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PA3JIEJI 1.
KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK TPOI'PAMMBbI

1.1 IlosicHUTeILHAA 3aNIHCKA

OOwmepa3BuBaroniass mporpaMma JONOJHHUTENbHOro oOpa3oBaHus «buonorus B
JKCHEpUMEHTax»  (Jajiee-mporpamma)  SBIseTCs  MOAM(DHUIMPOBAHHOW  MPOTPaMMOi
€CTECTBCHHOHAYYHOW HAIIPaBJICHHOCTH.

B Ouonornyeckoii Hayke OCHOBHBIMH METOJIAMH HCCIICOBAHUS ABISIOTCS HAOIIOCHHUE,
9KCHEPUMEHT M TeopeThdyeckoe 0000IIeHne HaKOIUIEHHBIX (akToB. Ilpu u3ydeHum >xuBoi
IPUPOJIBl HA 3aHATUSAX OCYILIECTBISIETCS IPAKTUYECKOE 3HAKOMCTBO C 3JIEMEHTapHBIMU
npreMaMM HaOJIOJCHUN M SKCHEpUMEHTa B KaMepalbHbIX YCIOBUSAX M IPUPOJE, NOCTAaHOBKA
KOTOPBIX JOJDKHA  YJOBIETBOPATH TPEOOBAHMSAM HAYYHOH JIOCTOBEPHOCTH, TOYHOCTHU
UcclieIoBaHuN 1 puKcanuu pe3ynbraTtoB. O6001IeHEe, CPaBHEHUE, OCMBICIMBAHUE MTOJyYEHHbIX
JAHHBIX IyTeM HaOJIIOJICHUS U SKCIEPUMEHTA MPUYYAeT YYAIIUXCS K JIOTUKE TEOPETHUYECKOTO
MblnuieHus. [Ipupona packpeiBaeTcs nepes NOAPOCTKaMU HE TOJIBKO Kak MaTepuajbHas cpeja
YeJIOBEYECKOT0 CYIIECTBOBAHMS, HO M KaK JyXOBHAas, BXOZIIAs B OOBEKTHl HAYYHOTO W
XYJ0’KECTBEHHOI0 ITI03HAHUs, KaK MaTepHs, IPEAMET U OPYIUE €r0 KUZHEACATCIBHOCTH.

Tembl mNpakTUYECKMX 3aHATHM M3y4alOTCS B COOTBETCTBUUM C  BO3PAacCTHBIMU
0COOEHHOCTSIMH YYALIUXCS M MOT'YT OBITh JIM0O0 YIPOILIEHBI AJIS yYalUXCsl CPETHETO KOJIBHOTO
BO3PAaCTa, JTMOO0 YCIONKHEHBI [T yJaIluXCs CTApIIETO MIKOJIBHOTO BO3PacTa.

CopepxaHue IpOrpaMMbl BADUATUBHO U MOYKET MEHATHCS B 3aBUCUMOCTH OT BPEMEHU
peau3alyy U 3arpoca yyarmxcs.

HanpasjieHHOCTh NIPOrpaMMBbI — ECTECTBEHHOHAYYHas!.

Bupx nporpammsi:

- [I0 CTETEHU aBTOPCTBA — MOJU(PHUIIMPOBAHHAS
- [10 YPOBHIO OCBOEHHMSI — 03HAKOMUTEJbHAs (CTapTOBast)
SI3bIK peaqu3anuy NPOrpamMMbl: PYCCKUN.
[IporpaMmma peanu3yercds B COOTBETCTBUM CO CIEAYIOUIMMH HOPMATHBHBIMH

JAOKYMEHTaAMu:
1. ®enepanpublil 3akoH «O0 obOpazoBanuu B Poccuiickoit @enepamun» ot 29.12.2012 Neo
273-®3.

2. O®enepanpubiii 3akoH oT 31 wrons 2020 1. N 304-®3 «O BHeceHMM HW3MEHEHUN B
®denepanbHblil 3akoH «O6 oOpa3oBanuu B Poccuiickoit @enepanuny mo BOnpocaM BOCHHUTAHUS
00yUaroIuXCsI».

3. Konnenmust pa3Butus JIOMOTHUTENbHOTO oOpasoBanust getet g0 2030 rog.
Pacnopstxenue IIpaBurtenscta Poccuiickoit @enepanuu ot 31 mapra 2022 rona Ne 678-p.

4. ITocranoBnenue I'1aBHOTO rocy1apcTBEHHOI'O CaHUTApHOTO Bpada PD ot 28 ceHTsops

2020 r. Ne28 «O06 yrBepxxaennu canutapubix npasui CIT 2.4.3648 — 20 «CanuTtapHo —
AMUJIEMHOJIOTUYECKHE TPEOOBAaHUS K OpraHU3alysIM BOCIIUTAHUS U 00y4EHUs, OT/IbIXa U
037I0POBJICHUS A€TEN U MOJIOJEKU.

5. [Tpuka3z MunucrepctBa npocsemenus Poccun ot 27.07.2022 Ne 629 «O06 yTBepkIeHHN
[Topsinka opranu3aui U OCYIIECTBIIEHUS 00pa30BaTeNIbHOM 1€ATEIbHOCTH MO JOMOJIHUTEIbHBIM
00111600pa30BaTEIHHBIM MPOTPAMMAM).

6. [Toanporpamma «JlonoaHuTtenbHOe 00pa3oBaHUE» rOCYAaPCTBEHHOM nporpammbl Kamyxckoi
obmactn «Pa3BuTHe oOIIero M JOMOJHHUTEIbHOTO oOpa3oBaHus B Kamyxckoil oOmactuy.
YTBepxneHa nocranoBienueM IIpasutenscrBa Kamyxckoit o6nactu ot 29 suBapst 2019 rona Ne
38 «O06 yTBepxk/IeHUH rocy1apcTBeHHON mporpammbl Kamyxckoit o6nactu «Pa3surue o0riero u
JIOTIOJTHUTEIBLHOT0 00pa3zoBanus B Kamyxckoit o6mactuy.



