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ITACHIOPT ITPOI'PAMMBbI

HaumenoBanue JlononHutenbHas oO1ieo0pa3oBarenbHast
NMporpaMMelI

porpa oOmepa3BuBaromias nporpamMmma «bruonnxxenepus»
HanpasJjieHHocTh EcrectBeHHO-Hay4Has

NMPOrpamMMmbl

Bua nporpamMmmel

MonaynbHas

Yupexnenue, CrpykrypHOE mnoppaszneneHue «Jlerckuil TexHomapk
peajusymoniee «KBanTopuym»

nporpamMmmy

CoctaBurenb I'my6oxoBa Anactacus HukonaeBHa.

NporpaMMel

Bospact yuammuxcs

1 rox oOyuenus — 10-12 net (5-6 xnacc)

Cpoxk peanuzanuu 1 rox

YpoBenb OCBOCHHUS O3HAKOMUTEIbHBIN
o0pa3oBaTeIbHBIX

pe3yJbTaTOB

KoaunuyecTBo nereii B
rpymme

Ot 10 1o 15 yenoBek

C KaKoro roaa
peaausyeTtcsi

nmporpamMmma

drong




KPATKASAA AHHOTALUA

HononuurenbHas  oOmeoOpa3oBarenpHas — oOlepa3BUBaIOIIas  [porpamma
€CTEeCTBEHHO-HAy4YHOU HampaBieHHOCTH «buounxenepus» (nmamee — Ilporpamma)
COCTaBJI€HAa B  COOTBETCTBMM €  NPUOPUTETHBIMM  HampasileHusmMu  11.20
Vka3za [Ipe3sunenta Poccuiickoit @eaepaunn ot 1 gexadpst 2016 r. Ne 642 «O Crpareruu
Hay4YHO-TE€XHOJOru4eckoro pasputusg Poccuiickon ®enepauun» U COOTBETCTBYET
KOHIeNUU (eneparbHOro MpoeKTa «Ycmex Kaxaoro pedeHka» W Bkiodaer 4
TEMATHYECKUX MOAYJIS.

Peanu3anus npencTaBieHHON IpOrpaMMBbl MO3BOJIIET UHTETPUPOBATH TOHUMAHHE
HKOJIOTUYECKUX, €CTECTBEHHOHAay4YHBIX MpoO0JeM, NPUMEHSATh OHOJOTUYECKUE U
XUMUYECKUE 3HAHUS B KU3HHU.

[Iporpamma «buounxeHepus» pa3paboTaHa ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH,

HHTCPCCOB KOHKpGTHOfI HCHCBOﬁ ayaIuTOpUuun )51 CHOCO6CTBy€T Pa3BUTHIO

IMPOCTPAHCTBCHHOI'O, dHAJIMTHYCCKOI'O MBIIIJICHU S O6yanOHII/IXCﬂ CpCAHCTO 3BCHA.



HOACHUTEJIBHASA 3AIIMCKA

HanpasJjieHHoCTH JOIIOJTHUTEIIBHOU oO11epa3BUBAOIICH IIpOrpaMMBbI
«bHOHUHKEHEpHUsI» €CTECTBEHHO-HAyYHasl.

AKTYaJIbHOCTh NMPOrpamMMbl OOYCJIOBJI€HA HOBBIMH II€JIEBHIMU OPUEHTHPAMH B
oOpazoBatenbHOM mporiecce. CoriiacHo HOPMaTHUBHO-NPABOBOMY JOKYMEHTY 00
oOpazoBanun (denepaibHOMY TOCYJAPCTBEHHOMY CTaHIApTy OCHOBHOTO OOIIETO
o0pa3oBaHus), BaXHYIO pPOJb B 00pa30BaTEIBLHOM MPOIECCE OTBOAUTCS CUCTEMHO-
NeATeIbHOCTHOMY  TMOJX0ny, o0OecrneunBaromeMy (GOpMUPOBaAaHHWE TOTOBHOCTU K
CaMOpPa3BUTHIO, HEIMPEPHIBHOMY OOpPa30BaHUI0 M AKTUBHOW y4ueOHO-TIO3HABaTEIbHOU
JeATeIbHOCTH O00Y4Yarolerocsi CpeJIHEero 3BeHa 00pa30BaTENIbHOTO YUpexiaeHus. Jlis
peanu3aiu  UJeW CHUCTEMHO-JCSATEIbHOCTHOTO IIOJX0JIa HEOOXOJAMMO PACIIUPUTH
Kpyro3op oOydarwmuxcs, MOTHBUpPOBAaTb Ha JalibHEHIIee camMooOpa3oBaHUE,
CIIOCOOCTBOBATh PA3BUTHIO AHATUTUYECKOTO THUIA MBIIUIEHUS M CIIOCOOHOCTH K
camouccienoBanuto. Hambosnee 3hpPexkTuBHBIMU METOJAMU AJI JOCTHUKEHUS JTAHHOTO
pe3yapTaTta  SBISETCA NPUMEHEHHE MHPOBO33PEHYECKOIO,  HCCIIEI0BATEIBCKOIO,
Ha0JII01aTETFHOTO TIOIX0/1a.

[Iporpamma mo3BosiieT copMupoBaTh y JeTeld CTOMKMM HWHTEpeC K
€CTECTBEHHOHAYYHOMY TIO3HAaHHUIO, OTBEYA€T BCEM COBPEMEHHBIM TPEOOBAHHAIM K
3HAHMSIM ~ CIEAYIOIMX  oOyacTeil:  XUMUS, OKOJorus, OOTaHWKA,  300JIOTHS,
MUKpPOOHOJIOTHS, METUITMHA.

HononautenbHas  oOmeoOpazoBarenbHas — oOIepa3BUBAIOIIasl  Mporpamma
€CTECTBEHHO-HAYYHON HalpaBiIeHHOCTU «buonHkeHepus» HalleleHa Ha pelleHue 3aaad,
OTpeNeNICHHBIX B (denepaabHOM TIpoekTe “Ycemex kaxkaoro pedenka”, Crpareruu
COIMAIIbHO- YKOHOMHUYECKOTo pa3BuTus Camapckoit obmactu Ha nepuon 1o 2030 rona.
[Iporpamma pa3zpaboTaHa B COOTBETCTBHH C:

- BceoOmias aexnapanus npas yeaoBeKa.

- ®enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012 N

273-D3.



- Ilpukaz MunucrepctBa oOpa3oBaHuss U Hayku PO ot 27.07.2022 Ne629 «OO6
yTBepxkaeHun  llopsaka  opraHMsanuu M OCYILECTBIEHHS  0Opa30oBaTEIbHOM
JESATENBHOCTHU IO TOMOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM IPOrPaMMaM).

- Vka3 Ilpesuaenta Poccuiickoii @enepanun «O HAIMOHAJIBHBIX LEISIX Pa3BUTHUSA
Poccuiickoit @enepanuu Ha nepuoa 10 2030 rogay.

- Konuenuus pa3BuTusi AONOIHUTENBLHOTO oOpaszoBaHusi 10 2030 roma (yTBep KIaeHa
pacniopsikenueM [IpaButensctBa PO ot 31.03.2022 No 678-p).

- Ctpaterus pa3Butusa Bocnutanusi B Poccuiickoii @enepanuu Ha nepuoa no 2025 roaa
(yrBepxaena pacnopsbkenueM IlpaButensctBa Poccuiickoit @epepauun ot 29.05.2015
Ne 996-p).

- Ilnan meponpusituii no peanusamuu B 2021 - 2025 romax Crpateruu pa3BUTHA
BocnuTanusi B Poccuiickoii ®enepanuun Ha mnepuony a0 2025 roma (yTBEpKIeH
pacnopsbkenueM [IpaBurtensctBa Poccuiickoii @enepamuu ot 12.11.2020 Ne 2945-p).

- [Ipukaz MunucrepcTBa oopa3zoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017
Ne 816 «O06 yrBepknenuu llopsiaka nmpuMeHeHUs OpTaHU3aALUAMHE, OCYIIECTBISIOIIMMU
o0pa3oBaTeIbHYI0  JCSTENbHOCTh,  AJEKTPOHHOTO  OOyYeHHMs, JMCTAHIUMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUH MIPU pealn3anud 00pa3oBaTeIbHbBIX IPOTPaMM».

- [Ipuka3z Munuctepcta npocsemieHuss PO ot 03.09.2019 Ne 467 «O0 yTBepKIeHUU
[leneBoit Momenu pa3BUTHS PETHMOHATBHBIX CHUCTEM JIOMOJHUTEIBLHOTO O00pa30BaHUS
JIeTEN.

- IloctanoBienne [J1aBHOrO TOCYZapCTBEHHOIO CaHUTApPHOro Bpada Pocculickon
®enepanuu ot 28.09.2020 Ne 28 "OO6 yrBepxkaeHun canutapabix npasui CII 2.4. 3648-
20 "CaHUTapHO->IUAEMHUOIOTUYECKHE TPEOOBAHMS K OpraHM3alldsM BOCIUTAHUS U
oOy4deHHsl, OTABIXAa M 03I0POBIICHUS JIETEH U MOJIOIEKHU" .

- IloctanoBienne [J1aBHOrO TrOCYZapCTBEHHOIO CaHWUTApPHOro Bpada Pocculickon
Oenepanu ot 28.01.2021 Ne 2 "OO yTBepKICHHHM CAHWTAPHBIX TMPABWI W HOPM
CanlluH 1.2.3685-21 "l'urueHuueckwe HOPMATHUBBI W TpeOOBaHUS K OOECIECYEHUIO
Oe3zomacHOCTH W (WIM) OE3BpENHOCTH ISl 4YelioBeka (aKTOpOB cpeabl oOuTaHus'.

(3apeructpuponan 29.01.2021 Ne 62296)



- CtpaTerusi conuagibHO-?’KOHOMHUYECKOTO pa3Butus Camapckoi 001acTH Ha MEPUO 10
2030 roma (yrBepxkaeHa pacnopsbkeHueM IIpaButenbctBa Camapckoit o06macT OT
12.07.2017 Ne 441).

- Ilucemo MunucrepctBa obpa3zoBanus U Hayku PO ot 18.11.2015 Ne 09-3242 «O
HanpaBiieHun  uHbopmanuu» (¢ «MeToauyecKuMu  PEKOMEHIAlMsIMU 10
MPOCKTUPOBAHUIO  JOTOJHUTEIbHBIX  OOIepa3BUBAIOIIMX  TporpamMMm  (BKJIIOYas
Pa3HOYPOBHEBBIE MPOTPAMMBI ).

- Ilucemo munucrepcTBa obpazoBanus u Hayku Camapckoi obmactu ot 30.03.2020 Ne
MO-16-09-01/434-TY (¢ «MeToau4ecKUMH PEKOMECHIALMAMU IO  IOJTOTOBKE
JOTIOJIHUTENIBHBIX ~ 00111e00pa30BaTeNbHBIX  OOIIEpa3BUBAIOIIMX  MpPOrpaMM K
MPOXOXKACHUIO  TPOLEAYPhl  JKCIEPTU3bl  (IOOpPOBONIBHON  cepTUdHKALUM) IS
MOCJICYIONIETO BKIIFOYEHUST B peecTp 0Opa3oBaTEIbHBIX MPOTPaMM, BKIFOYCHHBIX B
cucremy [1DOIO»).

- [Ipunoxxenne Kk MUCbMY MUHUCTEpCTBa oOpazoBanus U Hayku Camapckod o0iiact OT
12.09.2022 NoeMO/1141-TY  «Metonuueckue peKOMEHAAIMU TI0  pa3paboTke
JIOTIOTHUTENbHBIX ~ 00Ie00pa3oBaTeIbHBIX  OOIIepa3BUBAOIIUX MporpamMMm  (HOBas
peaaKius JOTOTHEHHAs ).

