrnusHre TCHMXOAMOIMOHAILHOTO HAINPSOKEHUS Ha BapwaOeTbHOCTh pPHUTMaA

cepala.

7. /Ku3HEeHHbIH MYTh YeJ0BeKa (UKJIbI pa3BuTHs). PeaJbHbINA 1
OuoJiorudeckuid Bo3pact (Jiekuus) (3 4)

Teopus. OHTOTEHETHUECKOE pa3BUTHE YesoBeka. [IoHsATHE 0 OMOTOTHYECKOM U
pEaIbHOM BO3PacTe YETIOBEKA.

Ipaxmuxa. Onpenenenne OMOIOrMIECKOro Bo3pacta o Meroay BoilTeHko

8. 3amuTa npoeKkTHBIX padoT (2 1)
[Ipennaraercs A MPOSKTHOM pabOTHI CIEIYIONINE TEMBI (TPUMEPHBIE):

1. CpaBHuTeNbHAS XapaKTepUCTUKa oO1en buzngecKoit
paboOTOCIIOCOOHOCTH JIETEM CpeIHero W CTapliero IIKOJBHOTO BO3pacTa,
aKTUBHO 3aHMMAIONTUXCS ¥ HE 3aHUMAIOIINXCS CIIOPTOM.

2. XapaktepucTuka Tokasareneid BHemHero abixanus (YJ[, Bpems
MPOU3BOJIBHOW 3aJ€PXKKHU JIbIXaHHUS) B TOKOE W TOCie padOThl Pa3IUyHOU
MOIITHOCTH.

3. UCC u AJl ipu paboTe pa3HON MOITHOCTH.

4. AJl m YCC B mpeactapTOBOM COCTOSHMM B 3aBHCHUMOCTH OT BHJA
Pa3MHHKHU.

5. BnusHue wWHIMBUAYaIbHBIX OHMOPUTMOB Ha pabOTOCIMOCOOHOCTH
HOJIPOCTKA B M30paHHOM BUJE CIIOPTA.

6. Onpenenenue  »Hepro3arpaT MpPU  BBINOJHEHUH  KOHKPETHBIX
yIpaxxHEeHUH B U30paHHOM BUJE CIIOPTA.

7. YTomiieHuE NpU BBIMOTHEHUN PA3IUYHBIX (PU3NYECKUX YIPAKHEHHI.

8. Pa3BuTHe MBIIIEYHON CHJIBI Y TOAPOCTKA.

MoayJb 4. «IKOJIOTHYECKAS TEXHOJIOTH»

Heab - chopMupoBaTh MpeACTaBICHHUS 00 OCHOBHBIX (PaKTOpax OKPY’KaroIlleu
CpeIbl, UX POJIM B KHU3HEACSITEILHOCTU M IBOJIOLUN OPTaHU3MOB; TIPEICTABICHNE
00 aHTpomoreHHoM (¢akTope; MpeAcTaBieHUs 00 JKOCHUCTeMaX W 3HAYeHUU



O01opa3zHo00pasus; O TrI00aNbHBIX SKOJIOTMYECKUX MpoOieMax, CTOAIIUX Iepes
YeJI0BEYECTBOM H CIIOCO0AX UX MPEOIOJICHUSI.
Bhauane o00pa3oBaTelIbHOrO Ipolecca MEAaroroM IMPOBOIUTCS BXOTHAS

JTMAarHOCTHKA B BUJC aHKETHPOBAHUA. B X0/1e KOTOPOro ycTaHaBIMBAETCS YPOBEHD
3HaHUU 00YyYaIOIIETrOCs.
B pesynbraTe OCBOEHHS MOy TPOBOIUTCS MPOMEXKYTOUHAS] MPOBEpPKa

3HaHUH, oOydarommxcsa B (opMme Ompoca, MO3BOJSIONIETO BBISIBUTH YCBOCHHE

MaTepuraia 00yJaroMMHCA.