AKTYaJIbHOCTB [IPOTPaMMBbl CBA3aHA C TEM, YTO OMOJIOIMYECKHH 3KCIIEPUMEHT SBJISIETCS
OCHOBOH HCCIIEZIOBATENBLCKOTO METO/1a 00yYeHHsI, KOTOPBIA Yepe3 MOCTAaHOBKY pa3HOOOpa3HBIX
9KCHEPUMEHTOB IO3BOJISET JIyUllle OHATh Ce0s1 U OKPY>KAIOLIUH MUD.

HoBu3Ha nporpaMMbl 3aKJIFOYaeTCsl B OBJAJCHUN YYalIMMHCS YMEHHUSIMH U HaBbIKAMU
IPOBE/ICHUS SKCIEPUMEHTOB C JKUBBIMU OpraHM3MaMHM B KaMepaJbHBIX YCIOBUSAX M y4yeTa
MIOJIyYEHHBIX PE3YyJIbTaTOB.

Ileparornyeckasi meeco00pa3sHOCTh IPOrpaMMbl B TOM, YTO YydYallldecs BO BpeMs
IIOCTAaHOBKM OIIBITOB M 3KCIEPUMEHTOB C YKMBBIMM OpPraHM3MaMM ydarcs LIAASIIUM METOJaM
paboThI, YTO CIIOCOOCTBYET BBIPAOOTKE SKOJIOTMYECKH IPAMOTHOTO MOBEICHHS B IIPUPOJIE.

IIpakTnyeckass HanpaBJeHHOCTh. [loayyeHHbIE B X0/1€ U3yUEHUS] IPOTrpaMMBbl JIaHHBIE
MOTYT OBITh HCIOJb30BaHbl B JalbHEHMIIEM Uil peaau3aluy y4eOHO-HCCIIe0BATEIbCKUX
IIPOEKTOB.

Anpecat nporpamMmabl: yyamuecs 12-17 ner.

CocraB rpynnbl, 0oco0eHHOCTHM Ha0opa: IIOCTOSHHBII COCTaB, OJHOBO3pPACTHBIE
IPYIIIBIL.

[Tonyuenne oOpa3oBaHus OOy4aAIOUIMXCA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbs
MOKET OBITh OPraHW30BaHO COBMECTHO C JAPYrUMHU OOYyYalOUIUMHUCS TpPU OTCYTCTBHUH
MEIUIUHCKUX TPOTUBONOKA3aHUM, CBS3aHHBIX C AJICPrMYECKUMM pPEAKLUsSIMU OpraHu3Ma.
KonnyectBo 00yyarommxcsi ¢ OrpaHH4eHHbIMUA BO3MOXKHOCTSIMU 3/I0POBbSl YCTAHABIMBAETCS U3
pacuera He Oojiee 3 00y4JarOLIMXCs MPH MOJIyUYeHUH 00pa30BaHus C JPYTUMH YYaIlIUMUCS.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npolecca

O0bem nporpammsl: 16 yacosB B ro.

KoanuectBo o0yvaromuxcs B rpynme: 12 yenoBexk.

Pexxum 3ansaTmii: 2 pasa B Henemo no 2 yaca (1 wac = 45 munyt) ¢ nepepsiom 10
MuHYT win 1 pa3 B Hexemo 1o 2 yaca (1 gac = 45 MuHYT).

®opma o0yueHusi: ounas. [IporpamMmma MoxkeT ObITH peajn3oBaHa B OYHO-3a04HOM dopme
Y TMCTAHIMOHHO C IIOMOIIBIO HHTEPHET-PECYPCOB.

®opma opranuzanuu o0pa3oBaTe/bHON JeITeJIbHOCTH: UHIUBUAYalIbHAsI, TPYNIOBas,
MOArPYIIIOBAs.

Buabl 3aHsITHIL: U3ydeHUE IPOrpaMMBbl NIPEAYCMaTPUBAET MPOBEIEHUE TEOPETUUECKUX U
MIPAKTUYECKUX 3aHATUM. [Ipunoorcenue 1

Metoabl 00yueHusi: CIIOBECHBIE, HATTISIIHBIE, TPAKTUYECKUE, TPOECKTHBHIE.

®opMbl NPOBeIeHUs] MPAKTHYECKUX 3aHATHI: ITOCTAaHOBKA SKCIEPUMEHTOB, paboTa
n1abopaTOpHBIM 000PYIOBAaHHUEM, YIaCTHE B MUHU-KOH(DEPEHIINH.

C6op marepuana BeAeTCs C MOMOIIbI0 METOAA HAOIIOACHUN M CleNUaTU3UPOBAHHOIO
000pyI0BaHUA.

[Iporpamma npeznonaraeT CTapTOBbIA YPOBeHb OCBOCHUS Y4eOHOIO MaTepHara.

1.2 Heau 1 321244 MporpaMmbl

He.]]b: (bOpMHpOBaHI/IC MMO3HABATEIbHBIX  CIIOCOOHOCTEH ydamuxcesas  4epe3  MpPOBCACHUC
OKCIICPUMEHTOB I10 OnoJIoTHH

3agaun:

Obyuarowue:

1. cmocoOGCTBOBATh Pa3BUTHIO MO3HABATENbHBIX U MPAKTUUYECKUX YMEHUH;

2. BbIpaboOTaTh YMEHHUS M HAaBBIKM IO MPOBEJIEHUIO U IOCTAHOBKH psla OMOJIOTHYECKUX
IKCIIEPUMEHTOB

Paszsusarowue:

1. cmocoGCTBOBaTh MOJIEPKAHUIO HCCIIEI0BATEIbCKOIO HHTEpPECa K PEAMETY;

2. crtocoOCTBOBATH Pa3BUTHIO HABBIKOB O(hOPMIIEHUS U TIPE3EHTALUU TTOTYyYEHHBIX
pE3yJIbTaTOB.