- [lpuka3 munuctepcTBa oopasoBanusi u Hayku Camapckoit oomactu ot 20.08.2019 1. Ne
262-on «OO6 yrBepxknaenun IlpaBun mnepcoHUGUIIMPOBAHHOTO  (MHAHCUPOBAHUS
JIOTIOTHUTENBHOTO oOpa3zoBanus neteil B Camapckoil 0biacTi Ha OCHOBE cepTudUKara
MepCOHU(HUIIMPOBAHHOTO (DUHAHCUPOBAHUS JIOMOJTHUTEIHPHOTO 00pa3oBaHUs JETEH,
00y4YaroIMXCs MO JOMOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM MPOTPAMMAaM).

HoBu3na nporpammsbl. bonbiioe 3nadenue ais GopMUpPOBaHUS OUOIOTHYECKOM
KyJbTYpbl y4YallMXCSI MMEET HW3YYEHHE MPUPOJAHOM OKpPYKAIOIIEH Cpelbl, MO3TOMY
OTJIEJIBHOE MECTO B MpOorpaMMe OTBOJMUTCS H3YyUYEHHIO PACTUTEIBHOTO U >KUBOTHOTO
Mupa Kpas. A Takke (HOPMHUPOBAHHE DKOJOTHUECKOTO MBIIUICHHUS W JKOJIOTHYECKOU
OpPUEHTHPOBAHHOUN JesTenbHOCTH. B 00pa3oBaTenbHOM Mpolecce OO0JbIIOEe MEeCTO

YACIACTCA ITPAKTHYCCKHUM pa60TaM u BKCHepHMeHTaHLHOﬁ ACATCIbHOCTH YYallluXCs,



CHOCOOCTBYIOUIMX (POPMUPOBAHUIO MPEAMETHBIX, MEXIPEIMETHBIX W JUYHOCTHBIX
Ka4eCTB y4allluXcs.

OTIMYUTEJBbHOH  OCOOCHHOCTHIO  NPOrpaMMBl  SIBJSIETCA  peanu3anus
KOMIIJIEKCHOTO MOAX0Aa K Mojade ydaluMcs OUOJIOrMYeCKUX 3HAHUM €€ a/lallTUBHOCTh
Osarogapsi MCIOJB30BaHUIO JIOTMKO-METOJI0JIOTMYECKOr0 noaxona. JlaHHas mporpamma
II03BOJIUT PACIIMPUTH KPYro30p U YPOBEHb 3HAHUN JE€TEW O KOMIIOHEHTaX OKPY Karollen
Cpeabl U UX CBOMCTBAX.

Ilenaroruyeckasi mea1eco00pa3sHOCTb peaan3alry IPOrpaMMBbl JOMOJIHUTEIBHOTO
oOpa3zoBanus  «buoWH)XeHepus»  3aKJIIOYaeTCs B BO3MOXKHOCTHM  pa3BUTHUSA
AHAJIMTUYECKOTO THIMA MBIIUJICHUS O00Yy4aloluXcsi, pa3BUTh HAOJIONATEIbHOCTh U
MHTEpEeC K MO3HAHUIO OKPY>KAIOIIEH Cpeibl U yriayOuTh 3HAHHS OMOJIOTHH.
eab nporpamMmsl: CTUMYJIMPOBAHUE ITI03HABATEIIBHOIO UHTEpPECA U CO3/1aHUE YCIOBUM
JUTSL IMYHOCTHOTO Pa3BUTHS YUAIIMXCS Yepe3 yriyOaeHHOe u3yuyeHrue OUOoI0TUU 1
skosnoru. Co3aaTe yCiIoBUs Ul pa3BUTHS €CTECTBEHHOTO MHTEPECa K I03HAHMIO,

IMOCTPOUTD JIMYHYIO 1 KOMaHIHYIO UCTOPHUIO YCIICXA.

3amaun O3HaKOMHTEITBEHBIN A30BBIN YPOBEHD YrnyO6neHHbIi
YPOBCHb YPOBEHb
Obyuarowue | popMHpOBaHHE pa3BUTH pa3BUTh O0IICYyYEOHBIC

CUCTEMBI  Hay4dHbIX | [IO3HABATCJIBHBIC | W HMHTCIUICKTYaJIbHbBIC
3HaHUM O kuBoy | HHTCPECBEL  IIPH | yMeHHUA: CpaBHUBATh U

IPUPOJIE p | M3ydeHun COIIOCTABIIATE
3aKOHOMEPHOCTAX €€ gggﬁlgfﬁgﬂﬂ - 620H0FHHGCIIA<XI/IG
pa3BUTHS, HoCTEHHE OOBEKTEHI. HAJIN3 U
MCTOPUYECKHU ECATHIICTHS OLICHKAa Pa3INYHbIX
BBICTPOM TUIIOTE3 CYIITHOCTH

(nomycnme KU3HA rI100aIbHBIX
COKpall€HNA aHTUTE] JUTST ’
OHOJIOTHYECKOTO JICYCHUS p | ORoIorHHCeCkIX .
Pa3HOOGpasHs s | mmarnocTuxu npoOjieM U MmyTed ux
ouocdepe p | mHQexuuonnpix | PCMCHMAL

- TTOCJICICTBHI
Pe3yJIbTate COOCTBEHHOM
JIE€ATCIPHOCTH HACJICACTBCHHBIX eSTEIEHOCTH B

3a00JIeBaHMH,




yeJIoBeKa
CO31aHus
€CTECTBEHHO-
HAy4YHON  KapTUHBI
MUDa;
dbopmupoBaHue
NIEpPBOHAYATBHBIX
CUCTEMaTU3UPOBAHH
BIX TIPEIACTABICHHUHA O
OMOJIOTMYECKUX
00BEKTaX,
nporeccax,
SIBJICHUAX,
3aKOHOMEPHOCTSX,
00 OCHOBHBIX
OMOJIOTMYECKUX
TEOPHSX,
YKOCHUCTEMHOM
OpraHu3aIliy KU3HH,
0 B3aHMMOCBSI3U
’)KHBOTO M HEXHBOTO
B ouocdepe,
HACJIEJICTBEHHOCTH H
M3MEHYHBOCTH;
OBJIaJICHUE
MOHSATHHUHBIM
armapaTom
OHOJIOTHH.
[TpuoGpetenue
OITbITa
HCIIOJIb30BaHUS
METOJ/IOB
OMOJIOrNYECKOU
HAyKH W TIPOBEJICHUS
HECJI0KHBIX
OMOJIOrHYECKHX
OKCIIEPUMEHTOB  JIJISI
U3YUYECHUS JKUBBIX
OpraHU3MOB U
yeJIoBeKa,

JJIA

n300peTeHue
HOBBIX
JIEKapCTBEHHBIX
penaparos,
YCTaHOBJICHUE
CTEIEHU POJICTBA
JIIOAEH,
MOJIy4eHHUe
HOBEMIINX

COPTOB paCTECHUU
UT. 1.);
PaCIIMPUTD U
yrayOuTh
TEOPETHUYECCKUE
3HAHUA B 00J1aCTH
OMOJI0THU, XUMUH,
9KOJIOTHH
YeJIOBEKa, OXPaHbI
3I0POBBS
YyeJI0BeKa.

OKPYXKAIOLLEH Cpeae;
OMOJIOTUYECKOM
uH(popmaIu,
M0JIy4YaeMOH
pa3HbIX HCTOYHHUKOB,;
TIOJTYYCHHBIE
pe3yNbTaThl HAYYHBIX
MCCIIENOBAHUN
YUCHBIX B
MUKPOOUOJIOTHH,
MOJIEKYJIIPHOU
Ouojorun, OMOXMMHH,
OOTaHUKE, 300J0TUH
BBISBJISITh TPUYHHHO-
CJICJICTBCHHBIC CBSI3H.

n3




IPOBEJICHUE
JKOJIOTHYECKOT O
MOHHUTOPHUHTA B
OKPYKAIOIIEU CpeLE.

Pazeusarowue | Pa3Buth Cdopmuposars u | PazButh 001eydeOHbIe
KOMMYHHKATHBHBIC pa3BUTh U UHTEIJIEKTYyalbHbIE
CIIOCOBHOCTH; JKOJIOTHYECKOE YMEHUS: CPABHUBATh U
PasBuTh MOTPEGHOCTH MBIIILJIEHUE, COTIOCTaBJIATh

yMEHHE OMOTEXHOJOTUYECKUE
B IIPHOOpPETSHHH MPUMEHSTH €r0 B | 00BEKThI, METO/IbI
9KOJIOrMICCKUX [I03HABATEILHOM, | OMOTEXHOIOIUH,
3HAHHUHU, OPHEHTALUSI KOMMYHHMKAaTUBHO | aHAJIM3UPOBATh
Ha MPAKTUYECKOe UX | ¥, COLUAIILHOM IIOJIy4YECHHBIE
PUMEHEHHE; MpPaKTUKE U pe3yabTaThl HAYYHBIX
npodeccruoHaIbHO | UCCIIEOBAaHUN YUEHBIX
PasBUTH yMCHUS i OpUeHTAINY; B MUKPOOHMOJIOTHH,
OLICHUBATh MOJICKYJIAIPHOU
pe3ynbTaThl IIpMBUTb HABBIKH | GUONIOIUH, BHIABIATH
B3aMOJICHCTBUSI HACCJICAOBATCIbCK | TPUYMHHO-
JIOJIEW € PUPOAOH Ol M TBOPYECKOM | CIICJICTBEHHBIC CBS3H
(B3auMOJICCTBHE paboTHI; IIPU U3y4YECHUU
IPUHOCUT BpEX METOI0B
npupoje, 6e300uIHO, OMOTEXHOJIOTUH,
TIOJIE3HO). OMOJIOTUYECKUX
SIBJICHUI:
TpaHchopManmm,
TPaHCAYKLUUH U JIp.,
000011aTh (HaKTHI,
JIeJ1aTh BBIBOJBI

Bocnumamens | Bociutath Ha PazButue CtumynupoBath

Hble IpUMEPE OTKPBITHI B | IMYHOCTHBIX noTpeOHOCTH B TPYIE,
OMOTEXHOJIOTUH KAQueCTB: PHOOIICHUE K
yOeXKIeHHOCTD B aKKypaTHOCTH, KOJUIEKTUBHOMN
[I03HABa€MOCTHU TPYAOII00US, NEeSATENbHOCTH;
IPUPOJIbI, IEUCTBUA | OTBETCTBEHHOCTH
€IUHBIX K ceOe B cBoeMy
3aKOHOMEPHOCTEN JIJIS | 30POBBIO;

MaTCpHUaJIbHOI'O MHpaA.




