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IMosicuuTeIBLHAS 3aIHMCKA

B Hacrosmee Bpemsi Ouonormueckoe oOpa3oOBaHME IPEAIOJIaracT HE TOJNBKO YCBOCHHUE
OIpEeIeIEHHOTO TEOPETUYECKOT0 MaTepuasa, HO W OBJIAJCBaHUE NPAKTHYECKHMHU HABBIKAMH,
TaKUMH KakK paboTa C COBPEMEHHBIM OO0OpYZOBAaHHEM, BBINIOJIHEHHUE Ja0OPATOPHBIX U
NPaKTUYECKUX paboT ¢ NIpUMEHEHHEM 3Toro o0OpyaoBaHHUS, O(OPMIIEHHE MPAKTHUYECKUX
PE3YJIbTATOB UCCIIEIOBATEILCKON 1S TEIbHOCTH.

PabGouas mporpamma BHEYpOUYHOI ACSITEIBHOCTH JJIs1 5- 7 KJIACCOB COCTaBJIEHA B COOTBETCTBUH C
tpedoBanussMu OI'OC 1 yuéTOM HOPMAaTUBHO- IPABOBBIX TOKYMEHTOB:

o ®denepanpbHbIM 3aKOHOM OT 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®enepanuny;

e [lpukaszom MunucrepctBa oopasoBanust 1 Hayku P® ot 9.11.2018 r. Ne 196 «O6
YTBEPKJICHUH TOPSIKa OPraHU3aIiy U OCYIIECTBICHHUS 00pa30BaTENbHOMN IS TEIIbHOCTH
110 JIONIOJIHUTENILHBIM 00111€00pa30BaTeIbHBIM ITpOrpaMMamM»;

e TlocranoBnenuem [maBHOTO TOcynapcrBeHHOro Bpada P® ot 28.09.2020 r. Ne28 « O6
yrBepxaAeHuH caHuTapHbixX npasuil CII 2.4.3648-20 «CanutapHO- 31UAEMHUOIOIMUECKHE
TpeOOBaHUs K OPraHU3alMsIM BOCIIUTAHHS U 0O0y4YeHHUs1, OTAbIXA U 03/J0POBJICHUS AeTel U
MOJIOJIEKH;

o KoHuenuuei pa3BUTHs TOMOTHUTEILHOTO 00pa30BaHus Je€TeH, YTBEPKIACHHOM
pacnopsbkeHueMm npasurenberBa Poceniickoit @enepanuu ot 4.09.2014 1. Nel726-p;

e [lucemom MunoGpuayku P® ot 18.11.2015 Ne 09-3242 «O HanpaBieHuH HHOOPMAIIH
(BMecte MeToauyeckne peKOMEHAAlNH 110 MPOEKTUPOBAHUIO JOMOJIHUTENbHBIX
o0111epa3BUBAIOIIKX [TPOrpaMM) U IPYTUX HOPMATHBHBIX JOKYMEHTOB;

YpoBeHb 0CBOeHMS TPOrPaMMBbI — 0a30BBIi.

HanpaBJ/jieHHOCTb IPOTrPaMMBbI.

JomonnutenpHas  oOmeoOpa3oBaTenpHas ~ MporpaMma  HMMEeT  €CTeCTBEHHOHAYYHYIO
HalpaBJIEHHOCTh W  OPUEHTHPOBAHAHANIPHOOpPETECHUE3HAHUWMIIOpa3aenaM  OWOJIOTHH  —
MUKpOOHOJIOTHH, OOTAaHUKE ; Ha Pa3BUTHE MPAKTUYECKHMX yYMEHUN W HABBIKOB; HAIPBJICHA Ha
dbopmupoBaHue HHTEpEeca K OIIBITHOM, AKCIEPUMEHTAIBHOMN 51
HCCIIeIOBATENLCKOMIEITeTbHOCTH, KOTOPBIECIIOCOOCTBYIOTIIO3HABATEILHOMUTBOPUECKOM
AKTHBHOCTH O0yYarOIIUXC.

AKTYaJIbHOCTh NIPOIPaMMBI.

AKTyaJIbHOCTh IPOTPaMMBbI 3aKJIIOYAETCS B TOM, 4TO €€ peanu3alus NpearnoiaraetT padorTy c

COBpeMEHHBIM 00opynoBanueM. l1IkonbHUKaM TPEICTOUT HE TOJIBKO M3ydaTh OMOJIOrHYeCcKre

OOBEKTHl U SIBJICHUS C MOMOIIBIO 3TOro 00OpYyIOBaHUS, HO U OGOPMIIATH OTYETHI O CBOEH

paboTe, B TOM YHCIIe U C IOMOIIbIO TAaKUM XOpOILIO 3HAKOMbIE UM MPHUEMOB, KaK CO3/aHUE

BHUJICOPOJIMKOB U BUJCOKJIMUIIOB, Pa3MEILIEHUE DPE3YJIbTATOB HCCIEAOBAHUN Ha CIIELMAIBHON

cTpaHuyke B corcersx. LIIkompHUKaM MPeICTOUT MONpoOoBaTh ce0sl B PO MOMYIISIpU3aTOPOB

OMOJIOTUYECKHUX HCCIIEIOBAHUM.

OTINYMTEeTbHOI 0CO0EHHOCTHIO MPOTrPaMMBbI ABJISAETCS TO, YTO B X0/Ie €€ peanu3anuu OyaeT

3aJ1elicTBOBaHO 000pynoBaHue « TOYKH pOCTa»,31eKTPOHHBIE MUKPOCKOIIbI, a TAKKE aKTHBHAs
JESITEIbHOCTh B COLICETSIX.

Ileparoruveckas uejaecoo0pa3sHOCTb NMPOrpaMMBbl.
B yuebnommnanena npeamer «buonorus»oTBeneHo Bcerol yacBHeAEMOBS-7KIaccax, yTo 1aeT
BO3MOYKHOCTB C(HOPMHUPOBATH Y OO YJAIOIINXCSI TOIBKO 0a30BbIC 3HAHUS 110 TIPEIMETY.