Bocnumuwisarowue:

1. BocuTaTh y y4amuxcsi SMOLMOHAIbHO-LIEHHOCTHOE OTHOLLEHUE K OKPYKAIOLIEMY MUPY.



1.3. [IpuMepHbIii yueOHO-TeMaTHYeCKHi MJ1aH, 16 yacoB

Ne Tema KoJsnvecTBO 4acoB DopMbI
Bcero | Teopusi | IIpakTuka HTOI0BOI'0
KOHTPOJIA
1. | BBogHoe 3aHsITHE 2 1 1 TectupoBanue
2. | IKCHepUMEHT B MUKPOOHOJIOTHH. 4 2 2
Hccaenosanue mopgdosiornu
MHKPOCKONMYECKUX OPraHU3MOB
2.1. 3yueHue MeTo/1a 2IEKTUBHON 2 1 1 Habnronenue
KYJIbTYpHI.
2.2. llony4yeHne KyabTypbl 2 1 1 Habmonenue u
KapTOo(enbHON U CEHHOW MaNOYKH. OTYET O
IIOJIyYE€HHBIX
pe3yabTaTax
3 | boranuyeckuii IKCIIEPUMEHT. 4 2 2
AHATOMMYECKMA aHAJIU3 OPraHOB
pacTeHuil
3.1. Mexanunyeckas TKaHb. 2 1 1 HaOmronenue u
W3rotosnenue u nu3ydeHue MUHHU-OTYET O
rOTOBOI'0 MHUKpOIIpernapara MOJIYYEHHBIX
«MexaHnueckasi TKaHb B BETKE JTAHHBIX
OY3UHBD».
3.2. O6pa3oBaTenbHas TKaHb. 2 1 1 HaOmronenue u
N3ydenue roroBoro MUHHU-OTYET O
MUKpoTpenapara «Armnekc noodera MOJIYYEHHBIX
AIOAEU. JTAHHBIX
4 | XMMHYECKHUH YKCIIEPUMEHT B 4 2 2
ouosorun. Unentudpuxanus
BeIeCTB
4.1. Jloka3zaTenbCTBO COJIEPKAHUS B 2 1 1 Ha6nronenue u
MPOAYKTaX MUTAHUS OPraHUYECKUX MHUHHU-OTYET O
BenlecTB. KauecTBeHHbIE peakuu MOJTYYEHHBIX
Ha OCJIKH U TIII0KO03Y. JAHHBIX
4.2. OOHapyKeHUE BUTAMHHOB. 2 1 1 HaGmoienue u
KauectBennas peakuus Ha MUHH-OTYET O
ACKOPOMHOBYIO KHCJIOTY. MOJTYYEHHBIX
O6Hapy>xeHne OEeIKOB. JTAHHBIX
5. | IIpe3enTanus 0T4ETOB MO 2 - 2 AHKeTUpOBaHHUE
NPOEKTHO-IKCIePUMEHTAILHOMI Munu-
AeATeIbHOCTH KOH(epeHIUs
Bcero: 16 7 9

Copaeprxanue nporpaMmbl

1. BBoaHoe 3aHsiTHe. 3HAKOMCTBO € Ja00paToOpHbIM 00opyaoBaHueM. MHCTpyKTax

no Thb nmpu pabore c¢ naboparopHbIM 00OpPYIOBaHHMEM U NIPU IMOCTAHOBKE 3KCIIEPUMEHTOB.
HpaBI/ma IMMOBEACHH BO BPEM IMPOBEACHHUA SKCIICPUMCHTOB B KaMCPAJIbHBIX YCIOBUAX. HpaBI/IHa
Tb. IIpaBuna paboTel ¢ MUKpPOCKONOM. M3ydyeHue roTOBBIX MHKpoONpenapaToB. BpemeHHble U

IMMOCTOAHHBIC ITPETIapaThl. Texunka IMPUTOTOBJICHUA IIPCIIapaTOoB.

2. IKCIepUMEHT B
MHKPOCKONIHYECKHX OPraHU3MOB

MHKPOOHOJIOTHH.

HccaenoBanue

2.1. Mooenvnbie pacmenus u ROCMAHOBKA NEPELIX IKCHEPUMEHM 08.

MOpP(0I0ruun



1. Teopus: U3yuenne MeToaa 3IEeKTUBHON KYJIbTYPhI

2. IlpakTuka: mocTaHoBKa 3kcniepuMenTa Cumono3 pacrenuit ¢ Rhizobium..

2.2. Ilonyuenue Kyi1omypovl KapmogpenvHoil u ceHHOol Na104YKu

1. Teopusi: IloaroroBka 000py0BaHUE U MAaTEPHAIIOB IS TIOCTAHOBKH SKCIIEPUMEHTA.

2. Ilpaktuka: Ilomyuenue KyabTypbl ceHHOM mnamouku (bacillus subtilis) u kaptodenbHOU
(Bacillus subtilis var mesentericus) majxo4ex.

3. Boranuvecknii 3KcnepuMeHT. AHATOMHUYECKHI AHAJN3 OPraHOB PaCTeHH
3.1. Mexanuueckaa mkans. H32omoenenue u uzyueHue 20moeo20 MuKponpenapama
«Mexanuueckas mkano 6 6emke Oy3uHbL).
1. Teopusi: Mexanudeckas Tkanb. [IpaBuia npuroToBieHUs MUKpoOIIpenapaTa.
2. Ilpaktuka: M3roroBieHrne U H3Yy4eHHME MUKpompenapara «MexaHnyeckass TKaHb B BETKE
Oy3UHBIY.
3.2. Oébpazosamenvnaa mkanv. H3zyuenue 20moeozo muxponpenapama «Anekc nobeza
7100euy.
1. Teopusi: O6pazoBaTenbHas TKaHb. [IpaBuiia MpUTrOTOBICHUS MUKpPOIIpENaparTa JUI0CH.
2. Ilpaktuka: 3rotoeneHune u u3y4eHnue MUKpornpemnapara «Armnekc nodera 37101emn».

4. XuMHYeCKHH IKcIepuMeHT B Ouosiorun. Unentudukanms BemecTs
4.1. Jlokazamenvscmeo cooepicanus 6 npOOYKmax NUMAHUA OP2AHUYECKUX Geujecme.
Kauecmeennvle peakyuu na 6eaxku u 2nwKosy.
1. Teopusi: Buapl opranmyeckux BemecTB. benmku, riroko3a u criocoObl UX 00HAPYKEHHS.
2. Ilpaktuka: IlocTaHOBKa SKCIEpUMEHTOB II0 BBIIEICHUIO OPraHUYECKUX BELIECTB U3
IPOJYKTOB IUTaHUS U Kau€CTBEHHBIE PEAKIIMN HA HUX.
4.2. Obnapyscenue eumamunos. Kauecmeennan peakyus Ha ACKOpOUHOBYI0 KUC/IOMY.
1. Teopus: AcCKOpOMHOBasi KHCJIOTa KaKk OPTraHUYECKOE BEIIECTBO, HEOOXOIUMOE Halemy
OpraHu3My.
2.Ilpaktuka: Onpenenenue BuraMmuaa C B IPOIyKTaxX MUTaHUS.
S. IIpe3eHTanusi 0TYETOB IO NPOECKTHO-IKCNIEPUMEHTAIbHOM 1esITeIbHOCTH.