YpoBHH | 3agaun IIpornosupye | Kpurepuu | [Ipumensiembie | @opMbl U
OCBOCHH | MOyt MBIC ornpenesicH METOObI U MCETOIBbI
i MPEIMETHBIE s TeXHOJIOrMu | AUArHOCT
Iporpa PE3YNbTaThl | peaMEeTHEI HKHU
MMBI X
MOZTyJI pe3yJbTaTo
B
O3nako | - -UHTEPEC -yMEHHUE Texnonoruu: Hab6mone
MHTENb | copMHpoBa | PEOEHKa K | CTaBUTh U | pa3BUBAIOIIETO | HUE,
HBIN Tb y 00BEKTAM IIPOBOAUTE | 0OyUYCHHUS; TECTUPOBA
KpyxXK r | HC
T BHYTPUI'PYIIIOB | HUE
0 MHpa, CIIOXKHBIC | gq

HaBbIKH COIIPOBOXKAA | OIIBITHI, nuddepennmar

caM000paso | pomumces OKCTEPUME | g g

BaHMS 110 MTONBITKAMU | HTHI B OpraHu3aiuH

BOIIPOCAaM pebeHka wux | 00nacTH obyuchus Ha

B3aMMoieiic | aHaMM3UpoBaT OMONOTHH U| nasyoy yposHe,

TBUS b 9KOJIOTHH, | yyygOCTHO-

IPUPOLBL 1 1 . OpPMEHTHPOBAaHH

HaOJII0JICHU

06IIecTRA. - 22 asi TEXHOJIOT S,

BOOPYKHTb rejaroruka

METO LM KUBBIMH | corpynHrYecTBa

A O0OBEKTaMu |
caMOaHaJIu3
MeToasr:

an (GponTansHas

B BOIIpOCax YUUTEIIEM,

B3aUMOJIEIC HarJIsJHbIN,

TBUS C CJIOBECHBIMN

TIPHPOIOHA, MeTOJ; 00ydYeHUS




OTHOIIICHUA

K IPyTUM
JOJISIM U
caMoOMy
cebe.
0a30BbIli| YMeEHHE -peOeHOK - TexHonoruu Habmone
pa3auyath croco0eH COOJIIOICHY | Pa3BUBAIOIIETO | HUE,
OCHOBHBIC CaMOCTOSTECIIb | € oOy4eHus; AHKCTHPOB
haxTopsI HO BbIOMpaTh | HpaBCTBEH | JInyHOCTHO- aHue,
OKPYKalOWE | oGpekT cBOEH | HBIX U OPUEHTUPOBAHH | OMPOC
H CPelbl, MX| yxonornyecko| YKOTOTHYEC | ag TeXHONOTHS;
po Bl i1 KHX Ilenarorunka
KUSHCACATC | negrenprocTn | HPUHIMIOB | coTpyqHUYECTB
JLHOCTHU IPUPOJIONO | 4
g o et
e 06 PenponykTuBHBI
NPOTATaH] | i MeTO;
AHTPOHOTEH y uziel ero | Bocrpoussesie
HOM P A
OIITUMMH3AI] HHUE U
dakTope;
17078 MMOBTOPEHUE
aKTUBHYIO | crmoco0ba
JIeSATEIIBHOC | AEATEIIBHOCTH
Tb T10 M0 3aJaHusIM
WU3YYCHHIO | [1€1arora;
A OXpaHe MeTtonabl
OPUPOABl | Pa3BHTHS
CBOEM CaMOCTOATEIBHO
MECTHOCTH. | CTH.




Yriy0n | -ycBO€HUE | yMEHHUe -yMEHUE TexHonorum Ha6mone
CHHBI | HOPM H pemarb MPaBUJIBHO | PA3BUBAIOILIETO | HUE,
IIpaBUII y4eOHbIe BBICTPOUTH = OOYYEHUS; TECTUPOBA
DKOJIOTMYECK | 3aHdain X0 BuyTtpu HHE,
51 OMONOrMYECK | rrpoBesieHn | FPYIIIOBAs AHKETUPOB
obocHoBanu | OTO s muddepenman | aHUE,
oro CONCPKAHMA, | paGopatop | msa  mnd 3aYCTHBIC
Bammoeiict| B TOM HUCIC oy OpraHu3alux MEpOonpus
BUS C BBIABIIATE pabor; oOyuyenus mna | TAAH
OKPYKAIOIIH IC]JI])ZI;?[HBI;;{H TIPOBOJUTH | PA3HOM ypoBHe, | KOHKYPCBI
M MHPOM, pacyeThl, JIMYHOCTHO-
Tparchopma EpOBon;TB:m, JeNnaTh OpPUCHTHPOBAHH
100551 pacueTH, BEIBOJIBI HA i’é TEXHOJIOIHA,
SHAUUTETBHO | /ooy ocHOBaHup | [1C/1arornKa
W MX 9aCTH B | ppiponp g | MOJYYCHH COTpyAHHM1ICCTBA
NPUBBIMKM | gegopanmm | PIX ’
pebeHKa; - | pomyuennpix | Pe3yibTar | MATTHBHAT
chopmuposa pe3ynpTaros. | OB. TEXHOJIOTHAL.
Th HaBBIKH
HKOJIOTUYECK
oro
MOHUTOPUHT
a
OKpY’Karolle
1 cpenpl.
Y4eOHO-TeMaTHYECKHUIl IIAH
MOy 4. «IKOJTOTHIECKAS TEXHOJIOT U
Ne |[Ha3zBaHue pa3aesioB U TeM TeOpHUs [[[PAKTHKA [BCEro
1 [Oxonorudeckue GakTopbl 1 1 2
2 [3aKOHOMEPHOCTH ACHCTBUS dKoornyeckux |1 1 2
dbakTopoB
3 |[9KoJIornyecKue 3aKOHbI U MpaBUIa 1 3 4