B T0 e BpeMsl 3TOT BO3pacT XapaKTepU3yeTCsl TEM, UTO y pedaT emé He yracia
J1r0003HATENBHOCTh U KaXAa oTKpbeITU. HeoOxoanMo nepeBectu €€ U3 naccuBHOU ¢assl,
KOTOPYIO MM HaBsI3bIBACT MHTEPHET, Uepe3 00bIYHOE CO3eplaHne HeOOIbIINX BUACOPOIUKOB, K
AKTUBHOMY — CO3IaHUIO BUACOKOHTEHTA C 3aHATUIA OMOJIIOTHYECKUX KPYKKOB. DTO MOOYX1aeT
MOJPOCTKOB K aKTUBHOMY JICHCTBUIO. bronornueckue 3HaHus mepectaroT ObITh (hopMalIbHON
teopuei. OHM ipu TakoM popmare 00yUeHHs BIIUCHIBAIOTCS B IPUBBIYHBIN yKIIa]
COBPEMEHHOT0 peOeHKa.

[Iporpamma  cnocoOCTBYeT — O3HAaKOMJIEHHIO € OpraHM3aluedl  KOJUIEKTMBHOTO U
UHIWBUIYAIILHOTO  HCCJIENOBaHUs, OOyYeHHIO B JCHCTBUH, TIO3BOJISIET YepeaoBaTh
KOJIJIEKTUBHYIOMMHIUBUAYaIIbHYIOIEATEIbHOCTD. T eopeTuueckuiiMaTepuaiBKIItoyaeTBCceost
BOIIPOCBHI, KacaroUIMeCs OCHOB IIPOEKTHO-UCCIEAOBATEIbCKON AEATECIBHOCTH, 3HAKOMCTBA CO
CTPYKTYpOil pabOTBHI.

AjapecaTt nporpaMmsl, ycJ10Busi Habopa.

[Tporpamma npeanaznayena s pereit 11-14 ner. Hamonasemocts rpynmsl - 18 genosek.
VYcnoBust Habopa — MIPUHUMAIOTCS BCe JKenarolye. PekoMeH10BaHO MOceaTh Ipymnmny
yUYaluMCsl, POSIBIIIOIINM HHTEPEC K AKUBOM MPUPOJE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
MHTEPECYIOT BOIIPOCH! OXPaHbl IPUPOABI POJIHOTO Kpasl.

O0beM u CpoK peaM3anuy NPOrpaMMbl
O6bem nporpamMmmbl — 34 yaca

Cpok peanu3zauuu nporpammel — 1 oz
VYueOHast Harpy3ka — 1 yac B HeJelto.

®opma 00yueHHsI — OUHAS.

Oco0enHocTH Oopranmsanuu 06p830BaTeJ'IbHOFO nmpoiuecca.
HporpaMMa ABIIACTCA Tpa,I[I/II_[I/IOHHOI\/’I " IpeACTaBJISACT coboit HHHCﬁHYIO noCICcaJ0BaTCIbHOCTD
OCBOCHMUS COACPKaHNA B TCHCHHUE OJHOI'O IroJia 06y‘IeHI/I$I.

Opzanusayuonnvie hopmul 00yuenus.
[Tpu nmpoBeneHnH 3aHATUI HCTIONB3YIOTCS caeayronme GopMbl pabOTHI:
® uHOUBUOYAIbHAA hopma 0OyUeHUs TIOAPA3YMEBAET B3aUMOJICHCTBIE MPEOaBaTeNsl C
OIHHUM YUCHUKOM.
e cpynnosas ¢hopma ydamuyecs pabOTalOT B TpYIIax, CO3JaBAaEMbIX HA Pa3IHUHBIX
OCHOBaX.
e  @poumanvnaa ¢opma TIpennonaraeT paboOTy MpernojaBareNs cpa3zy CO BCEMH
YUYaITUMHCS B €IMHOM TEMIIE U C OOIIMMU 3a]]a4aMHu.
o Konnexmuenas ¢opma  OTIMYaeTCs OT (POHTAIFHOW TEM, YTO YyYaIluecs
paccMaTpUBAIOTCSl KaK IIEJIOCTHBIA  KOJUIGKTHB CO CBOMMH  OCOOCHHOCTSIMHU
B3aMMOJICHCTBHSI.
o [lpu nappom o06yuenuu OCHOBHOE B3aUMOJICHCTBUE TPOUCXOAUT MEXIY JABYMS
YYEHUKAMU.

Buel 3aHsTHIA (B 3aBUCHUMOCTH OT 1I€JIed 3aHATHUS U €T0 TeMbI), BKIIIoUasi yuyeOHbIe 3aHATHS,
HaIIPaBJICHHBIEC HA NIPOBECHUE TEKYILETO KOHTPOJIS OCBOCHUS IIPOrpaMMBbl U CO3/1aHUE
BHJICONIPOTYKTOB ITOCJIE KAXKIOTO 3aHATHS:
e  MWUHHU-JIEKINU — U3JI0KEHUE TIPenoaBaTeieM IpeaMeTHOW HHPOopMaLnH.
e CeMuHaphl — 3apaHee MOArOTOBJICHHbIE COOOIICHHS, BBICTYIIJICHUE M 00CYKICHHE
e JlMcKyccHH — ITOCTAHOBKA CIIOPHBIX BOIPOCOB, OTPAOOTKA YMEHHSI OTCTauBaTh U
apryMEHTUPOBATh CBOIO TOUKY 3PCHHUS.



e [Ipe3enranus — myOaMyHOE PEACTABICHUE ONPEAeIEHHON TEMbI WIM BUIACONPOIYKTa, B
TOM YHCJIE€ B COLICETAX

3ammTa npoeKTa — 000CHOBaHME U MPEACTABICHUE MPOACIaHHON pabOThI

Kpyrnstit cton — HedopManbHOE 00CYKICHUE BRIOPAHHOW TEMaTUKU

Mo3sroBas aTaka — pelIeHHe HECTaHIaPTHBIX 3a/1a4 B KOJUIEKTHBE

PoneBbie urpsl — npeasiokeHne peoEHKy NeHCTBOBAThH B KAO- 1100 poiv B
MOJEIUPYEMOMN CUTYaLUU