Bospacm doemeit, yuacmeyrwouwux é peanuzayuu npozpammot: 5-6 Kiaccol
Cpoku peanuzayuu. nporpamMmma paccuurtana Ha 1 rona, oosem 108 yacos.
OcHogHule hopmul 3anamuii:
*  I'pynmoBble U UHIUBUIYAIbHBIC TAOOPATOPHBIE PAOOTHI.
*  HccnenoBarenbckue padoThl 00yYarOIIUXCA.
*  Ilpaktuueckas pabora.
*  IIpoektHas paboTa.
DKCKypCuH.
OpraHu3alioHHO-1eSITeIbHOCTHBIE UTPBI.
BryTpennue u BHenTHUE KOHGEPEHIIUU 00YyJatOIUXCSI.
Dopmul opeanuzayuu deameapbHOCMU . VHIUBUyalbHAs, TPYIITOBas.
Pesicum 3anamuit: 3 akaJeMUUYEeCKUX Yaca B He/Ie0. 3aHATUS IPOBOISTCS 2 pa3a
B Hegnento 1mo 68 muHyT (1,5 akajgeMuyeckux yaca) ¢ mepepbiBOM Ha OTIbIX B 10 MUHYT
nocie 45 MuUHYT ¢ Haudana 3aHsaTHsS. OJIUH akaJeMUYecKuid yac Iiautcs 45 MUHYT.
JlononHuTenbHas  00mieoOpa3oBaTelibHasi — OOIlIepa3BUBalolas  IporpamMma  IMpu
HEOOXOJIMMOCTH MOKET OBITh peagn30BaHa C MOMOIIBIO COBPEMEHHBIX JTUCTAHIIMOHHBIX
texHosoruii. Ilpm gucranumoHHoW Qopme OOyYeHHS JUIMTEIBHOCTh  3aHATHUS
cokparmtaercs 10 15-30 MuHYT (B 3aBUCHMOCTH OT BO3pacTa oOydarommxcs U (HOpMbI
MOoJ[auu MaTepuana, ¢ yuetoM camoctostesbHoi pabotsr) (CIT 2.4.3648-20)

Hanoansaemocms yueonvix cpynn: coctasusiet 10 - 15 yenosexk.



Ilnanupyemoie pezyromamol:

O3nakomumenvHoll ba3zoswiii Yenybnennuvii
MertanpeqMeTH | *BIAJIETh * YMETh HAxXOJIUTh | * BIIAJICTh LICJICBBIMU U
bie (0Owue Ons | COCTABISAIOMIUMHU HEOOXOIUMYIO CMBICJIOBBIMH
gcex Mooyretl) MCCIIEIOBATENLCKON | MHQOPMAIMIO B | yCTAHOBKAMH B CBOMX
151 IIPOCKTHOM | Pa3JIMYHBIX JNEUCTBUAX 151
NEATEIbHOCTH, HCTOYHHKAX MOCTYTKaxX 1o
BKIIOYass  yMEHUSA (TeKcTe Y4EeOHHKA, | grHomeHMI0 K JKHBOM
BUIETh mpoOiemy, HAYTHO™ IPUPOJIE, CBOEMY
CTaBUTh  Bompockl, | 1OTY/IPHOR 3JI0POBBIO U 3]I0POBBIO
BBIJIBUTATh THTCPaType, OKPYKaIoIIUX; YMETh
TUIOTe3bl,  JaBaTh | o o oPrAX " | anexBarHO
OTIpeJIeIICHHUS CTIPaBOYHHKAX); HCII0JIb30BaTh
TTOHSITUSIM, Z}l\:ae;;mpOBaTL , | PEUeBbIC CpesICTBa JUis
KJIaCCU(UIIUPOBATb, OLICHUBATD JIMCKYCCHUH IiI
Ha0JII01aTh, uHbOpMAIIHTO, apryMEHTallMi  CBOEH
IPOBOJIUTH npeo6pazoBbiBare | NO3HIMH, CPABHUBATH
AKCIEPUMEHTHI, uHpopManuo n3 | PA3HBIE TOUKH 3pEHHS,
JeNnaTh  BBIBOJABI M | onpoii (popmbl B | APTYMECHTHPOBAThH
3aKJIFOUCHHS, IPYTYIO CBOIO TOYKY 3pEHUS,
CTPYKTYpHUpPOBAThH OTCTauBaTh CBOIO
Marepua, MO3ULIUIO.
OOBSICHATD,
JIOKa3bIBaTh,
3alIMILATh CBOU
uaeu
JInuHOCTHBIE OCHOBHBIE . [lo3HaBaTe | MHTEIJIEKTYyaJIbHbIC
(oOwue Onisi | IPUHIIMIIBI U | IbHBIE HUHTEPECH | YMEHHs (JIOKa3bIBaTh,
gcex Mody/zed) IIpaBHUJIa u MOTHUBEI, CTPOUTD
OTHOLICHU A K HaIIPaBJICHHBI e | paCcCyXXKICHUA,
KUBOU MIPUPO/IE; Ha u3yueHue | AHAIM3HPOBATS,
OCHOBBI 37IOPOBOTO | ;kMBOM mpupoasl | CPABHUBATD,
06pasa KH3HH W JIeJIaTh BBIBOJIBI U JIP.);
310pOBbE ACTETHUYECKOE
cOeperaronmx OTHOIIEHHUE K J>XHBBIM
TEXHOJIOTUH. 00OBbEKTaM.
[IpenmeTHbIE MoynpHBIN IPUHIUII HOCTPOECHUS POTrPAMMBbI IPEAYCMATPUBAET

OIIMCAaHUC MPCAMETHBIX PC3YyJIbTAaTOB B KaXKAOM KOHKPCTHOM

MOJTyJIE




®opma 00yyeHHs OYHAA

O3HaKOMHUTENBHBIN bazoBbIit VYriyOneHHbIi

(dpoHTanbHAs B MAJIBIX TpyNmIax UHAUBUAYalbHas (TapHas)

Kpurtepyuu oueHKH 3HAHUI, YMEHU M HABBIKOB IIPH 0CBOCHHH NPOrPaMMBbI

JInsi OLIEHKH OCBOEHUS MPOTPaMMbl, B TEYEHHE I'0OJa UCHOJB3YIOTCS CIEAYIOIIUE
METOJIbl JTMAarHOCTUKH: HaOmoJeHue, pediaekcus, BBIIOJHEHHE Y4YEOHBIX MPOEKTOB,
ydyacThe B OpPraHU3yeMbIX BHYTPU TPYNIbl KOHKYpCax, COPEBHOBaHUM, pa3paboTka U
3aIlMTa TPYNIOBBIX MPOEKTOB B 3aBEPIICHUN KaKI0T0 MOTYJIS.

Jlisi  olleHMBaHWS CHUCTEMbl 3HAHMM TpUMeEHsieTcs 3-X OamibHas IIKana
(BBIIEISICTCSl TPU YPOBHSI: HUXKE CPEAHEr0, CPEJIHUM, BBILIE CPEIHET0) B MHTETPALUH C

obpasosarespHoi cuctemoi Class Dojo (URL- agpec:https://www.classdojo.com/ru-ru/),

I7Ie KaXIbI M3 3apeTMCTPUPOBAHHBIX OOYYAIOIIUNUCS BMECTE C POAUTEISIMUA CMOMKET
OLICHMBATh PE3yJbTaThl CBOEH YCIEBAEMOCTH U yPOBEHb MPUOOPETEHHBIX KOMIETEHIIUN
B paMKax Kypca.

Xapaxmepucmuka ypoeHsa 0C80EHUA NPOZPAMMbBL KypCd:

YpoBeHb OCBOCHHS IIPOrpaMMBbl HMXKE CPEJIHETO — OOYJaIOIMIUKCs OBIAIe]I MEHEe

yeM 50% mnpeaycCMOTPEHHBIX 3HAHWUW, YMEHUW W HABBIKOB, HCHBITHIBAET CEPbE3HBIE
3aTpylHEeHUs Tpu paboTe ¢ y4eOHBIM MaTepuaioM; B COCTOSIHUM BBHITIOJIHATH JIMIIb

HpOCTGfIHIHG MMPAaKTUYCCKUC 3aJaHu:A 11ICaarora.

Cpennuii  ypoBeHb OCBOEHHS MPOrpaMMbl — OOBEM YCBOCHHBIX 3HAHHM,

MPUOOPETEHHBIX YMEHUW M HaBBIKOB cocTaBisieT 50-70%; paboraeT ¢ ydeOHBIM
MaTepralioM C TIOMONIBIO TENarora; B OCHOBHOM, BBITIOJIHSET 3aJlaHUS Ha OCHOBE
oOpasIia; yIoBIETBOPUTEIBHO BIaJACET TEOPETHUECKOM nH(POopMaIue mo rTemam Kypca.

YpoBeHb OCBOCHHUS MPOTPAMMBI BBIIIIE CpeaHEro — y4amniuiics opiaaen Ha 70100%

MPETYyCMOTPEHHBIM  TPOrpaMMOM  y4eOHBIM  TUIaHOM; paboTaeT ¢  y4eOHBIMH
MarepualaMHi CaMOCTOSTEIIbHO, HE HWCHBITHIBAET OCOOBIX TPYAHOCTEH; BBIMIOIHSET

MNPAKTUYCCKUC 3adaHus C peaﬂmauneﬁ COOCTBEHHBIX 3aMBbICJIOB;, CBO6OI[HO BIaaccT
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TEOPETUYECKOM HHPOpMaLMEe 1O KypCy, YMEET aHaJIu3upoBaTb W NPHUMEHSTh
MOJIYYEHHYIO HHPOPMALIMIO HA MPAKTHUKE.
®opMBbI KOHTPOJISI M NOABEACHUS UTOIOB:

cobeceoBaHue,

HaOII0ICHYE,

WHTEPAKTUBHOE 3aHSTHE;

aHKETHpPOBaHHUE,

BBITTOJITHEHNE TBOPUYECKUX 3a/IaHUH,

TECTHpPOBAHHE,

ABpHUCTHYECKas Oecena,

oOyuJarolie urpsl (J1e10Bas urpa, MMUTALINSA),

TECTHPOBAHHE,

KOH(pepeHIus,

y4JacTHe B KOHKypcaX, OJJMMIINA/Iax, BUKTOpPUHAaX, KOHKypcax B TE€YEHHE roja.
HOJArOTOBKA M 3aIUTa UHANBUIYAJIbHBIX IPOEKTOB 10 OCBOCHUIO MOAYJIEH;

IMOArOTOBKA U 3alllTa MHANBUAYAJIBbHBIX ITPOCKTOB B KOHIIC y‘l€6HOFO rojaa.



Y4yeOHbIii MJIaH

Ne KoanuecTBO 4acoB
MOIYJ1 HazBanue moayas Teopus | IIpakTu Bcero
A Ka

1. buorexnomorus 15 23 38

2. AKBanoHHKa 9 20 29

3. [IpakTtuueckast puznonorus 9 18 27

4, DKOJIOru4yecKas TEXHOIOT U 5 9 14

UTOI'O 38 70 108

Monyab 1 «BHOTEXHOJIOrHs»
Ieab — chopMupoBaTh 3HAHUS O CTPOCHUU PACTUTEIBHBIX U )KUBOTHBIX KIIETOK,

03HAKOMUTBCS ¢ 0COOCHHOCTAMU u3BNieueHuss Mosiekys JIHK, u3y4uTs coctaB KIICTOK,
BOJIOPOJTHBIN MMOKa3aTeIbh OMOJIOTHYCCKUX CPeI. YIyUIIUTh CIIOCOOHOCTh
aHAJM3UPOBATh, CPABHUBATH, 0000IIATH U JICJIaTh BEIBOJIBI HA OCHOBE CPaBHCHUS
PE3yJIBTaTOB JJA0OOPATOPHBIX PadOT.

Brauane oOpa3oBaTeapHOTO Ipolecca IeAaroroM TMPOBOJMTCS — BXOJHAS
JUArHOCTUKA B BHJIC aHKCTHPOBaHHA. B Xoje KOTOPOro YCTaHABIMBAaeTCS YPOBCHb
3HaHUH 00yUaroImerocs.

B pe3ynbTaTe OCBOCHHS MOIYJS MPOBOJUTCS MPOMEXKYTOYHASI IIPOBEpKa 3HAHHIA,
oOyuarommxcs B (opme ompoca, IO3BOJISIONICIO BBISIBUTH YCBOCHUE Marepuaia

00yJaromuMHCS.