ArpO3KOCHCTEMBI 1 2 3

['100aJIbHBIE HKOJIOTMYECKUE TPOOIEMBI 1 2 3

Htoro: 5 9 14

Conep:xanune Moy 4 « IKOJIOTNIECKAS TEXHOJIOTHSA».
1. Ikonoruyeckue pakTopsl. (2 yaca).

Teopusa. Buapsl 5SKOJOTHYECKHX (PAKTOPOB HX KiIaccu(puKauusg IO
MIPOUCXOKICHUIO (PaKTOPOB.
Ipaxmuxa. Onpenenenye Cuibl BO3AEUCTBUS SKOJIOTMUECKUX (PaKTOPOB.

2. 3aKOHOMEPHOCTH JielicTBHS IKOJOrHYecKuX (pakTopoB. (2 yaca).
Teopus. BozneiicTBue 3KoJI0rn4eckux (pakTopoB Ha opranusM. Cuia
BO3JCHCTBUS PU3NUECKUX U XUMUYECKUX IKOJIOTHUECKUX (PaKTOPOB.

IIpakmuka. BivsgHue coyeTaHus 3KOJIOTMYECKUX (PAKTOPOB HA MHTEHCHUBHOCTH
dboTocuHTE3A.

3. DKoJiorHYecKHe 3aKOHbI M MpaBuJa. (4 yaca).

Teopua. 3akoH  He3ameHUMocTH  Ouoceprl. IlpaBuno  Asnena.
['omoli0TepMHBIE U TOMKUJIOTEPMHBIE )KUBOTHBIE.
IIpaxkmuxka. Jloka3zaTenbCTBO PU3NYECKOrO0 MEXaHMU3Ma MpaBuiia AJuieHa.

4. Arposkocucremsl. (3 yaca).

Teopus. [Tonstne arpodKOCHCTEMBI, WIH
arpapHbl€ dKoJoruyeckue cucreMbl. Knaccugukaiius arpapHbIX 3KOCUCTEM.
IIpaxmuxa. OueHKa colepKaHusl HUTPAaTOB B PACTEHUSIX.

5. T'1o6anbHBIE 3K0JI0rHYECKHE NPO0JIeMBI. (3 Yaca).

Teopusi. MexaHu3M BO3HUKHOBEHMSI TapHUKOBOro 3(dekra. OCHOBHBIE

MOCJIEICTBUS TJ100ANbHOTO MOTEIVIEHUS AJsl 3KocucteM. CTeneHb M3MEHEHUs

NeNCTBUS a0MOTHYECKUX (PAKTOPOB B YCIOBHSIX INI00ATBHOTO MOTEIICHUS.

Ilpaxkmuxka. IlapHukoBsIi 3P ek U TII00aIbHOE TTOTETICHHUE.



METOINYECKOE OBECIIEYEHHUE TPOI'PAMMBbI
Memoowl opeanuzayuu yuedoHo-60CnUMAamenbHo20 npoyecca

O3HaKOMUTENBHBIM bazoBsiit VYrayOneHHbIN
OJTHOBpEMEHHAas paboTa | PENPONYKTUBHBIM METOMA: | YaCTUYHO-IIOMCKOBEIC,
CO BCCH IpymIou, BOCIIPOU3BEACHUC U ABPECTUYCCKUE,