Pestcum 3anamuii-
[Tpo10KUTENTBHOCTD OJTHOTO aKaJeMHYecKoro vaca - 40 MuH.
OO011ee KOJIMYECTBO YacoB B Hemelrro — 1 yac.
3ansaTus nposoadrcs 1 pa3 B Hexento 1o 1 vacy.
Heabu 3aga4u nMporpaMMbl

Heab:popmupoBaHNEY0OYHAIOIIUXCATTYOOKOTONYCTOMUNBOTOMHTEPECAKMUPYKUBON TIPUPOIBI,
npruoOpeTeHne He0OXOAUMBIX MPAKTHUECKUX YMEHUH U HABBIKOB IPOBEICHHS SKCIIEPUMEHTOB,
OCHOB HCCJIEJIOBATEIHLCKOM I€ATEIbHOCTH, HABBIKOB MTyOIMYHOTO MPEACTABICHUS PE3YIbTATOB
cBOEH paboTHI

3agaum:

Oo0yuaromme:

- pacIIMpPEeHNUECKPYTr0o30Pa00yIarOIINXCS;

- pacHIMpPEHUENYTITyOICHUE3HAHUIO0 yUatOIMUX CATIO0BIIaICHUIOOCHOBAMU METOI0BITO3HAHUS, X aAP
AKTEePHBIXIISIECTECTBEHHBIXHAYK(HAOI0IeHIE,CPAaBHEHUE,DKCTIEPUMEHT, U3MEPEHHE);

- 00y4YeHHE CO3JJaHUIO HOBBIX IMPOJIYKTOB HA OCHOBE UMEIONITUXCSI 3HAHUMA

- oOyueHue mpuéMam MpeAcTaBIeHUs HHPOPMALIUY;

- TIOJArOTOBKa0OY4YalONINXCsI,0pPUEHTUPOBAHHBIXHA0OMOIOTHYECKUNTPODUITHOOYISHU S, K

YCBOGHI/HO MaTepHana IIOBBIILILICHHOTI'O ypOBHf[ CJIOKHOCTH I10 XUMHUHU.

PazBuBaromue:

- Pa3BUTUEYMEHUUNHABBIKOBIIPOEKTHO-UCCIIEN0BATENBCKONACSITENIBHOCTH;

- Pa3BUTHETBOPYECKHXCIIOCOOHOCTEHNYMEHUNyUaNXCACaMOCTOSATEILHONIPHOOPETaTHU

HpI/IMeHSITI) 3HAHUA Ha HpaKTI/IKe;

- pa3BUTHE YMEHHI MyOIUYHO PEICTABIATh HHTEPECHI CBOEH paOOTHI.

BocnurareabHbIe:

- BOCHHTaHHGBKOHOFH‘{eCKOﬁrpaMOTHOCTI/I;

- BOCHHTaHI/IeSMOHI/IOHaJ'IBHO-IIeHHOCTHOI‘OOTHOHICHI/IHKOpr)KaIOHIeMyMI/Ipy;

- BOCIIUTaHUE YMEHUH paboTaTh B KOJUIEKTHBE, OTBEYATH 32 YCIEX OOIIETo Jena.

Copepxanue y4eOHOro nJjiaHa.

TemaTHueckoe IJIAHUPOBaAHHUE.

HazBanuepasaena KoanuectBouacoB | @®opMbl KOHTPOJIA

BCE | TeO | MPaKTH
ro | pusi| Ka

JlabopaTopus ycnexa. 3 3 0 BxomnoennarnocTud
eckoe cobeceoBaHme

BBoxHoe 3aHsATHE. 3HAKOMCTBO C IIJJAHOM PabOThI
KpYXKKa.




buonornueckas mabopaTopus, mpaBuia pabOTHI B HEM.
O6opynoBanne OMOJIOTHUECKON J1a00pPaTOpUH.

O6opynoBanne « Touku Pocray. IlpaBmia TeXxHHKH
0€301acHOCTH IIpU paboTe B 1a00OpaTOpUU.

Mup Mo MUKpPOCKOIOM

17

13

JlaGoparopHbie

MeTtonpl M3y4YeHHUS OHMOJOTHYECKHX OOBEKTOB.
YBeIMUUTENbHBIE TPUOOPHI.

Muxkpockorr. YCTpoHCTBO MUKPOCKOIIA, IIPaBUIIa
pabOThI C HUM.
UlaGopaTopHaspabora Ne 1: «YcTpoicTBO
MHUKPOCKOTIA.

aboThI ¢
MUKPOCKOIIOM, OTYET
0 pabore,
CaMOCTOSITeIIbHAS
pabota, cozmanue
Npe3CHTAINH U
BUICOPOJINKA

SHGKTpOHHHﬁ MHUKPOCKOII, €TO0 0COOEHHOCTH.
COS,I[aHI/IC BHICOPOJIMKA « yCTpOﬁCTBO MHUKPOCKOIIa

Knerka: ctpoenue, cocraB, CBOWCTBA.
Mukpornpenaparbl. MeTOIbl IPUTOTOBJICHUS U
M3Y4YCHHE MTPETapaToB «KHUBAs KIETKA», « BPEMEHHbIN
MUKpOIpenapar «puKCUpOBaHHBIA MUKPOIIpENapaT.
JlaGopaTopHas padota Ne 2: «/3roToBneHue
BPEMEHHOT'0 MUKPOIIpEIapaTay

KiteTku pactenmii o MUKpockonom. M3rorosnenue
MUKpOIIpenaparoB 1 ux uzydenue. Cos3nanue
BHIEOpOIMKa « Mukponpenapar.

M3yuenue pactutenbHol kieTku. [Ipuroronenue
MpenapaTa KOKUIbI JTyKa, MAKOTHU IUIOZ0B TOMAra,
s16110Ka, KapTo(emns U UX U3y4yeHHUe M0 MUKPOCKOIIOM.
UIaGopatopubie paboTel:Ne 3, 4 «IIpurorosnenue
MpenapaTa KOKUIbI JTyKa, MAKOTHU IUIOZ0B TOMAra,
PSOUHBI U X U3yYEHHUE MO0 MUKPOCKOIIOM

JlaGoparopHast pabota «IIpurorosnenne
MUKpomnpenapara kaprodens, si0Joka U UX U3y4eHHUE
[1OJ MUKPOCKOIIOM.