1. Teopus: 3HaAKOMCTBO C MpaBUJIAMHU TPE3EHTAIMM OTYETOB C HCIIOJIB30BAHUEM MOJIEIbHBIX
OpraHU3MOB.
[Ipaktuka: [IpeacraBnenue u 3ammTa OTYETOB.

1.4. Ilnannpyembie pe3yabTaThl 00y4eHHSA

YueOHble qelicTBUSA Yuamuecs 3HaIOT, Yyamuecs ymerr
NOHMMAKT
PerynaruBHebie 1. mpaBwiia paOoThl HaJ MUHU- | 1. pacrpenensiTh CBOE BpeMs
IIPOEKTOM 2. TOJ pyKOBOJCTBOM Il€Jarora
2. 3Tansl NOATOTOBKU U IIJIJAHUPOBATh U MOITAITHO
3alIUThl COOCTBEHHBIX MUHH- BBINOJIHATH pabOTy B paMKax
IIPOEKTOB HA HAYYHO- MUHHU-TIPOEKTOB

MPAKTUYECKUX MEPOIIPUATUAX | 3. TPamMOTHO (PMKCUPOBATh U
00pabaTbIBaTh MOTYYECHHbIE
JTAaHHbIE U BECTU HAYYHYIO

JUCKYCCHIO
ITo3HnaBaTenbHbIE 1. yryOonéHHble  3HaHUSA | 1. CTPYKTYpHUPOBATh MPOEKTHYIO
1o OMOJIOTrHYECKUM paboTy, IpaBUIBLHO 0GOPMIIATH
JUCLUILIMHAM (OoranuKa, Y IIPE3EHTOBATh CBOU TPYABI.
MUKpPOOUOJIOTUS U OMOXUMHSI) | 2. CHOCOOHBI TOTOBHUTH
2. 3HaHUE MUKpOIIpenapaThl U MIPOBOAUTH
OMOJIOTHYECKUX u HECJIOKHBIE SKCIIEPUMEHTHI




SKOJOTUYECKUX TIOHATUM | COTIACHO MPEICTABIEHHON
TEPMHUHOB WHCTPYKIIMU U aHAJIM3UPOBATH
MOJyYCHHBIE TAHHBIE
JInuaOCTHBIC 1. cmocoObl MPUMEHSTH 0CO3HAaBaTh coOCTBEHHBIE
MOJy4YCHHBIE 3HAHUSA U WHIUBUyaJIbHBIE 0COOEHHOCTH
YMEHHS Ha ITPAKTUKE JIMYHOCTH W HWX BIMIHHE Ha
2. 0COOEHHOCTH CBOCH Cephl | MEKIMYHOCTHBIE  OTHOIICHHS W
HWHTEPECOB U HEKOTOPHIE YCIICIIHOCTh B PAa3JIMYHbIX BHJAX
JIMYHOCTHBIE OCOOEHHOCTH | AEATEILHOCTH
KommyHukaTuBHBIE MpaBWIa U IpUEeMbI pabOTBI B | yMEHHE CBOOOJHO U3JIaraTb CBOU
MHUHUTPYIIax, MOTUBUPOBATh | MBICIU U JIOBOJIbI B TUCKYCCHU;
ceOs 1 ToBapUIIeH Ha pabotath B MUHUTpYIIAX |
BBINOJHEHUE TBOPYECKHUX pacnpenensiTh poiu.
3aJaHui
PA3JEJI 2

KOMILITEKC OPTAHU3AIIAOHHO-IEJATOIT MUECKHUX YCJOBHUM
2.1 KasennapHblii yueOHbIii rpaguk
Kanennapupiii  yueOHBIH rpaduk K JOHNOJHMUTENBbHOM oOliepa3BUBaloIlell MIporpaMmme
npeJcTaBieH B /Ipunoocenuu 2.
Pabouas mporpamma cocTaBieHa B COOTBETCTBUH C I'OJIOBBIM KaJICHIAPHBIM Y4€OHBIM I'paKoM
Ha TeKYyIIUI y4eOHbIH rox.
2.2 YcioBus peaju3aniy NPpOorpaMmbl
[IporpamMmMa MOXET OBITH peanu30BaHa B YUPEKACHUSX JIOMOJHUTEIBLHOTO 0Opa3oBaHUS U B
HIKOJIE.

B ciygae ecnu B mepuoj 00ydeHus 1Mo nporpaMmmMe o0ydaromiemMycst ucnosnsercs 17 ner,

OH MMEET MPaBO Ha YCKOPEHHOE 00y4YeHHE 110 UHIMBUYaIbHOMY IJIaHy.
Kanposoe o6ecnieuenue

Ileparor, umeromuili KBaJTU(pHUKAIMIO €CTECTBEHHOHAYYHOM HampaBiIeHHOCTH (OHOIIOT,

9KOJIOT), 00ECTIEUNBAIOIINHN peaTU3alUI0 IPOrPaMMBI.
Kpurepun or6éopa nenaroros st peaju3alnu NpOrpamMMbl:
e npodeccHOHANbHO — TMeJarorudyeckas KOMIIETEHTHOCTb: HaJMYue TEOPEeTHYEeCKO u
MPaKTUYECKOU MOATOTOBKHU (B COOTBETCTBUU C IPODUIIEM AEATEIHLHOCTH);
® YPOBHS NPOPECCHOHANBHO — N€JarornuecKoil HHPOPMHUPOBAHHOCTH;
® yYMEHHUS TBOPYECKU NPUMEHATh UMEIOLIUECS 3HAHUS Ha TPAKTHKE;
® AHAJIM3UPOBATh U Pa3BUBATH CBOH OIIBIT C YYETOM COBPEMEHHBIX YCIIOBHI;
® 3HAaHWE OCHOBHBIX 3aKOHOJATEJIBHBIX W HOPMAaTUBHBIX JIOKYMEHTOB II0 BOIIPOCAaM
00pa30BaHMs U 3alIUTHI [IPaB 00yYAOIINXCS;
e o0nagaHue TyXOBHO - HPAaBCTBEHHBIMU KaueCTBaMHU, 3pyIUIIUEl, SMIIaTuell, KpeaTUBHOCTBIO,
CHOCOOHOCTBIO MPUHUMATH PEIIEHUE U HECTH 32 HUX OTBETCTBEHHOCTH;
® yMEHHE CO03/1aBaTh OOCTAaHOBKY ICHXOJOIMYECKOro KoM(popTa, 6€30MaCHOCTU U PaCKpPBITUS
JIMYHOCTH y4dallerocs.