METOJ] TTOKa3a 1 HOBTOPEHIE crocoda METOJ] Pa3BUTUS
JIEMOHCTpAIIUH, ACATCIIEHOCTH 110 TBOPYECKOI'O CO3HAHHUS,
CIIOBECHBIE METO/IbI, 3a/laHusIM Hefiarora, VCCIIEI0BATENIbCKUI
METOJI UTPOBOHA MCTOA pa3sBUTHA METOJI, METOJI IIPOEKTOB,
CHUTyaLluH CaMOCTOATCILHOCTH, METO]I HACTABHUUECTBA,
METO/ NIPOCKTOB METOJ1 padOThI MO
WHJUBUAYAJIbHOMY
o0pa3oBaTebHOMY
MapIIpyTy
Cneyughuxa yuebnoii dessmenbHocmu
YpoBHH Crneunduka yueOHOHN 1€SITEIBHOCTU
O3HaKOMUTENBHBIN Coznanue n300pa)xeHuid, BBIMOJIHEHUE HECTIOKHBIX
paboT B OrpaHUYEHHOM KOJIMYECTBE.
bazoBbiit Co3znanue n300pakeHuil, MPOCThIX TpadUIeCKuX
MPOAYKTOB. AKTUBHOE y4acTHE B JJOCYTOBBIX
MEpPONPUATHAX. YYaCTHUE B KOHKYPCax Ha YPOBHE
YUpEeXKACHUS U MYHUIIUITAIIBHOTO YPOBHSI.
KonnekTuBHast npoeKTHas JeATeIbHOCTD.
YrnyO6neHHbIN BrImiosTHEHHE KQUECTBEHHBIX U CIIOKHBIX
WHJMBUIYaJbHBIX U KOJUICKTUBHBIX PadoT.
HacraBauuecTBO mpu paboTe ¢ 00y4YaromuMucs
03HAKOMUTEIBHOTO YPOBHSA. YUacTUE B KOHKYpcax
paznuuHoro ypoBHs. KoyiekTuBHAs M MHIUBHUIYaIbHasI
MPOEKTHAS IESITENbHOCTh

MaTepuajibHO-TeXHHYECKO0e o0ecneueHue JjIsl BCEX YPOBHEN OJIMHAKOBOE:

1. KommnbroTepst uist o0yyatomuxcst — 15 mir.
2. MynbTUMenuitHbIN npoekTop — | mryka.
3. HoytOyxk st menarora - 1 mr.

4. MHuKpOCKON ANEKTPOHHBIN — 15 mmiT.




5. udporas naboparopust «Pusznosgorus» - 1 mr.

6. Hudposas nadbopaTopus «Ikomaorusp» - 1 mr.

Cnmcok ureparypbl

1. COopnuk onbITOB K nporpamMme "TaitHbl Tpupoasl" [ DIEKTPOHHBIN pecypc]
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https://nsportal.ru/shkola/ekologiya/library/2018/10/02/sbornikopytov-k-

programme-tayny-prirody (mara oOparmenus: 15.08.2021).

2. Ilpodeccuonanbupiii crangapt «llegaror momoJHUTEIHLHOTO OOpa3zoBaHUS
neteit u B3pocibix» (IIpuka3 MunucrepcTBa Tpy/Ja U COIMAIBHON 3aIUTHI
P® ot 5 mas 2018 r. N 2981 «O06 yrBepxkaeHun mnpodheccuoHaTIbLHOTO
cranaapra «llemaror JOMOTHUTENBHOTO OOpPa30BaHUS JACTEH M B3POCIBIX))
—URL: /Ihttps://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT _ID=48583 (mara oOpareHus:
10.04.2021).

3. ®denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHIAPT OCHOBHOTO
oOmero obpazoBanus (YTBepkAEH MpUKazoM MHHHCTEpCTBA 00pa30BaHUs
n Hayku Poccuiickoii denepanuu ot 17 nexadps 2010 r. N 1897) (pen.
21.12.2020) — URL.: https://fgos.ru (nata oopamenus: 10.04.2021).

4. ®enepanbHBIl TOCYJAPCTBEHHBIM 00pa30BaTENbHBINA CTaHAAPT CPETHETO
oOmrero oopazoBanust (YTBepkAEH MpUKa3oM MHHHCTEpCTBA 00pa3oBaHuUs
u Hayku Poccuiickoii ®enmepanmu ot 17 wmas 2012 1. N 413)
(pen.11.12.2020) — URL.: https://fgos.ru (naTa oOpamieHwus:

10.04.2021).

5. Metoauyeckue peKOMEHAAIMU 1O CO3JaHUI0 W (YHKIMOHUPOBAHUIO
JNeTCKUX TexHomapkoB «KBaHTopmym» Ha 0aze oO0meo0pa3oBaTeIbHBIX
opranuzanuid (Y TBEpKIEHBI pacrnopssKeHHeM MUHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit ®eneparun ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc_LAW 374695/ (mara
obpamenus: (10.043.2021).
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