CO3I[aHI/IC BHUJCOPOJINKA « Kierkn paCTeHI/Iﬁ 10|
IMUKPOCKOIIOM»

baktepun u rpuObI O MO MUKPOCKOIIOM.
[IpuroroBneHne CEHHOTO HACTOSI, BBIPAILIMBAHNE
KYJIbTYpPbl CCHHOM IAJIOYKU U U3Y4YECHHE €€ MO
MuKpockornoM. JlaboparopHas pabota Ne 5
«BpIpamuBanye KyJbTypbl CECHHON NAJTOYKH U
M3y4eHUe e€ 110l MUKPOCKOIIOM).

Coznanne BHUIEOpPONUKA « 3HAKOMBTECH, JKUBas
OaKTepus».

[IpuroroBneHne MUKpoIpenapara IpoxxKen u
M3y4eHHe ero 1Mo MUKpOCKomnoM. BripamnmBanue
MUIECEHH U U3YyYCHHE €€ M0JT MUKPOCKOTIOM.
UlaGopaTopHubie paboTsl Ne 6: «I[IpuroroBieHue
MUKpOIIperapara IpoioKei 1 n3yueHHe ero moj
MHUKPOCKOTIOM),

JlaGopaTopHblie paboThl «BhIpamuBaHue TIIECHEBBIX

rpuboBy, «M3ydeHue CTpOeHUs IIECHEBBIX TPUOOB




o]l MEKpockorom» .KynbTypanbHbie U (GU3U0I0r0-
OMOXMMHYECKHE CBOMCTBA MUKPOOPTIaHU3MOB.

Coznanmne BuaeoponukoB « Ilnecenr ObiBaer
pazHas» U « CeMenKka IpoxoKei».

Komonun MHUKPOOPraHU3MOB. MeTonpl
BbIpAIlBaHUS u W3yYCHUS KOJIOHHUH
MHKPOOPTraHU3MOB. IIuTarenbHbie cpeasl hilag: |

BBIpALIMBAaHUS ~ MUKpPOOPraHu3MoB.  BrIpamuBanue
KOJIOHMH M  HW3YYeHHE HUX TMOJ  MHUKPOCKOIIOM.
JlaGoparopHast pabora Ne 9: «BwipanuBanue KOJIOHHMA
M M3YYEHHE MX MO MUKPOCKOIIOMY. «

[[Ixoia nop, MHUKPOCKOIIOM. IIpurorosnenue
MUATATEIbHOMN Cpelbl JUTSE BbIpalIBaHUS
MHUKPOOPTaHU3MOB.

JlaGoparopHas paboTta Ne 10. «[ToceB»

MUKpPOOpPTraHu3MoB. M3ydeHue OaKTepHOIOTHYECKOTO
COCTOSIHMSI pa3HbIX IIOMEUIEHMM HIKOJIbI (KOpUIop,
KJIACChl, CTOJIOBas, TyaJeT U Jp.)

Odopmiienne pe3yJIbTaToOB HCCJIEI0BATEIHCKOM
padotel. Co3manue BugeoponukoB «lllkoma tox
MUKpocKormomy. [loyib3a v BpeJ MUKPOOPTaHU3MOB.

Brusinue Qu3ndeckux W XUMHYECKHUX (PAKTOPOB
HA POCT M pa3BUTUE MHKPOOPTaHU3MOB. BiusHue
QHTHOMOTHKOB HApa3BUTHE MHUKPOOPTAHU3MOB.

7Ku3HeneATeIbHOCTh PACTEHU — B3IJIAA U3
J1abopaTopuu

14

12

OTuéT 00 IKCKYypCcUn
Pabora ¢

OOmMeH BemecTB y pacteHuil. [[pixanue. Mcmapenue
BOJIbI pacTeHUsIMU. V3ydeHrne MEXaHU3MOB HCIIAPEHUs
BOJBI IUCTbAMU. Typrop B )KU3HU PACTECHMIA.

OTIPEICTUTEISIMHU.
3roroBiieHue
repoapus

JlaboparopHas pabota Nell «JlpixaHue TUCTHEBY,

Pe3ynbTarhl paboTh
c IUPPOBOii

JlaGopatopHass pabora Ne 12 «3aBucuMocTb
TpaHCIIUpalMM W TEeMIepaTypbl OT  IUIOIIAJH
[MOBEPXHOCTHU JIMCTHEBY.

imabopaTopuei «
Touka PocTay,
TBOpUecKkas paboTa,

JlaGopatopHast pabora Nel3 «McnapeHue BOJbI
ITMCTBSIMU JI0 U TIOCJIE IOTIMBAY.

3aIMTa TBOPYECKUX
padot

JlaGoparopnast pabora Ne 14 «TypropHoe cocTosiHHE
KJIETOK) .

COSI[E[HI/IC BHUIACOPOJIMKA « Bce MBI ABIITUM)>,

Co3anrie BUJCOPOIUKOB «IIEMEHThl KOHCIIMPALUU B
TpaHCIIUpaIUN», « YTO Takoe Typrop».

Bo3aymHoe mnuTaHuE pacTeHUH —  (QOTOCHHTE3.
Kyrukyna. YcinoBus mnpopacranust cemsH. JleneHue
kineTok.  Pacrenus. ~ MHorooOpasue — pacTeHHi.
3HAa4YeHHE PACTEHUN B NPHUPOJAE M KU3HHU YEIOBEKA.
BereratnBHOE pa3MHOKEHUE PACTCHUM.

JlaGopaTopHas padota Ne 14 «DoTocuHTE3Y.

UlaGopaTopHas padora Ne 15 «3HaueHne KyTUKYIBI U
MPOOKHU B 3alIUTE PACTCHUIA OT UCTIAPCHUS.

JlaGopaTopHas padota Ne 16«Y ciioBust mpopacTanus
cEMsH. 3Hau€HUE BOJIbI U BO3JyXa JJIsl IPOpACTaHUs
CEMSTH.




JlaGopaTopHas padota Ne 17 «O6HapyxeHre
XJIOPOIIJIACTOB B KJIETKAX PACTCHHID ,
Coznanue Buaeoponnka « JKu3Hp pacTeHUin».
[TonBeneHne UTOTOB.

Uroro 34 9 25

Conep:xkanue
JlabopaTopus ycnexa(3 u).