MarepuanbHO-TeXHHYECKOe o0ecreyeHue

Jlyis mpoBenieHns TEOPETUUYECKUX 3aHATHI HEOOXOAMMBI: MOMelleHue, Mebeb, HayqHO-
NOMYJISIPHAs M METOANYECKAs JTUTEpATypa.

Jlig mpakTH4ecKuX 3aHATUN morpeOyercs: Oymara mucuas Oenasi, TeTpaau, IMpPOCThIE
KapaHJally, JIyIbl, MUKPOCKOI, IUIAHIIETHI, (oToanmapar, (GpUIbTphl, XUMHYECKas MOCYIIbI,
Oesble XanaThl U PE3NHOBBIC IEPUYATKHU.

Jlnst HaOMroieHUH M MpaKTUYeCKUX padoT: KapaHIalliu, TeTPaH, IUIAHIIETHI.

MarepuasibHoe o0ecnieyeHHue MporpaMMmbl




ITomemenue.
Mebernb.
Hayunas u HayuHO-nONyIsipHAst JIMTEpaTypa.
WNHCTpyMEHT i1 IPUTOTOBJICHUS ITPENapaToB.
Ha6op nabGopaTopHO# OCY/IBI.
XHWMHYECKUE PEAKTUBBI.
CeMeHa MOJIENbHBIX pACTEHUH (Kpecc-cajar, MIIEHHIIA, TOPUnLa, TOPOX TOCEBHOM)
MarepuanbHO-TEXHHUECKOE 00ecTieyeHne
Kommnsrorep ¢ MyapTUMEIUNHBIM IIPOEKTOPOM
. Hudposoii poroammapar ¢ MAKPOOOHEKTUBOM
. bunokynsp ¢ uudpooii kamepoit
. Mukpockon ¢ nudpoBoii kamepou
. IIpenmeTHbIE M TOKPOBHBIE CTEKJIA
. Wrnel npenapoBanbHbie
. IIpoGupku
. IluHueTsl aHaTOMUUYECKHE
. Hamkwu Iletpu
. Cnupt 3TrnoBbIN 96%
. brokcel nnactukoBsie 0,5 1 KIOBETHI
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HNudopmanuonnoe odecrnevyeHue

I. MaptbsiHoBa P. YauBuTEnbHBIE ONBITBI C PacTEHUSIMHU. [DIEKTPOHHBIA pecypc]. Pexum
noctyma https://pandia.ru/text/80/187/56590.php?ysclid=ldbgs8auik86994862, cBoOOAHBIIM

2. PemernukoBa H.M., MaiiopoB C.P., KpsiioB A.B. Uepnas kaura Kamysxckoit o0nactu.
CocyaucTtsie pacTeHus. [ IeKTpOHHBIN pecypc]|. Pexum gocryna
https://www.rulit.me/data/programs/resources/pdf/Reshetnikova_Chernaya-kniga-Kaluzhskoy-
oblasti RuLit Me 613258.pdf

3. HakonuTensHble KYIbTYPHl U MPUHIUI JIEKTUBHOCTH [ DNIeKTPOHHEIHN pecypc]. Pexum
noctytma https://studopedia.org/14-94916.html?ysclid=lewiygaqbs445917061, cBoO0AHBIH

4. CeMb OMONOTUYECKUX JKCIIEPUMEHTOB IJISl A€Ted U MOAPOCTKOB (JIETKO): [DIEKTPOHHBIH
pecype]. Pexxum nmoctyma https://rul.warbletoncouncil.org/experimentos-biologia-secundaria-
14136#menu-24 , cBOOOIHBIH

5. Ilo3HaBaTenbHbIE OMBITHI IO OMOJOTUU: [DNeKTpoHHbIN pecypc]. Pexxum noctymna https://xn---
-ptbfbdrp4d3cf.xn--plai/poznavatel-nye-opyty-po-biologii/5S50-biologiya/poznavatel-nye-opyty-
po-biologii?ysclid=lewikelwg825319395 , cBOOOIHBIH

2.3 ®opmbl aTTecTAIIUM (KOHTPOJIS)
JlanHass mporpamMma TMpEAnoyiaraeT OLEeHKY dS()QPEeKTUBHOCTH TMOCIHEe TMEePBUYHON

anpoOanuu B popMe MOHUTOPHUHTA, BKIIOYAIOIIETO 2 dTara:
1. Bxomsmuii (MEPBUYHBIN) — TECTUPOBAHUE [JII OLICHKH YPOBHS pa3BUTUA (HOPMHUPYEMBIX
KAaueCTB y y4yalluXcsi HA MOMEHT Haydajl 3aHITHI
2. UTOTOBBIM — TIPE3EHTAllMA OTYETOB [0 MHUHHU-TIPOCKTAM JUIsl KOMIUIEKCHOW OIICHKH
3¢ (HEeKTUBHOCTH TaHHOU MOTMOTHUTEIHHOM 001Iepa3BUBAIOIIEH MPOTPaMMBI.

JlanHas KpaTKOCpOYHas MporpaMMa He MpeAyCMaTPUBAET BbIIavy TIOKYMEHTa 00 00yJeHHUH.