YpoBHU [3amaum IIpornosupyemsle|  Kpurepuu [Ipumensiembie | DPOpMBI U
OCBOCHUA MOIYJIS IMPCAMCTHBIC OIpEaCIICHUS METOABI U METOAbI
[porpamMm pE3yJIbTaThI MPEIMETHBIX TexHojornu AHMArHOCTUKHU
bI MOIYJIs pPE3YNBTATOB
O3Hakomu -YMEHUE-YMEHUE -yMEHUE TexHnosoruu: Hab6ntonenue,
TEIbHBI |CAMOCTOSITENIb OOOCHOBBIBATh  CTaBUTh Y pa3BHUBAIOIIETO TECTUPOBAHUE
HO NPOBOJUTL MUKPOOHOJIIOIUYECIPOBOIUTE  HE 0OydeHus;
WCCIICIOBAHUS KUE MPOLIECChI,  (CI0XKHBIE BHYTPHUIPYIIIOBA
nabopaTOpHBIE SIBJICHUS, OTIBITBI, i
0a3ucHbIe OCHOBHBIE OKCICPUMCHTBIL  Inydyhepennmariu
OHSTUS buonornueckune B obmactn g ISt
MPOMBIIIJIEHH TEOPHH, Ha Ouonoruu # OpraHu3aLuu
oM OCHOBE 3HaHUI 00 MUKPOOUOJIOTHH, oOyucHHs Ha
MHKPOOHOJIOT MUKPOOHOJIOIHH, u pa3sHOM YpOBHE,
nu, FeHEeTHUYECKOW U HAOMIONCHUS 32  [jyyypoCcTHO-
TeHeTquCK(jﬁ KJIETOYHOU YKUBBIMU OpHEHTUPOBAHHA
1 KJICTOTHON ke nepu, o0BbeKTaMu; o
VHKCHCPHN,  prkenepHOi
HIDKCHCPHON i yspvonorum.
SH3UMOJIOTUH,
HEO00XOIUMBIE
TUTS
OCMBICIICHUS
OHOTEXHOJIOTH
YECKOI0
IPOU3BOJICTBA;
0a30BBIli  -yMEHHE - QHAJIM3UPOBATh -YMECHHE TexHosorun HaGmonenue,
CPaBHUBATb  OGHOTEXHOJOTUYEC MOTOBHUTH pa3BHUBAIOLICTO |AHKETHUPOBAHU
MHKPOOHOJIOT |yyre IIPOIIECChI,  BPEMCHHBIC oOyJeHus; e, ompoc
neckue MCIIONB3yEMBIE B MUKPOIPEnapar JIMYHOCTHO-
WOMITOHCHTBT Pa3IMYHBIX bl U pa0OTaTh C OPUCHTUPOBAHH
MEXTy coOoM
o oTpacisx ONTHUYECKUMHU  as TEXHOJIOTHUS;
camocTosTe s MPOMBIIUICHHOCTHMHUKPOCKONamH. -[lexarornka
HO U CEJIBCKOIO HABBIKU COTpYAHUYECTBA
BBI6paHHBIM X035 CTBa. IMPUTOTOBJICHUA
KpUTEpUsIM, | XapaKTEPUCTUKH BPEMEHHBIX Meronsl:
nenaTh MUKPOOPTraHU3MOBMHUKPOIIPENAPaTO PenpoTyKTHBHEI
BBIBOJIBI B W METOJ;
u BocnpousseneHu
YMO3aKJIIOYEeH c n
Ysl HA OCHOBE ITOBTOPEHUEC




CpaBHEHHUS; crioco0a
NesATeIbHOCTU
o 3aJaHUsIM
1earora;
MeTombl
pa3BUTHUS
CaMOCTOSITEIIBHO
CTH.
Yrny6ne | - -yMEHUE -X0J1 TexHosoruun HaGnronenue
HHBIN MOJACINPOBAT pa60TaTL C IPOBEICHUSA pa3BuBaromiero | ,
b COBPEMEHHBIM 7a00paTOpHBIX | OOYYEHMUS; TECTUPOBAHU
OMOTEXHOIIOr | TaGOPaTOPHBIM | paloT; Bnytpu €,
UYECKHUU o0opyaoBaHue rpynmnoBas aHKETHPOBAH
Impouecc, M; -yMEHHE .ZIH(b(bepeHHHa He, 3a4CTHHIC
OCHOBBIBASCE | [IpOBOIHTH TS ISt MEpOTPUATHUS
Ha OMOTEXHOJIOTHY oprammzamuu | » KOHKYPCBL.
n1abOPATOPHBI | o e oGyuerms  a
X 1abopaTopHbIC pa3zHOM YpOBHE,
MCCIICNOBAHM | o5y YHOCTHO-
X U 3HAHUU
B HOTEXHOILOL OpUEHTHPOBAHH
HUECKOIO ast TEXHOJIOT U,
00opy10BaHU
A,

YyeOHO-TeMaTHUeCKMH TIaH Moy 1.

«buorexHosorusn»
Ne Ha3zBanue pa3gena KosanuecTBO 4acoB
Teopus | IlpakTuka | Bcero
1 | BBeaenne B 00pa3oBaTeIbHYI0 1 1 2
nporpaMmmy
1.1 | O6mme mpaBwia mpoBeneHUs padboT B 1 1 2
1abopaToOpuu U TEXHUKA O€30TaCHOCTH
2 | DeMeHTapHOe BBeJleHUE B 2 2 4
MHUKPOOHOJIOTHI0 U OMOTEXHOJIOTHIO




2.1 | UcTtopus  cTaHOBIEHUS 2
MUKpPOOHOJIOTUN U OMOTEXHOJIOTHH

2.2 | Ponb MUKpOOPraHu3MoB B IPUPOJE. 2
3HaKOMCTBO ¢ npodeccueid OMOTEXHOJIOT.

3 | OdopynoBanue, MaTepuaJbl U 4
HHCTPYMEHTHI, NpuMeHsieMble B
OMOTEeXHOJIOTHH

3.1 | Uzyuenue yCTpOMCTBA MHUKPOCKOIIA. 3
N3yuenne 00BEKTOB C MIOMOIIIBIO
MUKpOCKOMa

3.2 | Marepuanbl U UHCTPYMEHTHI 1

4 | OcHOBHbIE METOAbI H3YYEeHHUS 12
MHKPOOPTraHU3MOB

4.1 | Meroasl MHKPOCKOTTMYECKOTO 2
UCCJIeIOBAHUS MUKPOOPTaHU3MOB

4.2 | Mopdouorust 6akTepuanbHbIX KIETOK 2

4.3 | Meroas! nuddhepeHInalIbHON OKpacKu 4
MUKpPOOOB

4.4 | IlutaTenbHbie Cpeabl. MeTOABI 4
CTepUITU3ALINH

5 | KyabTnBHpOBaHNE MUKPOOPTAHU3MOB 16

5.1 | Ananu3 MuUKpodIOpHl BO31yXa, BOIBI U 3
MIOYBEI

5.2 | Amanu3z  pgeiictBHs  aHTHOAKTEpPHATBHBIX 2
CpEeICTB Ha poct KYJBTYPBI
MUKPOOPTaHU3MOB

5.3 | JleiicTBre IeKapCTBEHHBIX TPaB Ha 3
OakTepun

5.4 | BeipammBanue HedrenepepabaTbIBaomue 2
OakTepun

9.5 | PocT MOJIOUYHOKHUCTBIX OaKTEepHil. 2
MoJtouHOKHCII0€ OpOKEHUE. 3HAKOMCTBO €
npodeccueit TEXHOJIOT MUIIEBOM
MIPOMBITINICHHOCTH.

5.6 | MacasHOKHCITOE OpoxeHue. 2
HakomnurenpHas KyJIbTypa MaciasSHOKHCITBIX
OakTepwuii

5.7 | MUKpOOMOOTUYECKHIA aHAIIA3 MSICA B MSIC 2

MPOAYKTOB




Hroro: 15 23 38

Copep:xxanue nporpammsbl 1 moayJist «bHOTeXHOIOT U
BBenenue B 00pa3zoBaresibHYI0 IporpamMmy (2 4).

Teopus. BBoaHbIN HHCTPYKTaX MO TeXHUKE Oe3onacHocTu. [IpaBuiia opranuzanuu
pabouero Mecra. [IpaBuiia paboThl ¢ KOMIOMKUMH U PEXYITUMU IPEIMETAMHU.

[Ipaktuka. OOmme mnpaBwia TpoBeAcHUsS pPabOT B J1TA0OpaTOpUM W TEXHUKA
0€30MacHOCTH.

@DopMbl IpOBEJICHUS 3aHATUN: JIEKIIUH, Ja0OpaTOpHbIE U MPAKTHUYECKUE 3aHSTHS,
AKCKYpCUH

DopMBbI TOABESJICHUS UTOTOB: 6J'II/III-OHpOC B (1)opMe BUKTOPHHBI.

JJleMeHTapHOe BBeJleHHe B MUKPOOUOJIOTHIO M OHMOTEeXHOJIOTHIO (4 ).
Teopus. Hcrtopusi CcTaHOBJICHHS MHMKPOOHOJIOTMM U OHOTEXHOJOTHH. Poib
MUKPOOPTaHU3MOB B MPUPOJIE.

[Ipaktuka. CocrtaBiieHue Tpouueckux Lemnen, skonorudeckas urpa «OcTpoBy,
pelIeHre JJIOTUYECKHUX 3aJ1ay Ha OINpeesIeHne MUKPOOpTraHUu3Ma.

DopMbI IIPOBEACHUS 3aAHITHUN JICKIINHN
DopMbI ITOABECHHST UTOTOB: 6J'II/IH-OHPOC, 6ecez:a, TCCT.

ObopynoBanue, MmaTepuaJbl U HHCTPYMEHTBI, IPUMeHsieMble B OuoTexHosoruu (4
q).

Teopus. YcrpoiictBo Mukpockona. TexHuka paboTbl ¢ MUKpocKornoM. OCHOBHBIE
MaTepuaibl M WHCTPYMEHTHI, HCIOJb3yeMble B Hay4yHOW JabopaTtopuu. TexHUKa
MAaHUITYJSILUU C MaTepuajlaMd U MHCTpyMEHTaMH. MeToauka IMOArOTOBKM OCHOBHBIX
PEaKTHUBOB, UCIIOIB3YEMBIX IIPH pabOTEe ¢ MUKPOOPTaHU3MAMH.

[Ipaktuka. [lpuroroBneHrne BpeMEHHOIO MUKpOIIpEnaparTa, paCCMOTPEHUE €ro MpHu
Pa3IMYHBIX YBEJIMUYECHHUSIX MUKpPOCKoIa. [[puroroBieHne peakTHBOB.

CDODMBI IIPOBCACHUA 3aHSATHUM: JCKIOKWH, ACMOHCTpalu, IIpC3CHTAllN.

@DopMBI TIOJIBE/ICHUS MTOTOB: OnHIl-onpoc, Oecena, TECT, OIEHKA MPaKTUYECKUX
yMEHUM 1o paboTe ¢ 000pyI0BaHUEM, MaTEpUaIaMUi U HHCTPYMEHTAMHU.

OcHOBHBIE MeTOABI M3YYECHUSA MUKPOOPranusMos (12 v).

Teopuss. OCHOBHBIE  METOIBI TNPUTOTOBICHUS  MHUKPONPENApaToOB:  METOJ
pa3aBICHHON KaIlid, METOJ| «BUcAuYei» Kamiu. CTpoeHue OaKTepuasbHOW KIETKH.



OcHoBHBIC (opmbl OakTepuil. DyHKIMKM OTAEIBHBIX OpPraHENT 0aKTepHUATbHBIX KJIETOK.
Cnoco6 okpacku Oakrepuit mo I'pamy. Juddepenumaius 6akrepuil B 3aBUCUMOCTH OT
okpacku 1o I'pamy. Posb, cocTaB, mpUroToBICHHE THUTATENBHBIX cped. Crepunm3anus
1a00paTOpHOM MOCY/bI U 00OPYIOBAHUS.