BBognoe 3ansTHe. 3HAKOMCTBO € IUIAHOM pabOTHI KpyXKa. buomormueckas maGopaTtopws,
npaBuia padboTsl B Hel. O0opyaoBaHue Ouosornueckoi maboparopuu. O6opynoBanue « Touku
Pocray. [IpaBuiia TexHuku 0€30MaCHOCTH MIPH pabOTe B JIaDOPaTOPHH.

Mup nox muxkpockonom(18 yacos).

Mertobl n3yueHus OMOJIOTHYECKUX 0O0BEKTOB. YBEIIMUUTEIbHBIC MPUOOPHI.

Mukpockon. YcTpoiicTBO MUKPOCKOIIA, ITpaBuiia paboThl ¢ HUM.

JlaboparopHas padora Ne 1: «YCTpoHCTBO MUKPOCKOTIAy. DIIEKTPOHHBIA MHKPOCKOII, €T0
ocobenHoctu. Co3/laHKe BUACOPOIINKA « YCTPOHCTBO MUKPOCKOIIa»

Kietka: crtpoeHme, cocras, cBoiicTBa. Mukponpenaparsl. MeTonbl IPUTOTOBICHUS H
U3y4eHHE NpEenaparoB <«OKMBas KJIETKa», « BPEMEHHBIH MHUKponpenapar» «(pUKCUpOBAHHBIN
Mukponpenapary. Jlaboparopnas padora Ne 2: «/3roToBiaeHre BpeMEHHOTO MHKpPOIIpenapara
Knerkn pacreHuii mop MHKpocCKonoM. M3roroBiieHME MHMKpOIPENApaToB M HMX H3y4YEHHE.
Coznanue Buieoposvka « Mukponpemnapary.

N3yuenne pacturenbHON KieTkd. IIpuroroBineHue mnpenapara KOXKHUIBI JyKa, MSAKOTH
IUIOIOB TOMara, s0JIoKa, KapTodess W HUX H3Y4YeHHE MoJ MHUKpockonoM. JlabopaTtopHbie
pabotei:Ne 3, 4 «[IpuroroBieHue nmpenapara KOXHIIbI JIyka, MIKOTH IJIOAOB TOMara, psiOMHbI U
UX U3y4eHHue noj Mukpockonom» «lIpurotoBieHne Mukporpenapara kaprogens, si01oka U ux
n3ydeHue nog MUkpockornom.Co3nanne Bueopoianka « Knerku pacteHuil mox MUKpOCKOIIOM»

bakrepun wu rpubbl MOA  WOA MHUKpOCKonoM. IIpuroroBrneHue CEHHOro HacTos,
BbIpaIllMBaHUE KYJIbTYpbl CEHHOM MaJlOYKH M M3yueHHe e€ moj Mukpockomnom. Jlaboparopnas
pabora Ne 5 «BeipamuBanue KyabTypbl CEHHOW MAJOYKU U M3yU€HUE €€ TO0J] MHUKPOCKOTIOMY.
Co3pnanue BUICOPOIMKA « 3HAKOMBTECH, )KUBasi OaKTEPUS».

[IpuroroBrnieHne MHKpoIpenapara JIpOXoKed UM HM3ydeHHE €ro 107, MHUKPOCKOIIOM.
BrlpamuBanue miueceHn U U3ydeHHe ee Mmoja Mukpockornom. JlaGoparopHsie pabotsl Ne 6, 7, 8:
«IIpuroToBieHre MHKpoOIpenapara ApOoX kel ¢ HM3ydeHHe €ero Mo MHUKPOCKOIIOM,
«BpIpamyBanue TUIeCHEBBIX TIpubOB»,  «/3yueHHe CTpOEHHs TIIJIECHEBBIX TI'pUOOB 1O
MuKpockonom». KynsTypanbHbie U (U3HO0I0r0-OMOXMMHYECKHE CBOWCTBA MHUKPOOPTaHU3MOB.
Co3nanue BUeopoiankoB « [Inecens ObiBaeT pasHasi» u « Cemelka ApoRoKei».

Komonum  Mukpoopranu3moB. Meronpl  BbIpallluBaHHWsT W HM3YyYEHHs  KOJIOHHU
MUKpOOPraHu3MoB. [lurarenbHble cpeapl Al BhIpAllMBaHUsS MUKPOOPraHU3MOB. BrlpamyBanue
KOJIOHWH M M3y4eHHME MX IoJ MHKpockoroMm. JlaGoparophas pabota Ne 9: «BwipamuBanue
KOJIOHHH Y U3y4EHHUE UX TOJ MUKPOCKOIIOMY. «

[Ikona mox MuKpockornoMm. I[IpuroToBieHue NUTATENbHON Cpeabl A BbIpalIUBaHUS
MHUKpoopranuszMoB. Jlaboparopnas pabora Ne 10. «IloceB» MukpoopranusmoB. H3yuyenue
0aKTEpPHOJIOTNYECKOTO COCTOSHUS Pa3HbIX IMOMEINEHUH HIKOJIBI (KOpUIOp, KJIAcChl, CTOJIOBasd,
tyanet u ap.) OdopmieHue pe3ynbraroB UcciaeoBaTebckord padboTsl. Co3aaHne BUACOPOIUKOB
«xona nmox Mukpockonom». Ilonb3a u Bpes MUKpOOPraHU3MOB.

Bnusane ¢usnyeckux u XMMHUYECKHX (PAaKTOPOB HA POCT U PAa3BUTHE MUKPOOPIaHU3MOB.




BnusiHre aHTHOMOTUKOB Ha pa3BUTHE MUKPOOPTaHU3MOB.

Pazjen 3. ’KusHenessiTeJIbHOCTH pacTeHuil — B3IsA U3 Jadoparopuu ( 13 yacos)
OOmeH BelecTB y pacteHuil. Jlpixanue. Mcnapenue Boapl pacteHusiMu. M3ydyeHne MexaHu3MoB
UCIApEHUs BOJbI JUCThAMU. Typrop B )KU3HU pacCTEHUH.