2.4 OueHo4YHbIEe MATEPHAJIBI



Jran ITapaMeTpbl AHATHOCTUKH HUcnoab3yemble Cpokn
aTTecTa
MEeTOTUKH NpoBeAeHUus
10701 A posej
Bxonsam | HawaneHblil ypoBeHb yueOHOU ABTOpPCKHI OIPOCHUK YPOBHS Hauano
as [OJrOTOBKH TEOPETUYECKON U MPAKTUIECKOM o6yueHus
IIOJITOTOBKHU
[lemarornyeckoe HaOIrOAEHUE B xone
00y4JeHHs
Htorona _ _ _ ya
o HToroBelii ypoBeHb y4eOHOM ABTOPCKHI1 OIIPOCHUK YPOBHS 3aBepuieHue
MOJITOTOBKH TEOPETUYECKON OATOTOBKHU 00y4eHus

2.5 MeToauyeckue MaTepuasbl

VYyaiuecss npuHUMarOTCs B 00bEAMHEHNE 0 3asIBICHUIO POJIUTEINIEH.

3aHATHS IPOBOAATCS B COOTBETCTBUHU C KAJICHAAPHBIM IIJIAHOM.

Jljig aydiliero ycBO€HUs MaTepuasa 3aHsTHE JIEIUTCS Ha 2 YaCTU: TEOPETUUYECKYIO U

IIPAKTUYECKYIO.

B Tewenue Bcero mnepuojga oOyuyeHHMsS ydwalluecs JeNaloT HHIAUBUAYalbHbIE, JIHOO
IPYNIIOBBIE IPOEKTHBIE PAOOTHI, TPUOOPETAIOT IEPBUYHBIE HABBIKM HAY4YHO-HUCCIIE0BATENILCKOM
JESITEIbHOCTH.

Peanu3anus nporpamMMbl  Jocturaercst Onarozaps HCHOJIb30BAaHMUIO  CIETYIOLIUX
JTUIaKTUHIeCKUX (pOpM, METOIOB M TPUEMOB:

* IeMOHCTpanus paboThl ¢ OMOJIOTHYECKUMHU MOJIEIbHBIMU 00bEKTAMU;

* caMOCTOsITebHAs paboTa ¢ MUKPOCKOITUYECKONW TEXHUKON U OMOJIOTUYECKUMH
00BEKTaMHU;

* Ouostornyeckasi rpaguka yyammxcs;

* caMoCTOATeNbHAas paboTa ¢ ONPeNEIUTENSIMU, HAYUHBIMU CTAaThsIMU;

* caMmocTosTelIbHas paboTa 10 MOCTaHOBKE AKCIIEPUMEHTA;

* KOHCYJIbTallUY;

* paboTa ¢ KOMIIBIOTEPHBIMU ITPOrpaMMaMu

JeATeJIbHOCTD YYAIIHUXCSH HA IPAKTHKE

Buael nedrenpHOCTH ydaluxcsi MO MPOEKTHO-IKCIEPUMEHTAIBHOW JAEATEIBbHOCTH MOXHO
pa3enuTh Ha ATAIlbl:

1 sran:
— Ha YCTAaHOBOYHOM 3aHSATUHU YydYalllUecs 3HAKOMATCA C MPOrpaMMoi, oObEKTaMU MpPaKTHUKH,
IUIaHOM paboThI, METOIMKOIN MpOBeIeHUsI HEOOXOMUMBIX HAOMIO/EeHUH, (HOPMOI OTUETHOCTH.
[TpoBOAMTCS MHCTPYKTAX 1O TEXHUKE O€30MacHOCTH.

2 oram:

— OCHOBHOM 3Tall IPOBOJUTCS B COOTBETCTBUHU € IMTPOTrPaMMO.
3 sram:
- 3aBEpIIAIOIIMI 3Tall MPAKTHKU — IPE3EHTAlMs OTYETOB IO MPOEKTHO-3KCHEPUMEHTAIBHON
JeATEIbHOCTH.

Jnpakrudeckoe obecnedeHne NporpaMmsl
- METOAMYECKHE Pa3paOdOTKH 3aHATHI
- METOAMYECKas TUTepaTypa Mo JaHHOM TeMaTuKe
- aya¥- ¥ BHJICOKAPTOTEKA
- no00pKa METOUK, TPOBEACHHUS OLIEHKU Y(PPEKTUBHOCTH IPOTPAMMBI



310poBbecOeperawime TeXHOJIOTHH
VYyammiics 3aHMMaeTcs B CHEHUAIBHOM, PETYJISIPHO TPOBETPUBAEMOM, XOPOIIO
OCBEILIEHHOM IOMEILIEHUH, TJe UMEeITca padoure MecTa Uil Y4aluxcsl, CTeJJIaXKU U IIKaQbl
JUI XpaHeHHus pabouyux MaTepuasioB. B mepepbiBe MEXIy 3aHATHUSMH MPOBOAUTCS THMHACTHUKA
JUTSL TJ1a3.
st cOopa NaHHBIX MPOBOJATCS 3KCKYPCHH, KOTOPBIE TAaKXKe CHOCOOCTBYIOT BBIXOIY
bu3NYECKOI SHEPTrUU U TapMOHU3ALNY JTUYHOCTU TP OOILIEHUU C KUBOI NPUPOIOH.
Jns obecrieyeHuss 0€30MaCHOCTH JETEH Ha 3aHATUSAX W BHE y4eOHOTO YUpeKICHUS,
HEOOXOIUMO PETYIISIPHO MPOBOAUTH HHCTPYKTANKH:
— TI0 OXpaHe TpyJa;
— IO MO>KapHOH 0€30MacHOCTH;
— O mpaBWJIax MOBEJICHHS B CIIydae BO3HUKHOBEHHS YIpO3bl TEPPOPHCTUYECKUX AKTOB H
YPE3BbIYANHBIX CUTYAIUH;
— 0 Mepax IpeaoCTOPOKHOCTH Ha BOJHBIX 00BEKTaX U BOIU3U SHEPTOOOHEKTOB;
— TI0 MIpaBWJIaM JOPOXKHOTO JBUKCHHUS;
— TIO MIPOBEJIEHUIO MACCOBBIX MEPOIPUSITHIA;
— TI0 MIpaBWJIaM MOBEICHUS BO BPEMS SKCKYPCHil;
— 10 TIpaBWJIaM TIOBEICHHUS BO BpeMs PaOOTHI ¢ KOMIIBIOTEPOM M CIEIHAIHN3UPOBAHHBIM
000py/IOBaHUEM.