[Ipaktuka.  [lpuroToBiieHME  MHUKPOCKONMYECKOTO  Ipemapara  OakTepuii
paznuuHbIMU  MeTojnaMu. Dukcauus W OKpacka mpemnapatoB Oakrtepuid. M3ydenue
npenaparoB MoJ MHKPOCKONOM. IIpurotroBieHue npenapaToB pa3iMYHbIX HO (Gopme
Oakrepuil. [IpuroToBnenue npenapaToB 6akrepuil, okpameHHbix o ['pamy. [logroroska
nocyzAbl 1 000pyI0BaHUs JIsl IPOBEEHUS HAYYHOI'O UCCIIE0BAHMUS.

DopMBbI IPOBEJICHUS 3aHSITHUI: JICKIUU, ACMOHCTpaIuun, NpC3CHTAI[UN.

DopMbl IOJABEJICHUSI MTOIOB: Oo1pocC, 6ecena, OLCHKA ITPAKTUYCCKUX yMeHI/Iﬁ 110
IMPUTOTOBJICHUIO ITIPCIIApPATOB.

KyasTuBupoBanue mukpoopranu3mos (16 4).

Teopus. Meronuka mpoBeneHUss  J1abOpaTOPHOTO  aHaIM3a  MHUKPOOHOM
00CEMEHEHHOCThIO OCHOBHBIX cpei JKu3HHU. [lojcueT KOJOHHMEeOoOpa3yIoMINX €IHHUIL.
[TpuroroBienne npemnaparoB. OmnpepeneHUe MUKPOOPTaHU3MOB. AHTHOAKTEpUATHHBIC
cBoiicTBa. PocT KynbTyphl MHUKPOOPTaHM3MOB IPU BHEAPEHUU B CUCTEMY BEIECTB,
oOnagaronux aHTHOAaKTepHalbHbIM 3(dekTom. BeliecTBa neKapCTBEHHBIX PACTEHHI,
OpUaloIie UM JIGKQpCTBEHHbIE  CBOMCTBAa.  3HAKOMCTBO C  HEKOTOPBIMHU
MUKpPOOpPraHU3MaMu - BO30yauTensiMu OosiesHedl pactenuit. CymHOCTH Tpolecca
Oopoxkenusi. BozOyaurenu MonouHokucioro O6poxenusi. [Ipakthueckoe HCmonb30BaHUE
MOJIOYHOKHCIIBIX OakTepuil. Bo30yauTenn macisHokuciaoro opokenus. Ilpaktuaeckoe
UCIIOJIb30BaHNE MAaCIISTHOKUCIBIX OakTepuii. Mukpodiopa msca. OrieHKa CBEKeCTH Msca.
Ortanbl MHUKPOOMOJIOTHYECKOTO HCCIEAOBaHMS Msica. 3HAKOMCTBO C Tpodeccueit
TEXHOJIOT TTUIIEBOU MPOMBIIIICHHOCTH.

[Ipaktuka. AHanu3 MUKpPOGIIOPHl BOJBI, BO3/yXa, MOYBHI. BbIsSBICHHE CpeACTBa,
oOnafaronero HauOONBIIUM aHTHOAKTepUaIbHBIM 3(P(HEKTOM TOCPECTBOM IMOJACUYETa
KOE B wamkax Iletpu. IIpoBeneHrie METOIUKHU BBISBICHHS JEHUCTBHS JIEKapCTBEHHBIX
TpPaB Ha POCT KYJIbTYPbl MUKPOOPraHU3MOB. [IpoBeneHne METOIUKH MO OOHAPYKEHUIO
OakTepwii, BBI3BIBAIONIMX MOKPYIO THHIb Kaprodens. OnpeneneHue KUCIOTHOCTU
Mosioka 1o Teprepy. [IpuroroBieHue (QuKCHpPOBAaHHOTO Mpemapara MOJOYHOKHCIBIX
Oaktepuii. OmpenereHne MaCISHOW KHUCIOTHI B Cpefie, CONEpIKalleld KIOCTPHUIHH.
Nnentndukanus KIOoCTpuAuil Ha mpemapate. MHUKpPOOHOIIOTHYECKOE  HCCIIEI0BaHUE
Msica.

@opMbl _OPOBEACHUS 3aHATUW: JIEKIHUH, JEMOHCTpAalMH, npe3eHTauuu. Dopmebl
MIOJBEJICHUS UTOTOB: OTIPOC, Oece1a, TECT, MPE3CHTAIIUS PE3YIbTaTOB.




Monyab 2 «AKBAaNIOHMKA)

Ilesab nporpamMmmsi:

- (popmupoBaHue y oOyyaromuxcss 6a30BbIX KOMIIETEHIIMNA B 00JIaCTU 3KOJIOTHH,
Ononornu M OMOTEXHOJIOTHWH, pacIIUpPeHUEe U YIIIyOJIeHWE MEXIPEIMETHBIX 3HaHUH,
o0ecrieueHrne 3aHATOCTH JEeTed COIMaIbHO 3HAUYMMOW JEATENbHOCTBIO M UX
camopean3aluu;

- CO3/IaHHE YCJIOBHU I cCaMOpealln3aliy MIKOJFHIUKOB Yepe3 CaMOCTOSTEIbHOE
TBOPYECKOE OTHOIIEHWE K JIEy, MPOEKTHOE MEBIIIJICHHE CPEICTBAMHU SKOJIOTHUYECKOTO
0o0pa3oBaHUs U BOCIIUTAHUS,

- palMoOHAIBHOE MCTIOJIH30BAHKUE MTPUPOTHBIX PECYPCOB.

Buagane oOpa3oBaTenbHOTO TpoIiecca  IMeNaroroM

MMpOBOAUTCA BXOJHAasd

JMAarHOCTUKAa B BHJIC AaHKCTHPOBaHUA. B Xo0Jle KOTOPOTO YCTaHABIMBACTCS YpPOBEHB
3HaHUN 00yUaroIIEerocs.
B pe3ynbTaTe OCBOCHHS MOAYJS MPOBOJUTCS MPOMEXKYTOYHAS] IPOBEpKa 3HAHHMA,

oOydaromuxcs B (opme ompoca, MO3BOJSIONIETO0 BBISIBUTH YCBOCHHE Marepuasa

00yJaromUMHCS.

YpoBHU 3amaum IIpornosupyemsl, Kpurepuu | [Ipumensembie | Dopmel U
OCBOCHHUA Moy € oIpeaecHus METOABI U MCETOJbI
IpOrpamMM bl NPEJIMETHBIC | [pegMeTHBIX | TEXHONOrHH AHArHOCTHKHU

MOAYJIs pe3yabTaThl PE3yIIbTATOB
O3nakomure - -yMEHUE -yMEHUue TexHonoruu: Hab6mronenue,
TbHBII MEHHE 000CHOBBIBaTh  CTaBUTh Y pa3BUBAIOIIETO TE€CTUPOBAHU
y
caMocTosTe MAKPOOHOIOTHY [POBOAUTE HE 00ydeHus; e
c
JIBHO CCKHUE IPOLECCHI, C/IOKHBIC BHYTPUTPYIIIIOBA
SIBJICHUS, OIIBITHI, s
MIPOBOJUTH
POBOA OCHOBHBIE OKCIEPUMCHTBI iy pepenuanu
MCCICIOBAH Fyooruueckue B o0macT g IS
ust TEOPHH, Ha OHONOTMH M opranusanuu
71a00paTOpH OCHOBE 3HAHUN  AKBAIIOHHKE, oOyueHus Ha
13( 00 1 pa3HOM ypOBHE,
6a3ucHple  MUKPOOHOJIOIUH, HAOMIOACHUS 32 j1jiyHOCTHO-
KJIETOYHOU 00bEKTaAMH;
AKBaITOHMKE > A
VHKCHEPUH,
KaK .
VHXCHEPHOUN
AMHAMATHO s pvomorum.
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KOCHCTEME,
O CHCTEME
B3aMOCBS3

BHYTpPH
HCKYCCTBEH

e’

HOU
YKOCHUCTEMBI
;  W3YYUTh
UCTOPHUIO
pa3BUTHUS U
COBPEMEHHO
€ COCTOSIHHE

AKBAIIOHUKH
0a30BbIi YMCHHE - aHaJIM3UPOBATH - ymeHue TexHoIoruu Habnronenue,
paccMaTpuB OMOTEXHOJIOTUYE 0TOOPAThH Pa3BUBAIOIIETO AHKETUPOBAH
9TE CKHE TIPOIIeCChl, MaTepual IT00ydeHus,; ue, onpoc
axBaroHuKy ICTIOTTE3YEMBIE B CO3/AHUS JInynocTHO-
a3JIMYHBIX AKBAIlOHHOW  |OpHMEHTHPOBAHH
kak  cepyP p p
OTpacisx DKOCHCTEMBI, as TEXHOJIOTHS;
npodeccruo
TPOMBIIIJICHHOCT - YMEHHUE Ilenaroruka
HaJIBLHBIX
U U CEJIBCKOro  moao0pathb COTpYAHUYECTBA
MHTCPCCOB; s h3qiicTBa. cuMOH03-
XapakTepUCTUKU COBMECTHBIE  MeTOIbI;
MHUKPOOPTaHU3M DKHBBIC Pernpo1yKTUBHBI
OB. OpraHU3MBbI W METOJI;
Bocrnpoussenenun
e u
MOBTOPECHHUE
criocoba
JEeSITeIbHOCTH

1Mo 3aJJaHUsIM
rnejarora;
MeToabl
pa3BUTHUS
CaMOCTOSITEIBHO
CTH.




Yrny6nenn | GopMUPOB | -yMeHUE -yMEHUE TexHomoruu Hab6ntonenu
Bl aTh pabotaTh ¢ | IOAJEPXKUBAT | Pa3BUBAIOLIETO | €,
yMEHHE COBPEMEHHBIM | b u| oOy4eHus, TECTUPOBAH
[PUMEHSTS n1abOPAaTOPHBIM | peryaupoBath BrHyTpu ue,
TeopeTHe 000pYIOBAHUE | aKBANOHHYIO | IPYNIOBas AHKETHPOBA
- M; -yMCHHC sKkocuctemy; | nuddepennua | HHUC,
IIPOBOJUTH -yMEHHUE ISt JTST 3a4CTHBIC
SHaHUA HA naGopatopHBl | BameTh opraamsaruu | MEPOTPHATH
TIPAKTHKE, | & paboTHL. METOAMKON | oOyuenus a | o
hbopmupos CO3JIaHMs pasHoM ypoBHe, | KOHKYPCBI.
aTh AKBallOHHBIX | TUYHOCTHO-
YMCHHC H JKOCUCTEM; OpPUEHTUPOBAHH
HaBbIKH -OBJIaJICHUE | as1 TEXHOJIOTHS,
naboparop IIPAKTUYECKHU
HBIX MH HaBBIKAMH
ucclieoBa CO3IaHNUS
HUH, aKBAITOHHOM
IIPAKTHIEC SKOCHCTEMBI
kodu FishPlant.
IPOCKTHOM
TEeSITeIBHO
CTH
yUaImuXxcst
Y4yeOHO-TeMaTHYECKMH TVIAH MOIYJIA 2.
«AKBAaINoOHHUKA)
Kosn4yecTBO 4acoB
Ne i/m Ha3Banue pa3aesioB U TeM
Teopus MpaKTHKa BCETO
1 Broanoe 3anstue. Uto 1 1
TaKOe aKBaIlOHUKa?
'V cimoBrsT HEOOXOAUMBIE IS
5 HOPMaJIbHOU 1 1 >
PKU3HEIeSI TETbHOCTH
AKBAIIOHHOM CHUCTEMBI.
TeXHOJIOrn4eCcKui Npo1uecc
aKBanoHUKH. KpyroBoport
2.1 BEILECTB, PUIbTpaLUs U 1 1 2
YCIIOBUSI HOPMAJIbHOTO
(b yHKIIMOHUPOBAHUS BCEI




OMOJIOTHYECKON CUCTEMBI B
AKBAIIOHUKE.