JlaGoparopnas padota Nell «Jlprxanue nuctbeBy, JlaboparopHas padora Ne 12 «3aBucuMocTb
TPaHCHUPALMK U TEMIIEPATyphl OT IUIOLIAAM IOBEPXHOCTH JIUCThEB». JlabopaTropHas pabora
Nel3 «Mcnapenue BoJbI JIUCTHSIME JI0 U TTociie onuBa. JlaboparopHas padora Ne 14

«Typropaoe cocrosiHue Ki1eTok» . Co3laHie BUIEOPOIMKOB « Bce MbI IbIINMY, « DJIeMEHTbI
KOHCIIMPALMU B TPaHCIUPALUN», « UTO Takoe Typrop».

Bo3zaymHoe nutanue pacteHuit — gorocuntes. Kytukyna. YcinoBus npopacTaHus CEMsH.
Jenenue knerok. Pactenus. MHorooOpa3sue pacteHuil. 3HaueHUE pacTEHUI B IPUPOJE U KUZHU
yesoBeka. BereraTMBHOE pa3MHOXKEHHME PaCTeHUN
JlaboparopHnas padota Ne 14 «Dorocunres». JlabopatopHas padora Ne 15 «3nauenue
KYTHUKYJIbI U IPOOKH B 3alUTE pacTeHUH oT ucnapeHus». Jlaboparopnas padora Ne 16«YcnoBus
popacTaHus ceMsiH. 3Hau€Hue BOJIbI U BO3JlyXa JJIsl IPOPACTAHUS CEMSIH.

JlaGopatopHas padota Ne 17 «OOHapykeHHe XJIOPOIJIACTOB B KJIETKAX PACTCHUI ,
ITonBeneHue UTOroB.

HJ'[aHI/IpyeMble pe3yabTaThl:

Ilnanupyemble pe3yibTarhl.

B mnpouecce mpoxoxnaenus nporpammbl  «HOHBIN unccrnenoBarens» y oOydarommxcs
(bopMUpPYIOTCS CIIEAYIOLINE PE3YIbTaThI:

IIpenMeTHble pe3yabTaThI:

* [IOJIydaT BO3MOXXHOCTb PpAaCUIMPUTh, CHUCTEMAaTU3UpOBaTb U YIIIYOUTb HCXOJHBIE
NPEACTaBICHUS O IPUPOAHBIX OObEKTAX U SBIECHUSIX KaK KOMIOHEHTAX €MHOTO MUPA, OBJIAJICIOT
OCHOBaMH IPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUN O MPHUPOJIE, MPUOOPETYT LETOCTHBIN B3IV Ha
Mup,

*T10JTy4aT BO3MOXXHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*II03HAKOMSTCSI C HEKOTOPBIMHU CIIOCO0AMH M3Y4YEHHUs IPUPObI, HAYHYT OCBAUBATh YMEHUS
IIPOBOJIUTH HAOMIOEHUS B MPUPOJE, CTABUTH ONBITHI, HAYy4aTcsl BUAETh U IOHUMAaTh HEKOTOPbIE
IIPUYUHHO-CJIEICTBEHHBIE CBSA3H B OKPYXKAIOIIEM MUPE;

*TI0JIy4aT BO3MOXHOCTb Ipuodpectu 0a3oBble ymMeHHsI paboTbl ¢ coBpeMeHHbiMH WUKT
CpeAcTBaMH MOMCKa MH(OpMAIMK B AIEKTPOHHBIX UCTOUYHUKAX M KOHTposiupyemMoM MHTepHeTe,
Hay4daTcsi co37aBaTh COOOLIEHUS U MPOEKTHI, TOTOBUTH U MPOBOAUTH HEOONbIINE MTPE3EHTAIIUN U
BUJICOPOJIUKHU. .

*TI0y4aT BO3MOXKHOCTh HAy4YUTHCSl HCIOJB30BaTh pAa3JIMYHbIE CIPAaBOYHBbIE W3/IaHUA
(cioBapu, SHUUKIIONEINH, BKJIIOYas KOMIBIOTEPHBIE) U IETCKYIO JIUTEPATypy O MPUPOAE C LETbI0
MOKCKa TO3HABaTENbHON HH(OpMAIMU, OTBETOB Ha BOIMPOCHI, OOBSICHEHWM, Uil CO3JaHUS
COOCTBEHHBIX YCTHBIX MJIM MHCbMEHHBIX BBICKa3bIBaHUH. HaydaTbcs mpencTaBisiTh pe3yiabTaThl
yueOHO! NesATeIbHOCTH UHTEPECHO U YBJIIEKATENIbHO B COLCETSIX.

® HayuaTbCs NPEACTABIATH PE3YIbTaThl y4eOHOU AeSITeIbHOCTH HHTEPECHO U
YBJIEKATEJIBHO B COLICETAX

JInuHOCTHBIE pe3y/IbTaThl:

*y4eOHO-TI03HaBaTEIbHBII HHTEPEC K HOBOMY YUueOHOMY Marepuajy U CrocodaM perieHus
HOBOH 3a/Ja4M;

*OpHEHTAIMsI HA MOHMMaHUe MPUYUH ycIleXa BO BHEYUYEOHOH NeSTeNbHOCTH, B TOM YHCIE
Ha CaMOaHAJIW3 W CAMOKOHTPOJIb pe3yiabTara, Ha aHaJlW3 COOTBETCTBUS PE3YIbTATOB
TpeOOBaHUSAM KOHKPETHON 3a7a4H;




*CIIOCOOHOCTh K CAaMOOLIEHKE Ha OCHOBE KpPUTEPUEB YCHEIIHOCTH BHEY4YEOHOMH
JESATEIIBHOCTH;

*(opMHpOBaHKE YYBCTBA OTBETCTBEHHOCTH 3a BBIMIOJIHEHHOE /IO

MertanpeaMeTHbie pe3y/abTaThl:

*IUIAHUPOBATh CBOU JEMCTBUSI B COOTBETCTBUU C IIOCTABJIECHHOW 3a/aueil U yCIOBUSIMU €€
peann3anyy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

*YUYUTBIBATh YCTAHOBIICHHBIC MPABUJIA B INITAHMPOBAHUH U KOHTPOJIE CIIOCO0a peIIeHMS;

*OCYILECTBIIATh UTOTOBBIN U MOIIArOBbII KOHTPOJIb 110 PE3YNbTaTY;

*OLICHUBaTh  IPaBWJIBHOCTh  BBIIIOJIHEHUS  JIEWCTBHUS HA  YpOBHE  aJIEKBAaTHOM
PETPOCIIEKTUBHON OLIEHKH COOTBETCTBMSI PE3y/IbTaTOB TPEOOBAHUAM JAHHOM 3a7a4u U 3alauHON
obnacru;

*pa3iauuarh Crocod U pe3ynsTar AeHCTBUS.