CnHcoK CIo/Ib3yeMoi JTUTEepaTyphl
Jlnteparypa nJist nmegarora

1. Ammuxmuna T.51. [IxonapHbIN 5K0T0THYeCKU MOHUTOPUHT [ Tekcr].- M.,2000.
2. buonorwus B Borpocax u oTBeTax: YdeOHoe mocodue [Tekcr]. / M.b. bepkuuOmT,
C.M.I'naroneBa u ap.- M., 1993.
3. bonpmakoB A.Il. buosnorus. 3anumarensabie Gaktel u TecThl [Tekct]. - CII6, - 1999.
4. boren U.I'. CoBpemennas 6uonorus [ Tekcer]. — M., 1970.
5. bunac A.B. u ap. buonornueckuii skciepuMeHT B 1koiie. - M., 1990.
6. buonornueckuit >HIMKIONeANYEcKuid cinoBaps / ['n. pen. M.C. I'mnsapos. - M., 1989.
7. borosnenckuit FO.K. u np. PykoBoacTBO K 1a00paTOpHBIM 3aHATHM 110 OUONIOTHH. - M.,
1988.
8. Kysunenona H.M. JlabopaTopHsie paOoThl 10 Kypcy o01ieit 6uonoruu. Jlunenk-2006. 26-c.
9. Jlamkuna T.H. IIpocroii cnoco0 npurotosiaeHus Mukponpenapartos // buonorus. - 2002. -
No 8.
10. HakomnurenbHble KyJabTYpbl M NPUHLUI 3JIEKTUBHOCTH [DIJIEKTPOHHBIN pecypc]. Pexum
noctyma https://studopedia.org/14-94916.html?ysclid=lewiygaqbs445917061, cBoGOAHBIN
11. Cemb OMONIOTUYECKUX DKCIEPUMEHTOB JJISl IETeH W MOAPOCTKOB (JI€TKO): [DIeKTpOHHBIN
pecype]. Pexxum nmoctyma https://rul.warbletoncouncil.org/experimentos-biologia-secundaria-
14136#menu-24, cBOOOIHBIN
12. I1o3HaBaTeNbHBIE OMBITHI IO OMOJIOTHHU: [DIEKTPOHHBIN pecypc]. Pexxum goctyma https:/xn-
---ptbfbdrp4d3cf.xn--plai/poznavatel-nye-opyty-po-biologii/550-biologiya/poznavatel-nye-
opyty-po-biologii?ysclid=lewikelwq825319395, cBoOO HbIH

Jluteparypa nid 1ereu
1. Hayuno-no3naBatenbsHas uteparypa «Hro? Kak? [Touemy?» - M.: 3A0 «POCMOBH-
ITPECCy, 2007. - 256 c.
2. DHukIIoneaus XuBOTHEIX. - M.: U3gatensctBo DKCMO, 2007. - 128 c.
3. bonbmoii atnac npupoas! Poccnn: niumoctTpupoBaHHasi SHIUKIONEANS Ul AeTel. - M.:
OrmonT, Poccus JIta, 2008.
4. Neiouna O. B. Hemssenannoe psimom / O. B. Iptonna H. I1. Paxmanosa B. B. Illetununa.
— M, Cdepa, 2007.
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5. Barnuep b.b./Cto Benukux gynec npuposl./ DHITUKIOTEAUH IS JTF0O03HATEIHHBIX.
Mockga 2010.

6. Koodman M.B. O3¢pa, 60:10Ta, IpyAbI U IyXU U X odutarenu (cepus «Ku3Hb B BOJIEY). -
M., 1996.

7. IlnemakoB A.A. Ot 3emin 10 HeOa. ATiac-onpeneNuTeNb 0 IPUPOAOBEACHUIO U SKOJIOTUU
JUTSL yYaluXcsl HayalabHbIX Kiaccos. - M., 2000.

8. Pomxepc K. Bee o Mukpockorne. Duiukioneaus. - M., 2001.

9. CeMb OMOIOTHYECKUX IKCIIEPUMEHTOB IS JIETeH U MOJIPOCTKOB (JIETKO): [DIeKTPOHHBIN
pecypc]. Pexum gocryna https://rul.warbletoncouncil.org/experimentos-biologia-secundaria-
14136#menu-24 , cBOOOIHBIN

10. [To3HaBaTenbHBIE OMBITHI IO OUOJIOTUH: [DNEeKTPOHHBIN pecypc]. Pexxum nocryma https://xn-
---ptbfbdrp4d3cf.xn--plai/poznavatel-nye-opyty-po-biologii/550-biologiya/poznavatel-nye-
opyty-po-biologii?ysclid=lewikelwg825319395 , cBoOOIHBIN

11. Scun B. A. OcoO€HHOCTH JTUYHOCTHOTO OTHOIIEHHUS K MPUPOJIC B MOJPOCTKOBOM U
IOHOIIIECKOM Bo3pacte. [DIeKTpoHHBIH pecypc]. Pexum mocrymnahttps://hr-
portal.ru/article/osobennosti-lichnostnogo-otnosheniya-k-prirode-v-podrostkovom-i-
yunosheskom-vozraste, cBOOOAHBII
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Ipunoowcenue 1

IIpumepsbl NpakTUYECKUX 3aJaHUI

2.1. MojaesibHBIE PACTEHHS ¥ MOCTAHOBKA MEPBBHIX IKCIEPHUMEHTOB.

1. IonroroBka o0OpynOBaHME W MaTEpUANIOB JJsl MOCTAHOBKHM SKcliepuMeHTa. boinee
MOIPOOHO 3HAKOMHUMCS ¢ KapTO(eTbHOM U CEHHON MAJIOYKaAMH M UX 3HAYCHUEM.

2. JlaGopatropnas padora Nel. IlosryyeHne HAKONUTEJbLHOM KYJbTYPbI CEHHOM
NAJ0YKH.

Llenv pabomoi: IOTYYUTh HAKOMHUTENbHBIC KYyJIbTYpbl ceHHOU (Bacillus subtilis) wu
kaprodensHoii (Bacillus subtilis var mesentericus) alo4ek.

Obopydosanue u mamepuanwl: yamiku [leTpu, koHHnYecKue KOJIObI, HOKHUIIBI, MEJI, BaTa,
¢mibTpoBanbHas Oymara, JIeKTPOIUIUTKA.