[ [pyHIMIIBI CO31aHUsA
AKBAIIOHHOM YKOCHCTEMBI
FishPlant. Mecto
AKBAIIOHUKH B
COBPEMEHHOM

3 CEJILCKOXO03IMCTBEHHOM 2 4 6
[TPOM3BOJICTBE, €€
MPEUMYIIIECTBA.
3HAKOMCTBO ¢ npodeccueit
ArpOHOM U CEJIEKIIMOHED B
COBPEMEHHOM MHpE.

Y CTpOMCTBO aKBaIlOHHOM
cucteMsl FishPlant

Bri6op pacrennii. [Togbop u
OII€HKA Ka4YeCcTBa CEMSH.

3.2 BcxoxxecTh CeMsH. 1 3 4
3aKaagaKa ceMsH IS
pOopaliiBaHusl.
Pe3ynbTaThl BhIpalIiBaHUs
3.3 pacTeHuit ux oobpadorka u |1 3 u
AHAJIN3.
3aKIIIOYUTEIHLHOE
(MTOTOBOE) 3aHSITHE

Bcero 9 20 29

3.1

Conep:xanne MoayJifl 2 «KAKBANIOHUKA))

1. BBeaenne B mporpammy (1 uac).
Teopusi. Texnuka Oe3omacHoctH. llenmn wm 3amaum mporpammbl. OCHOBHBIE
MOHATUSL W TEPMUHBI B akBanoHuke. [IpoBepka ypoBHs MOATOTOBIEHHOCTH yUYalllUuXCsl.
2. YcaoBuss Heo0XoauMble Ui HOPMAJIBHON JKU3HeNAESTeJbHOCTH AKBANOHHOWM
cucTeMbl (2 yaca)

Teopus. CuMOM03-COBMECTHOE CYIIECTBOBAaHUE PACTCHHM, PHIO M OakTepwii B
aKBaIOHUKE.



IIpakmuka. YKuBble OpraHu3Mbl aKBAallOHUKHU: PBIOBI, pacTeHHs, OaKTepUH, UX
POJIb B MOAAEP/KAHUM IIPOLIECCOB KUZHEAECATEIBHOCTH U YCTOMYMBOCTH 3KOJIOTMYECKOM
CUCTEMBI.

Texnonoruyeckuii nmpouecc akpanoHuku. Kpyrosopor BemecTB, puiabTpanus u
YCJOBUSI HOPMAJIBHOI0 (YHKUMOHUPOBAHHMS BCeil OMOJOrMYeCKOil CHCTEeMbI B
aKBamnoHuKe. (2 yaca).

Teopus. 3HaKOMCTBO € TEXHOJOTHYECKMM MPOLIECCOM aKBalOHUKH. KpyroBopot
BELIECTB, (uibTpanuss M  YCJIOBUS  HOPMaIbHOrO  (YHKUMOHUPOBAHHUS  BCEH
OMOJIOTUYECKOI CUCTEMBbI B aKBAaITOHUKE.

IIpaxkmuxa. PazpaboTka Mojienu OynyIieil akBallOHHHON CHCTEMBI.

4. TlpuHHUNBI CO3MAHUS AaKBamMoOHHOW JKocucTembl FishPlant. Mecro
AKBANIOHMKH B COBPEMEHHOM  CeJbCKOXO3AICTBEHHOM IIPOM3BOJACTBE, €&
npeumyiectna. (12- yacos).

Teopusi. YCTpoiicTBO akBamoHHOW cuctembl FishPlant: mmactukoBast eMKOCTh -
O0aku JIs BhIpAIIMBAHUS pacTeHUU, (IyopecleHTHbIC JaMIIOYKH, Hacoc. HamomHuTensb
JUIL  BBIpAlllMBaHHWS  pacTeHuil: kepam3ut. [lpuHiun pabGoTel  000pymOBaHUS
HEOOXOAMMOTO JIJIs 3aIycKa aKBalOHHOW cucTeMbl. CTapTOBBIN KOMIUIEKT JJIsS 3aImycKa
CUCTEMBI: KOMIUIEKT TECTEPOB, YI0OpeHUs JUIsl pacTeHH, pacTBOp Jii HOpMajau3aluu
ypoBHsi pH. MHoroo6pa3sue ruiponoHHbIX CyOCTPaTOB.

Ilpakmuxa. Metonuka 3amycka  aKBaNOHHBIX cHUCTeM. M3yuyeHus MeETONIOB
(U3UKO-XUMUYECKOTO aHaln3a BOAbL. MCrolib30BaHME COBPEMEHHBIX TECT-CHCTEM IS
OMpeIeJICHHs] KaueCTBa BOJIBI.

5. Boi0op pacrenmii. Ilondop u onenka kadyectBa cemsin. BexoxkecTs cemMsiH.
3akiiagka ceMsiH sl NpopamuBaHus (4 - 4acos).

Teopus. Tlogbop pacTUTENBHBIX OOBEKTOB AaKBAIIOHHOW CHCTEMBbI. MDaKTOpHI
BJIMSIONIUE HA BCXOXKECTh CEMSIH. 3HAKOMCTBO C Mpodeccueil arpoHOM U CENEKIIMOHED B
COBPEMEHHOM MHpE.

Ilpaxmuka. YX0J 3a aKBallOHHOW YCTaHOBKOW: PaCTEHUSAMMU.

6. Pe3yibTaThl BHIpAlIUBAaHUA PACTeHH UX 00padoTka u aHaau3 (4 yaca).

Teopus. TlpaBuia yxona 3a pacteHusiMA. OCOOCHHOCTH yXO/a 3a PACTCHHIMHU.
OT60p pacTeHuid IS TOCAIKH.

Ilpakmuka. llocagka pacTeHMd Ha AakKBanOHUKY. DBelneHue JgHEBHHKA
HaOFOICHU.

Hrorosoe 3ausaTue (2 yaca, npakTuKa — 2 yaca).

[Ipe3enTanus npoekTa CO3JaHHON aKBAaITOHHOW CUCTEMBbI

Monyas 3 «IlpakTnueckas pusnoaorus
Ieabr — mnoBbIIEHHE HHTEpEca K MO3HAHWIO OHWOJOTMM M OpHUEHTAIUsi Ha BBIOOP
npopuiss. Y oO0ydaomuxcsl CKIAAbIBAETCS MEPBOE MPEJICTABICHUE O TBOPUECKOMN



H&y‘—IHO-HCCHGI{OB&TCJ’IBCKOﬁ JACATCIBHOCTH.

opraHusma, 00 OCHOBaX 3/I0POBOTO 00pa3a KU3HHU.

Bnauae

00pa3oBaTEIBLHOTO

npoiiecca

negaroromMm

IIPOBOIUTCS

3HaHuA O (QYHKIUSAX YEJIOBEUECKOTO

BXOOHasA

AUArHoCTuKa B BHAC AHKCTUPOBAHMA. B xone KOTOpPOIro YCTaHAaBJIMBACTCA YPOBCHb

3HaHHUM 00yYaroIEerocs.

B pe3ynbTaTe 0CBOEHHSI MOAYJIS IMPOBOJUTCS MPOMEXKYTOUHAs IMPOBEPKA 3HAHMIA,

oOyuaromuxcs B (opMe ONpoca, IO3BOJISIOIIEIO BBIABUTH YCBOCHHME MaTepHala

00yJaromuMHUCS.

YpoBHu Bamauu IIporuosupyemsl, Kpurtepuu | [Ipumensiembie | DopMmel U
OCBOCHUA \MoOyJIst 5 OIIpeACIICHU METOABI U METOAbI
nmporpamm MPEIMETHBIC | [penMeTHBIX | TeXHOJNOrHH —(WMArHOCTHKH
BI MOJTYJISI PE3yNIbTAThI PE3YIBTATOB
O3HaKOMHU -yMEHHE |-yMEHHUE -yMEHUE TexHosoruu: Hab6monenue,
TeNbHBIM  camocTosT OOOCHOBBIBATH  CTaBUTH Y pa3BUBAIOIICTO TECTUPOBAHU

eTTBHO (pu3monOrnYecKy MPOBOIUTH  HE 0GyUeHHS; e

TPOBOZHTE € TIPOLIECCHI, CJIOXKHBIE BHYTpHIPYIIOBa
SIBJICHUS, OIIBITHI, s

MCCIICA0BA ¢ HoBHBIe OKCIEPUMEHTEL nyiyhepenmanu

HIA Buosiornyeckue B 00acTH g IS

mabopaTop teopun, ~ Ha OHONOTHH M oprapuzaiyu

HbIE OCHOBE 3HaHU O (hU3HOJIOTHUH; oOyueHns Ha

GasucHple (PU3HOTIOTHY, pa3HOM YpOBHE,

nonsTus  CHATOMHH. JUYHOCTHO-

110 OpUEHTHPOBAHHA

(usunomor A

17071

YeJ0BeKa.




0a30BbI | yMEHUE |- aHAJIM3UPOBATH - YMEHUE TexHosoruu Ha6mntonenue,
paccmarpu OMOTEXHOIOIHYE OOBACHSTH Pa3BUBAIOIIETO AHKETUPOBAH
BATE CKHE MPOLIECChI, POJIb OUOJIOTUU O0YUCHHUS; ue, onpoc
WCII0JIb3YEMBbIC B B JInyHOCTHO-
pa3IMYHbBIX MPaKTUYECKON OPUEHTHUPOBAHH
OTpacisx NEeATeIbHOCTU  asi TEXHOJIOT S,
IPOMBIIIIJIEHHOCTTI0/Iei; MecTa [lemaroruka
U U CEJILCKOTO0 W POJIn COTpYAHUYECTBA
XO3SIMCTBA. YEJIOBEKA B
XapaKkTepUCTUKHU MPUPOJIC. Metonsr:
MUKPOOPTaHU3M PenpoIyKTUBHBI
OB. 1 METOJ;
Bocmpoussenenun
e u
MOBTOPECHHUE
crioco0a
JeATEeIIbHOCTH
M0 3aJaHUsM
nearora;
MeTtoabl
pa3BUTHS
CaMOCTOSITEIHLHO
CTH.
Yrnybne | popmupo | -ymMeHue -yMEHUE TexHomoruu Hab6mronenu
HHBII BaTh paboTaTh ¢ | JIOKa3blBaTh | pa3BUBAIOLIEIO | €,
yMeHne | COBPEMEHHBIM | B3aHMOCBSI3b | OOy4CHUS; TECTUPOBAH
MRS 1a00paTOPHBIM | OPraHoB, Buytpn ue,
H 00OpYNIOBAaHUE | cHcTEM rpynioBas AHKETUPOBA
reopeTiy M; -yMCHHUE OpraHoB c | nuddepeniua | HHC,
IIPOBOJIMTH BBIIIOJIHSIEMBI | LU IS 3a49CTHBIC
cerme 1ab0paTOPHBI MH OpraHu3aluu MCPOIpUATH
SHaHMA € paOboTHI. GyHKUMSAME; | 0OyueHHMs a A,
Ha pa3BUBaTh pasHoM ypoBHe, | KOHKYPCBL.
IIPAKTHKE [I03HABATENIb | JINYHOCTHO-
: HbIE MOTHBBI | OPHUCHTHPOBAHH
dbopmupo Y UHTEPECHI B | asg TEXHOJIOTU,
BaTh obnactu
yYMEHUE U aHATOMHUHU W
HAaBBIKH bu3noIoTNY;
nJabopato MIPUMEHSTh




PHBIX AHATOMUYECK
HCCIIENIOB Y€ TIOHATHS U
aHMH, TEPMUHBI IS
MpaKTU4e BBITIOJTHCHUS

CKOU U [IPAKTUYECKU
IIPOEKTHO X 3aJJaHUM.
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Y4eOHO-TeMaTHYECKUH IJIAaH MOAYJIA 3.