*B COTPYIHUYECTBE C YUUTEIIEM CTaBUTh HOBBIC yueOHBIC 3aa4H;

*CaMOCTOSATEIBHO aJICKBaTHO OLIEHUBATh IIPABWJIBHOCTD BBINIOJHEHMS JEHCTBUS U BHOCHUTH
HEoOXOJJMMble KOPPEKTHBBI B HCIIOJIHEHHME KaK IO XOJy €ro peaiu3alud, Tak U B KOHLE
NEeNCTBUSL.

*OCYILIECTBISATH MOMCK HEOOXOAMMOM MH(OPMALIUY JIJIs BHITIOHEHUSI BHEYUCOHBIX 3aJaHUN
C HCIMOJIb30BaHMEM YYEOHON JMTEpaTypbl U B OTKPHITOM HH()OPMAIMIOHHOM HPOCTPAHCTBE,
SHIUKJIONEANN, CIPAaBOYHUKOB (BKJIIOYAsl AJIEKTPOHHbIE, LU(POBBIE), KOHTPOIUPYEMOM
npocrpancTse MIHTepHeTa;

*OCYILIECTBIATH 3aMUCh ((PUKCAIMIO) BBIOOPOYHON MH(POPMAITUN 00 OKPYXKAIOIMIEM MHPE U
0 cebe caMoM, B TOM YHCIIe C TOMOIIb0 nHCTpyMeHToB MKT;

*CTPOUTH COOOUIEHMSI, TPOEKTHI B YCTHOM M MUCBMEHHOUM (popme; co3aaBaTh MpOCTEHIINe
BUJICOPOIIUKU

*IIPOBOJUTH CPAaBHEHUE U KJIACCU(UKALIMIO MO 33JaHHBIM KPUTEPUSIM;

*yCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3H B U3Yy4a€MOM KpyTe SIBJICHMUII,

*TIOCTPOUTD PACCYKIECHHS B (DOPME CBSI3U MPOCTHIX CYXKIACHUN 00 00BEKTE, €ro CTPOSHUH,
CBOMCTBAX M CBS3SX;

*JI0NIyCKAaTh BO3MOYKHOCTb CYILIECTBOBAaHHUS y JIIOAEH pa3IMUHBIX TOYEK 3PEHUS, B TOM
YuciIe He COBMAJAIOIIUMX C €ro COOCTBEHHOM, M OpUEHTHPOBATbCS Ha MO3MILMIO MapTHEpa B
OOIIEHUY U B3aUMOJICHCTBHH;

*GopMyaHMpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIHIO;

Paznes 2. Komniieke opraHu3aliioHHO-NIeJarOrH4eCKuX yCJI0BHM
KanennapHo-yueOHblii rpaduxk.

IIpoxo/KuTEeILHOCTH Y4€0HOr0 rojia 1 cenTsiOps -27 mas
KosmmuecTBo yueOHBIX HeeIb 34

B y4eOHOM roay

Pesxxum padoThl Bropuuxk, 14. 15-14.55

YcaoBust peajuzanuy nNporpamMmel.

Mamepuanvno-mexnuueckoe obecneuenue .

OpraHu3alMoOHHbIE YCIOBHS, TIO3BOJISIOIINE PEATU30BaTh COJEPKAHUE JOMOTHUTEIBHON

oOpa3oBaTenbHON porpaMMel «FOHBII Hccae10BaTeNby MPEAIONAraloT HaTH4re CIEAYIOIIEro

000pyI0BaHUSA:

- IOMEIICHUS, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM y4eOHBIM 000pyIOBaHUEM U MEOETIHIO
(mocka, mapThl, CTYJIbsI, MKadbl, SIEKTPOOOSCIICUCHHE,);

- CBETOBBIC U AJIEKTPOHHBIE MUKPOCKOITBI



- nugpoBas 1aboparopusi o OUOJIOTUH;

- KOMILJIEKT OCY/bI U 000PYIOBaHUS JIJIs1 YYEHUUECKUX OIIbITOB;

- MyJBTUMEIUIHOTO 000pyI0BaHMs (KOMIIBIOTEP, HOYTOYK, IPUHTEP, MYIbTUMEAUNHAS JTOCKA,
G311~ KapThI, KpaH, CPeICTBA TEJIEKOMMYHHUKAIIUU (JIOKAIbHBIE IIKOJIbHBIE CETH, BHIXO B
WUHTEPHET)

Dopmbl ammecmayuu, KOHMPOJiA.

Jist oTcnexuBaHus pe3yIbTaTUBHOCTH 00pa30BaTEILHOTO MPOIiecca IO MPorpaMme

«IOHBbIi uccenoBaTeNb» UCIONb3YIOTCS CISAYIOLIUE BUAbI KOHTPOJIS:

- TIPeJIBaPUTEIbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUH yJaIIUXCsl HA HA4YaJIbHOM 3Tarle OCBOCHUS
Iporpammsl) - codece10BaHue;

- TeKYIIUI KOHTPOJIb (B TE€YEHUE BCETO CPOKA peasn3alliy IPOrpaMMmBbl);

- UTOTOBBIM KOHTPOJIb (3aKII0UUTEIbHAS POBEPKA 3HAHUM, YMEHU, HABBIKOB 10
UTOTaM.peaTn3aluy IPOTrPAMMBI).