Obvexm uccnedosanusi. CEHO, KITyOHH KapTodes.

Xoo0 paoomel.

IHony4yenne kyJabTypbl ceHHOI najgouku (bacillus subtilis)

CeHO W3 pa3HOTpPaBbsi MEJIKO HApe3aloT W TOMEMalT B K00y oOvemom 500 wmui,
3aMoyiHsIsl €e Ha 4eTBepTh oO0bema, nob6apmsaor 100— 150 mu Boxabl U menotky mena. Cmech
kunatar 15—20 mMuH, noka cpena He npuoOpeTeT LBET HacTosd Kpenkoro 4as. CeHHo#l oTBap
pa3iIuBalOT B IMOATOTOBJICHHBbIE KOHMYECKHE KOJOBI cioeM 1—1,5 cMm, 3akpbIiBalOT BaTHBIMU
npoOKaMyd M TIOMENIAI0T B TepMocTaT mnpu Temmeparype 25 °C wiam BONHM3M paauatopa
HEHTPaJIbHOTO OTOIJICHHUS.

UYepes nBoe CYTOK Ha MOBEPXHOCTH Cpelbl pa3BuUBaercsi OenoBaras IuieHKa Bacillus
subtilis, kOTOpasi TpPH CTapeHUU HA TPETbU-UYETBEPTHIE CYTKH CTAHOBUTCS CEpPOBATO-
3€JICHOBATOM.

Jlpyrue MUKpOOPraHU3MBI PU ATOM BBIPACTAIOT PEIAKO U B HEOOIBIINX KOINYECTBAX.

JlaGopatopuas padora Ne2. IlosyyeHHe KyJbTYPbl KapTo(eJbHOH MNaJ04YKH
(Bacillus subtilis var mesentericus)

ITpombIThie KIIyOHU KapTo(ens, He OuMILasi, Hape3alT KpykoukaMu. [ToBepXHOCTh HX
HaTUPAOT MEJIOM JUIsl HEUTpAJIN3alUu Cpeibl U IMOMENAT B YamKku [leTpu Ha qBOMHON Cilon
¢GmIbTpOBaNIbHONM OymMaru, cMO4eHHOU BO/10M. Yallku cTaBAT B TEPMOCTAT € TeMIlepaTypon 27—
30 °C Ha Tpoe- yeTBepo cyTok. Ha moBepxHOCTH JTOMTUKOB KapTodens oOpasyercss IIOTHast
MOpILMHUCTAs IUIEHKAa KYJIbTypbl KapTogenbHOM mamouku. OKpacka IUIEHKH MOXET ObITh
pa3Hoii:  OenoBaTo-cepoil, pPO30BATOM, IKENTO-Oypod, UepHOM, — YTO 3aBUCUT OT
Pa3HOBUAHOCTEHN KyJIbTYpPBI, IOJYYUBIINX IPEUMYILECTBEHHOE Pa3BUTHE.

3az[aHHe. OTMeTHTh HHTECHCUBHOCTh Pa3BUTHA KYJIBTYP MUKPOOPIraHU3MOB, paCCMOTPETh
HX 110 MUKPOCKOIIOM U 3aprCOBATh.
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Kanenpapubiii yueOHblil rpaguk Kk nporpamme «buoJiorusi B 3kcnepuMeHTax»

CeHnTs0pH

2 pa3za B HeJIeJIo 10 2 Jaca

Ne  mecan  ymcno Bpewms ®opma  Koi-BO Tema 3ansaTus Mecro ®opMa KOHTPOJIA
n/m IPOBEJCHUS  3aHATHS  4YacoB MIPOBEICHUS
1. becena 2 Broanoe 3aHsTHE. 3HaKOMCTBO co JIOLOKO  TecrupoBanue
CHeHaIN3UPOBAaHHBIM oOopynoBanueM. «l amakTuka»
Wuctpyktax 1o Tb npu  pabGore  co
CHEeIHAIN3UPOBAaHHBIM o0opynoBaHEM u
XUMHUYECKHMHU BELLIECTBAMHU.
2. [IpakTukym 2 N3yuenue Meroaa 3J€KTUBHOM KYJIbTYpPbl JOOKO  Coop marepuana
C «["amakTuka»
3., E becena, 2 IIpakTuyeckass muxpoOumosorus. I[lomysenne ~ JFOLUKO  IlocranoBka
H IKCIIEPUME KYJIBTYpbl KapTO(PEIbHONW U CEHHOW MaJIOUKU «l"anaktukay OKCICPUMCHTA
T HT
4. o [IpakTukym 2 Boranuyecknii 3xcnepumenT. M3rorosnenne u AIOLKO  munHB-
IN A3y4YCHUE TOTOBOTO MHUKponpenapata «l'amaktuka» HCCICAOBAHUC
P «MexaHnuyeckasi TKaHb B BETKE Oy3UHBI.
5. b becena, 2 Borannyecknii skcnepument.  JIIOIIKO  IlocranoBka
IKCICPUME OOpa3oBarenbHast TKaHb. M3yuenue roroBoro «['amakrtukay OIKCICPUMEHTA,
HT MHUKpOIIpernapara «ATeKc modera J01en». MHHH-
UCCIIEJOBAHHE
6. [IpakTrkym 2 Xumunyeckuih IkcnepumeHt. JlokazarensctBo — JIFOLIKO  IlocranoBka
colepKaHus B MPOAYKTax nutanus «l amaktukay OKCIICPUMEHTA,
OpraHuYecKHX BellecTB. KauecTBEHHEBIE peakiuu MHHH-
UCCIIEJOBaHHE

Ha OEJIKU U TTIOKO3Y.




7. becena, Oo6HapyxeHue BUTaMUHOB. Kauectennas JHOLIKO Ananuz
HaOII0IeH! peaxiusi Ha aCKOPOMHOBYIO KUCIOTY. «anaktukay  Marepuana, MUHH-
A IIpaBuna  mpeseHTauMu U IPEACTABICHUS HCCIIEA0BAHUSA
(3amuTa) OTYETOB.
8. Munu- IIpe3enTanus OTYETOB o IIPOEKTHO- OTuetsl
KOH(epeHIl AKCIIEPUMEHTAIILHOM AESITEIbHOCTU
us
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