(IIPpAKTHYCCKAs (1)H31/IOJIOFI/I$I»

Ha3BaHmue pa3aesioB U TemM KoinyecTBo yacos
Teopus IIpaktuka | Bcero
Ctpoenuie u QPyHKIIIH 1 1 2

opranusma. MHCTpyKTax 1o
TEXHHKE O€301aCHOCTH

Perynsauus QyHKIui 1 1 2
OpraHm3ma

[Tokazarenu paOOTHI MBIIIIII. 1 4 5
YToMileHnEe

BryTtpeHHss cpena 1 1 2
opraHm3Ma

KpoBooOpatenue 2 6 8
Cepaiie — HEHTpaJTbHBIN 1 2 3
OpraH CUCTEMbI

KPOBOOOpAIICHHSI

PKu3HEeHHbIN MyTh YeIOBEKA 2 1 3

(UMKIIBI pa3BUTHS). PeanbHbli
1 OMOJIOTHYCCKHI BO3PACT.
brnaroponnas npodeccus —
Bpad.

[IpoexTHas pabota (3amura — 2 2




MPOEKTA)

Nroro: 9 18 27

Conepxanune Monyus 3 «IllpakTuueckas ¢gusnoaorusn

1. Crpoenne u pyHkuuu opranuszma (Jexuus) (2 4)
Teopus. HexoTopble oOuue JaHHbIE O CTpOeHUH opranu3ma. CtpoeHue u QyHKIUH
OpPraHOB U CHCTEM OPraHOB.

IIpakmuka. PaboTa co CBETOBBIM MUKPOCKOIIOM: paCCMOTPEHUE MHUKPOIIPENapaToB
KJIETKHU, TKaHe. CTpoeHue U GyHKIMU OPraHOB U CUCTEM OPIaHOB.

2. Perynsiuust pyHKuui opranusma (2 4)

Teopus. Opranusm kak 1enoe. Buasl perymsuuii  GyHKIUA opraHusma.
['ymopanbHas perynsauus u e€ 3Hauenue. CTpoeHrue U PyHKIMH SHAOKPUHHBIX KENE3:
rurnorajgamyca, runopusa, [MUTOBUAHONW Kele3bl, MapalUTOBUIAHON  KEJE3bl,
MOJDKETYJOYHOM Kene3bl (ocTpoBKOB JlaHrepraHnca), HaJaMOYEYHUKOB, TOJOBBIX
xen€3. Hapymienus paboThl SHIOKPUHHBIX >kené3. HepBHas perynmsuus (QyHKIUN
OopraHu3Ma: 3HAuY€HHE HEPBHOM peryjsinuud, peduexkc — OCHOBE HEPBHOMU
nesitenbHOCTU. [IpuHnMNI 0OpaTHBIX CBsi3eil. YCIOBHBIE M O€3yCIOBHBIE pe(]IIeKCHI.
OCHOBHBIE TOHSTUS TEMbI: CIIMHHOW MO3T, TOJIOBHOW MO3T, SHIOKPUHHBIE KEJE3bI,
PETYIISINS, TOPMOHBI, PELIETITOPBI, HEHPOHBI, 3P HEKTOp, pedIieKc.

[MpakTrka. «CTpoeHUe SHAOKPUHHBIX JKEJE3», MOJENb TOJIOBHOTO MO3ra, CXema
«Pednexropubie ayru 0e3ycioBHBIX pediekcoBy. «OmpenencHue O€3yCIOBHBIX
peQIIEKCOB Pa3IMYHBIX OTACIIOB MO3Tay.

3. Iloka3aTesu padoTbI MblII. YTOMJIeHHE (5 4)
Teopus. Cuna wmpimn. CraTuueckas M JUHAMHUYeckas padora. AOCONIOTHas cuiia
MBIIIIII.

IIpakmuxa. OnpeneneHnue CHUIIbI MBIIIL, CTATUYECKON BBIHOCIUB OCTH U HUMIIYJIbCa
cwibl. V3mepeHue aOCONIOTHOW CHJIBI MBIIII KHACTH deloBeka. lccriemoBanue
MAaKCHMAaJIbHOIO MBIIIEYHOIO YCUJIMS M CWJIOBOM BBIHOCIMBOCTH MBI C HOMOUIBIO
ITUHAMOMETpUM. BriusgHue CTaTMYeCKOW W JIUMHAMUYECKOW HArpy30K Ha pa3BUTHE
YTOMJICHHS.

4. BuyTpeHnHss cpeaa opranusma (4 4)

Teopus. 1lonatne 0 BHYyTpeHHEW cpene opraHusMa. ['omeocras. Ponp paznnunbix
OpPraHoB B MNOAAEPKaHWM ToMeocTa3a. KpoBp — OgHa U3 BHYTPEHHUX Cpel
OpraHu3ma; 3Ha4YC€HHE KpOBH, KOJHMYECTBO M COCTaB KpoBu. [lmazma kpoBwu.
OcmoTtnueckoe JnaBieHHE IUIa3Mbl KpoBHU. (COJIEBBIE PACTBOPBI: H30TOHUYECKHI,



TUIIEPTOHUYECKUM, TUIIOTOHUYECKUU. ['eMonu3 3puTpouuToB. benku 1urazMbl KpOBH.
dusnonorudeckuii pactsop. BomopoaHblii mnokazatenb KpoBU. KieTku KpoBu:
SPUTPOLIUTHI, JEHKOUUTHI, TPOMOOLUTHI, UX KOJIUYECTBO, ¢opma. JlelkonurapHas
dbopmyna 3mopoBoro yenoBeka. CBEpThiBaHue KpoBu. ['pynmbl kpoBu. [lepenuBanue
KPOBHU.

IIpakmuxa. lloncu€r sputponuToB, cu€THas Kamepa [opseBa. 3HaueHUE
SPUTPOLIUTOB B MOJAJAEPKAHUU MOCTOSHCTBA BHYTpEeHHEH cpepl. CKOpOCTh oceaaHus
sputrpounToB, CTpoeHue u GyHKUUU KIeTOK KpoBU (Mukpockomn).

5. KpoBooOpameHnue (8 1)

Teopus. 3nauenue kpoBooOparieHus. J{BuxeHnue KpoBu o cocyaam. HempepbIBHOCTh
IBW)KEHUS KpoBU. I[IpuumHBI ABMKEHUS KpOBU MO cocynam. KpoBsiHOe JaBiieHUE.
CxopocTh ABWXKEHHS KpoBHW. JIBmkeHue KpoBu 1o BeHaMm. KpoBooOpaimieHue B
Kanuuisipax. 3a00yieBaHus Cep/IeYHO-COCYAUCTON CUCTEMbI: TUIIEPTOHNYECKasi OO0JIE3Hb,
uiieMuyeckas 00Jie3Hb ceplla, BOCIAIUTENbHbIC 3a00JIeBaHUs (MUOKAPIUT, PEBMATH3M
cepaia), arepockiiepos cocyaoB. Mepsl ux npodunaktuku (307K, MenocMoTphI).

Ilpaxmuxa. OnpeneneHne apTepuaIbHOTO JaBICHUS JEMOHCTpAlMs MOJEIU cepua
yesioBeka, Tabnuna «Opranbsl KpoBOOOpaIlleHUs», CXeMa WHHepBaluu cepaua. Peakius
UCC u Al na obmue ¢usnueckue Harpy3ku. OmpejaesnieHHE B MOKOE€ MUHYTHOTO H
CUCTOJIMYECKOTO 00BEMOB KpoBU. BimsHue opTocratnueckoil mpoObl Ha TOKa3aTelu
remoiuHaMuKH. OIIeHKa ypOBHS 3I0POBbsI YEJIOBEKA IO MOKAa3aTEeIsIM OPTOCTAaTUYECKOU
npoOsl. PeaktuBHas runepemusi. Conpsuk€HHbBIE ceplieuHble pedIIeKChI.

6. Cepane — HeHTpPaJbHBII OPraH cucTeMbl KpoBooOpamenus (3 yaca)

Teopusi. OcobeHHOCTH CTpOeHHMs W pabOThl KiamaHoB cepira. ITopoku cepira
BpOKAEHHBIE W npuoOperénHble. CepAcuHBId [UKI: CHCTOJA, JHACTOJIA.
CHUCTOJMYCCKUI ¥ MHHYTHBIH OOBEM KpPOBH. DJICKTPHUYCCKHE SIBICHHS B CEpIIE.
CoBpeMeHHBIC ~ METOABI  W3y4eHHs pabOTBl  cepima:  dJIeKTpoKaparorpadus,
sXOKapArorpadusi, BEJI0IProMeTpHs, CTPeCC-IX0Kapuorpadusi.

Ilpakmuxa. «Peructpanmus OKI'. OnpeneneHue OCHOBHBIX HHTEpPBAJIOB. BiusHue
MICUXOOMOITMOHAIBHOTO HAIPSKEHUST HA BApUAOEIBbHOCTh PUTMA CEePIIa.

7. ’KKuzHeHHbIH MyTh Ye0BeKa (UKJIbI pa3BuTHs). PeanbHblii U OM0J0rHYecKuil
Bo3pacTt (Jieknus) (3 4)

Teopus. OHTOTEHETHYECKOE pa3BUTHE dYenoBeka. [loHsTHE O OHOIOTHYECKOM |
peasbHOM BO3pacTe YelioBeKa. 3HAKOMCTBO ¢ caMoii OmaropoHoit nmpdeccueit Bpau.

IIpakmuxa. Onpenenenre OMOJOTHUECKOTO Bo3pacTa o Metony Boltenko

8. 3ammTa npoekTHBIX padoT (2 4)
[Ipennaraercs AJjist IPOEKTHOM paOOThI CIIEAYIONINE TEMBI (IPUMEPHBIE):



1. CpaBHHUTENBHAsI XapaKTepUCTUKa o0mIeil (usmueckoil paboToCnOoCOOHOCTU NeTen
CPEAHEr0 M CTaplIEr0 IIKOJBHOTO BO3pacTa, AaKTUBHO 3aHMMAIOIIUXCA M HE
3aHUMAIOIINXCS CIOPTOM.

2. XapakTepuCTUKa MOKa3aTenel BHemHero npixanus (YJl, BpeMs mnpou3BOIBHOM
3aJIepKKU JAbIXaHUs) B IOKOE U MOCJE padOThl pa3IMyHON MOIIHOCTH.