Peanuzanus nporpammsl mperycMaTpuBaeT clieAyromne GopMbl MPOMEKYTOYHON U
UTOTOBOU aTTECTALIUHU:

—  BBINIOJHEHHE MPAKTUIECKUX/Ta00paTOPHBIX padoT (IIOCTAHOBKA OIBITA, SKCIIEPUMEHTA);
— BBINOJIHEHHE TBOPUYECKUX padOT; CO3AaHNE NPE3EHTALNN U BUAECOPOIUKOB.
— MHIUBUAYaJbHBIN MMCbMEHHBIN U YCTHBIN ONpOC, GPOHTANIBHBIN OIIPOC;
— BHUKTOPHHBI,
— KOHKYPCHI;
— cosznanue (HoToarbOooMOB;
— Mpe3eHTalus U 3alUTa MHIUBUAYAIbHBIX U KOJUIEKTUBHBIX MPOEKTOB U TBOPYECKHX
pabor;
—  3alUTa MPOEKTOB.
— 3amuTa nopTdoano (MPOXOJUT Ha UTOTOBOM 3aHATHUU B OpME MTPE3EHTALMHN).
Taxoke k hopMaM aTTecTallMl MOTYT OTHOCUTBCS:
- VYuactue oOyuaromuxcs OObEIUHEHMsI B KOHKypcax, OJIMMIIMAaZaX M KOH(DepeHIHIX
00JIACTHOTO U BCEPOCCUNUCKOTO YPOBHS.
— OT3BIBBI pOIUTEIEH.
— IlyOnuxanuu o pe3ynprarax aedareabHocTd o0bennHenus B CMU.
— AHaNIMTHYECKHI MaTepHal o UTOTaM MIPOBEIECHUS MeAarorn4ecKor JUarHOCTHKH.

CDOpMBI OTCJIC)KUBAHUS U (1)I/IKCEILII/II/I NpCABABICHUA O6pa3OBaTeJ'IBHBIX PE3YIbTATOB YUalIUXCA
MOT'yT OBITH MMpEaACTaBJICHBI B BUAC: TPpaMOT, AUIIJIOMOB, CepTI/I(i)I/IKaTOB, HOpT(i)OJ'II/IO ydamuxcs,
OTUYCTHLIX BBICTABOK, AHAJIMTUYCCKUX PE3YJILTATOB.

Cnucok IuTepaTypsl U HCNOJIb30BAHHBIX PEeCypPCoOB.
Ilpozpammnsie mamepuansl.

1. BypnyukasC.A. JlonomHuTenbHas o01eo0pa3oBarenbHas 00Iepa3BHBAIOIIAS
IporpaMMa ecTeCTBEHHO- Hay4HOU HanpaBieHHOCTH « FOHbI Ononor». Lentp « Touka
Pocray, r. Kpacuorop, 2022

2. Jlyxesaenko E.JI. [IpoekTupoBaHue JOMOTHUTEIBHOM 001IIe00pa3oBaTeIbHON
oOriepa3BuBatoieit mporpammsl. I'. Anexcus, 2022

3. KamakyrokA.A. JlonoaHuTensHas 00eo0pa3oBarebHas 00IIepa3BUBAOIIAS
nporpamma yyeOHoro o0benuHenns « KOuebIii 6nonory», a. Crapobxxerokonas, 2021

4. Yepemucuna H.B. Pabouast mporpamma BHEypOUHOM nesaTenbHOCTH « [IpakTrdeckas
ouonorus», Touka Pocra

Cnucok JurepaTypsl.
AHTOHOBa K. Mup noa MukpockonoM. 4D kaura
Masyp O. Hepumumsrii mup. — M., Levengukpress, 2021



Pomxepc. K. Mukpomup. JleTckas sHUMKIONEUs KOIbHUKA. — M.: Pocman, 2022.
Paxnak 9., Jlaepnan JI. ’KuBoi mup nojg Mukpockornom. M.: Dkemo, 2019 —30c
Peiin I1., OBeprt P., Aiixkxopu C. CoBpemenHas 0otanuka. — M.: Mup, 1991
Ixonpauk FO.K. Pactrenus. Ilomaas samukinonequs. — M.: Okcmo, 2016

HNuTepHeT-pecypcnbl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Guosnoruueckoe paznoodpasue Poccun.

2. http:/mww.wwf.ru — Bcemupusrii pon qukoit npupoast (WWEF).

3. http://edu.seu.ru/metodiques/samkova.htm — unTepuer-caiit

«ObmectBeHHBbIE pecypcbl obpaszoBanus» / CamxoséaB.A. OtkpeiBas wmup. I[IpakTudeckue
3aJaHus VIS yJaruxcs.

4. http://www.kunzm.ru — Kpy»KOK FOHBIX HaTYPaJKCTOB 300JI0THYECKOro My3est MI'Y.
http://www.ecosystema.ru — skosorudeckoe o0pa3oBaHue JeTeil U U3y4yeHue npupo sl Poccun

MyHununajabHoe 010/1keTHOe 001Ie00pa3oBaTebHOe yupe:kaenue EnoBckas cpeanss
mkoJsaa uM.B.U.XBaToBa.

[lepedyenb 000pyIOBaHUS, PACXOTHBIX MAaTEPUAIIOB, CPEICTB OOYUICHUS M BOCTIUTAHHS
€CTECTBEHHO-HAyYHOM U TEXHOJOTUYECKON HalpaBieHHOCTeN «Touka pocTay.

EcTecTBeHHOHAYYHAsl HANIPABJIEHHOCTH
1.I{udposas nadopatopus no Ouogoruu(ydyeHuyeckas)- 21t
2.IMudposas nadbopaTopus Mo XuMuH(yuyeHnyeckas )-2mT*
3.udposas nadboparopus no ¢puznuke(ydeHuyecKas)-21mT

KoMnsbloTepHoe o6opyroBanue
4.HoytOyx -10mT
5.M®Y (npunTep,ckanep, KONUp)-31t

JonosiHUTE/ILHOE 000pYy10BAHME

6.00pa3oBarenbHbI KOHCTPYKTOP AJISl IPAKTUKU OJIOYHOTO MPOTrPaMMHUPOBAHUS C KOMILJIEKTOM
JATYUKOB- SIIT*

7.Muxkpockon 1ugpooi- 10mT
8.Habop OI'D/EI'D (xumus)- 1t

9.Ha6op OI'D/EI'D (pusuka)-1mt

10. KommutekT nocy sl 1 000pyA0BaHUs I YYCHHUECKUX ONBITOB(XUMHUS, (hru3nKa, OUOIOTHs)-
Lt

11.060pynoBaHue 1 IEMOHCTPAIMH OMBITOB(XUMHH )- 1 TIIT
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