3. UCC u Al pu paboTte pa3HOI MOIIHOCTH.

4. AJl u YCC B npencTapToBOM COCTOSIHUM B 3aBUCUMOCTH OT BUJA Pa3MUHKHU.

5. BnusHue uHAMBUAYaNbHBIX OMOPUTMOB Ha pabOTOCIOCOOHOCTH MOJIPOCTKA B
n30paHHOM BHJIE CIIOPTA.

6. Ompeznenenue sHEPro3arpaT MpPU BBINOJHEHUH KOHKPETHBIX YIPAKHEHUN B
n30paHHOM BHJIE CTIOpTA.

7. YToMmIleHHE MPU BBHINOJHEHUHN PA3INYHbIX (PU3MUECKUX YIPAKHEHUH.

8. Pa3BuTHE MBIIIEYHOU CUJIBI Y TTIOAPOCTKA.

Monyib 4. «IKOJOrHYeCKas TEXHOJIOTHI»

Heas - chopmupoBaTh npeAcTaBieHust 00 OCHOBHBIX (haKTOpax OKpYyKarollel cpenbl, ux

poJIM B OKU3HENCITCIPHOCTH M  JBOJIIOIMUA OPTaHU3MOB; TIpPEACTaBlIeHHE 00
aHTPONIOTEHHOM  (haKTOpe;  MpeACTaBIeHHS 00  DKOCUCTEMaX W  3HAYCHUU
O6uopazHooOpasusi; O TJIOOQJIBHBIX JKOJOTMYECKUX MpoOJieMax, CTOAIIUX Mepes

YeJIOBEYSCTBOM M CIIOCO0ax Ux IMPpCOAO0JICHUA.

Bnauane oOpa3zoBaTenbHOTO Ipoliecca TMEAaroroM MPOBOAMTCS — BXOJHAA
IUAarHOCTMKAa B BUJE AHKETUPOBaHUA. B XoJe KOTOpPOro yCTaHaBIMBAETCS YpPOBEHD
3HaHHUM 00yYaroIIerocs.

B pe3ynbTaTe 0CBOEHHSI MOAYJIS MPOBOJUTCS MPOMEKYTOUHAsS MPOBEPKA 3HAHMIA,

oOydaromuxcs B (opme ompoca, TMO3BOJSIONIETO BBISIBUTH YCBOCHHE Marepuaia

00yJaromUMHCS.
YpoBHu | 3agaun IIporuosupye | Kpurepuu | Ilpumensembie | @opMbl u
OCBOCHM | MOYIIA MBIC OonpeneiieH METOIBI U METOAbI
s MPEIMETHBIC s TeXHOJIOrMK | AMArHOCTH
nporpa PE3yABTATBL | peIMETHEI KU
MMBI X
MOZyJit pe3yNbTaTo
B
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0a30BbIi| YMeHUe -pe0eHoK - TexHomoruu HaGmone
pasin4yath | criocoOeH COOJIIOJICHH | Pa3BUBAIOIIETO | HHE,
OCHOBHbIC CaMOCTOATEIb | € o0yueHus; aHKETUPOB
hakTopbI HO BBIOMpATh | HPABCTBEH | JINUHOCTHO- aHue,
OKPYXAIOWE | o0beKT cBOE | HBIX U OPUEHTHPOBAHH | ONPOC
W cpenbl, MX| ykonorndecko PKOIOTHYCC| ag TeXHONOTHS;
pon Bl i1 KX [lenaroruka
KUSHEACATCN | 1o grenprocTH | TIPMHIMIOB | coTpyTHHYECTB
BHOCTH NPHPOLIONIO | 4
e e Mo
e o6 PenpoiykTBHBI
MPONAraHi | i MeTo;
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U, MIOBTOpPEHUE
aKTUBHYIO | CIIOC00a
NEeATENBHOC | AEATEIbHOCTH
Th TI0 10 3a/IaHUsIM
U3YUYCHHIO | TIearora;
u oxpane | Meronbl
IPUPOABI | PA3BUTHSA
cBoeii CaMOCTOSITEIHLHO
MECTHOCTH. | CTH.
VYriybn | -ycBOeHHE | yMEHHE -yMEHHE Texnonoruu HaGmrone
€HHBI | HOPM H pemaTh MPAaBWIBHO | Pa3BUBAIONIETO | HUE,
IIpaBUJI y4eOHbIE BBICTPOHTH | 00yUCHUS, TECTUPOBa
SKOJIOTHYECK | 3a/la49H X0H BryTtpu HHE,
u broornyeck IIPOBEJICHU | IPYIIIOBAs AHKETUPOB
o6ocuoBann | 010 s nuddepennuar; | AHHE,
oro CONCPKAHMIA, | jaGopatop ma s 3a4CTHBIC
pzaumogeiict | B TOM THCIC! yppy opranmsanun | MCEPOTIPHA
BHSI C BbUABIIATE pabor; oOyyeHuss Ha | THAH
OKpYy’Karommu gﬁ:;iig;m IPOBOAUTE | Pa3HOM ypoBHe, | KOHKYPCBI
M MHPOM, e cpsyay. | PACICTBL JIMYHOCTHO-
TpaHchopMa HPOBOHTE ’| menathb OpPUCHTUPOBAHH
LS PACUETH, BBIBOJIBI Ha i’é TEXHOJIOT 1A,
3HAUMTEIIBHO | ;opay ocHOBaHuy | [IC/1aroruKa
1 UX 4YaCTH B BBIBOJGI  Ha | MOMYHCHH COTpyHUHCCTBA
OPUBBIYKH | gegopanmu | PIX '
pebeHKa; - | pomyuenmpix | Pe3yibrar | MAATTHBRAA
cdopMupoBa OB. TEXHOJIOTHSI.




Th HABBIKM | PE3YyJIbTATOB.
JKOJIOTHYECK
oro
MOHUTOPUHT
a
OKpY’Karome
1 Cpenbl.

Y4yeOHO-TEeMATHYECCKHUH TIVIAH
Moy sl 4. «IKOJTOTNIECKAsT TEXHOJIOTHS»

3HAKOMCTBO ¢ npodeccueit FKOJIOr.

Ne [Ha3BaHue pa3jiejioB U TeM Teopust |11paKTm<a Bcero

1 [Dxonorudeckue GaKkTophI. 1 1 2

2 [3aKOHOMEPHOCTHU JIEUCTBUS HKOJOrnYeckux |1 1 2
(bakTopoB

3 [DKoyiormyeckue 3aKOHbI U MPaBUIIA 1 3 A

A |ATPO3KOCHCTEMBI 1 2 3

5 [[11oGanbHBIE 3KOIOTHYECKUE TPOOTIEMBI. 1 2 3

Toro:




Conep:xxanue moayJs 4 «IKOJIOrMYecKas TEXHOJIOT U,
1. Ikonornuyeckue gpaxkTopsbl. (2 yaca).

Teopus. Bunpl sKoJOrM4ecKuX (PakTOpoOB HMX KiIacCHUpUKAIUs 1O MPOUCXOKICHUIO
(bakTopoB.
IIpaxmuxa. OnpeneneHure CUiibl BO3ACHCTBUS SKOJIOTHYECKUX (PAaKTOPOB.

2. 3aKOHOMEPHOCTH JeCTBHUS IKOJIOrHYeCKUX (pakTOpoB. (2 4yaca).
Teopus. Bo3aeiicTBue 3kooruyeckux GakropoB Ha opranusm. Cuna BO3JCUCTBUSA
(U3UYECKUX U XUMUYECKUX IKOJIOTMYECKUX (DAKTOPOB.
Ilpakmuxa. BnusHHEe codYeTaHUS OSKOJIOTHYECKUX (PAKTOPOB HAa HMHTEHCUBHOCTH
doTocuHTE3A.

3. DkojorHYecKue 3aKOHBbI M MpaBuia. (4 yaca).
Teopus. 3axkoH He3ameHumoctH Ouochepsnl. [IpaBuno Amnnena. ['omoiorepMHbIE U
MOMKUIIOTEPMHBIE )KUBOTHBIE.

Ilpaxmuxa. JloxazatenbcTBO (HU3NUECKOTO MEXaHU3Ma MpaBuia AJlieHa.

4. Arposkocucremsbl. (3 yaca).
Teopus.  TloHsATHE  arpodKOCHCTEMBI, WM  arpapHbIC YKOJOTHYCCKUE CUCTEMBI.
Kinaccuduxanuys arpapHbIX SKOCHCTEM.
Ilpakmuxa. OnieHKa coJiepKaHusl HUTPATOB B PACTEHUSX.

5. T'modanbHbIE IKOJIOTHYEeCKHe MPOoOJaeMbl. (3 yaca).
Teopusa. MexaHu3M BO3HMKHOBEHHUs MapHUKOBOTro 3 dexta. OCHOBHBIE MOCIEACTBUS
rJI00aJIBHOTO MOTEIUICHUS A1 dKocucTeM. CTeneHb U3MEHEHHUs IeUCTBUS aOMOTUYECKUX
(aKkTOpOB B YCIOBHSX I100ATBHOTO MOTEIJIEHUSA. 3HAKOMCTBO € Mpodeccueit IKOJIOT.
Ilpaxmuxa. TlaparkoBbiii 3QGeKT u rmodabHOE MOTEIJICHHE.



METOANYECKOE OBECIIEYEHUME ITPOI'PAMMBbI
Memoowi opeanuzayuu yuebHo-60CnumamenbHo20 npoyecca

O3HaKOMUTEIBHBIN

bazoBb1ii VYrnyOneHHbIH

OJIHOBpeMeHHas paboTa

CO BCEU I'PYIIION,
METOJI [T0Ka3a U
JNEMOHCTpALNH,

CJIOBECHBIE METOMBIL,

METOJ] UTPOBOU
CUTYyalUU

PENpPOIYKTUBHBIM METO/: | YaCTHYHO-TIOMCKOBBIE,
BOCTIPOU3BEICHHE U
NOBTOpPEHHUE crocoba

ACATCIIBHOCTH II0

IBPECTUYECKUE,

METOJ| Pa3BUTHS
TBOPYECKOI'O CO3HAHUS,

3a/lanuAM leiarora, HcCle10BaTeIbCKUM

METOX Pa3sBUTHUA METO/I, METOJ TTPOECKTOB,

CaMOCTOATCIbHOCTH,
MCTO IMTPOCKTOB

METO]] HACTaBHUYECTBA,
MeTOo]1 paboThI 1O
VH/IMBHTYaJIbHOMY
00pa3oBaTEIbHOMY

MapHmpyTy

Cneyuguxa yuebnotl desmenbHocmu

YpoBHU

Crnemnudurka yaeOHOM eI TeIbHOCTH

O3HAaKOMUTEIBHBIN

Coznanue n300pa)keHui, BHIMOTHEHNE HECIOKHBIX
paboT B OTpaHUYEHHOM KOJIMUECTRE.

ba3oBblit

Coznanue n300pakeHHi, MPOCTHIX TPaduIECKUX
POJYKTOB. AKTUBHOE y4acTHE B JJOCYTOBBIX
MEPOIPUATUSX. YUacTUue B KOHKYpCax Ha YpOBHE
YUPEXKACHHUS] 1 MYHULIUITAJIBHOTO YPOBHS.

KonnextuBHas IMPOCKTHAaA NCATCIIbHOCTD.

VYrnybneHHbIit

BrImonHeHre KaueCTBEHHBIX M CIIOKHBIX
WH/IMBHUTYaJIbHBIX M KOJUICKTHBHBIX pa0oT.
HacraBanuecTtBo npu pabote ¢ 00yJaronuMucs
03HAKOMHTEIHLHOTO YPOBHS. YUacTHe B KOHKYpCax
paznu4yHOro ypoBHs. KonnekTuBHas M MHANBUAYaIbHAS
MIPOEKTHASI IeITEbHOCTh

MaTepuajibHO-TEXHMYECKOE o0ecriedeHue I BCEX YPOBHEN OJMHAKOBOE:
KommbroTeps! ais o0yyatomuxcst — 15 mir.

MynpTUMEUHHBIN TPOEKTOp — | mTyKa.

HoyTtOyx ans menarora - 1 mrT.

MukpocKkon 3JIEKTPOHHBIN — 15 mT.

[Hudbposas nabopatopus «duznonorus» - 1 mir.

[udposas mabopaTopust «IKojgorus» - 1 mrT.

ok owdrE
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