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MNOACHUTEJBHASA 3AIINCKA

JononuurensHas oOpa3oBarenbHass nporpaMma «®Dusmka B IKCHEpPUMEHTaX M 3ajadax»
pazpaborana c¢ menvio peanm3aiuu DIl «CoBpeMeHHas IIKONAa» HANMOHAIBHOTO IPOEKTA
«O06pa3oBaHue», COCTABICHO HA OCHOBE CIEAYIOLIUX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:
@®enepanbubiii 3akoH oT 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoii Denepanumn» (¢
n3meHeHusMu Ha 14 uronst 2022 rona) (penakmus, nerictByromas ¢ 1 ceHTsaops 2022 roaa);

* KoHmenuus pa3BUTHS OTMOJHUTENHLHOTO oOpa3oBanus aereid no 2030 roma, yTBepKIeHa
pacnopsbkenueM [IpaButensctBa PO ot 31.03.2022 Ne 678-p;

» Tlopsimok opraHu3ayy U OCYIIECTBICHHS 00pa30BaTEIbHON JEATEILHOCTH TIO JOMOJHUTEIBHBIM
o0mieoOpa3oBarenbHbIM MporpaMmamM. YTBepkaeH IIpukazom MuHucTepcTBa MpOCBEIIEHUS
Poccun o1 09.11.2018 1. Ne 19

* e[locranoBienue ['maBHOTO TOCYyAapCTBEHHOTO caHUTapHOTO Bpada PD ot 28 centsadps 2020 r. Ne
28 "OO6 yrBepxknaenun canutapubix npaBui CII 2.4.3648-20 "CanuTapHOSMUIEMUOIOTHYECKUE
TpeOOBaHUSI K OpraHu3alusM BOCHUTaHHUS M OOY4YEeHHs, OTAbIXa M O3[JOpPOBJICHHS JeTed u
MoJtoexku"

* Crparerusi pa3Butusi BocnuTanusi B Poccuiickoii @epepanuu Ha nepuoy 1o 2025 ropa.
Yr1BepxaeHa pacnopsbkenueM [IpaButensctBa Poccuiickoit @eneparuu ot 29 mas 2015 roma N
996-p

*  pacnopsbkernus JlenapramenTa obmiero oopasoBanusi Tomckoit oomactu: ot 14.12.2020 Ne 1026—p
«O peanuzaii MEpONPUATUS MO CO3AAHUIO U (YHKIIMOHUPOBAHHMIO B 00II€00pa30BaTEIbHBIX
opranu3anusax ToMckoil 001acTH, pacroiOKEHHBIX B CEIbCKOW MECTHOCTH M MAaJIbIX TOPOJIaXx,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHOHAYYHOM U TEXHOJOTrn4yeckoil HampapieHHocTel B 2021-2023
rogax B paMkax (denepanbHoro mnpoekra «CoBpeMEHHas IIKOJIa» HAIMOHAIBHOTO IPOEKTa
«O6pazoBanue»; or 29.01.2021 No 123-p «O BHeceHMM HU3MEHEHUH B PpaCHOPSIKECHHE
JlemapramenTa obmero oopasoBanus Tomckoit oomactu ot 14.12.2020 Ne 1026-p»;

. [Tucemo MunucrepctBa mnpocserienus Poccuiickoii @enepanun ot 01.11.2021 Ne TB-1913/02
«O  HampaBJIEHHHM  METOJUYECKUX  PEKOMEHJAalui»  (ajgee  peKOMEHAALMH);  HHBIMU
HOPMAaTUBHBIMH TpaBOBbIMH akTamMu Poccuiickoii denepanuu, Tomckol obmactd U Tomckoro
paiioHa.

AKmyanbrHocmo

[Mu¢poBast naboparopusi KapAUHAJIBHBIM O00pa30M HU3MEHSET METOJUKY M COJAepKaHHe
AKCIIEPUMEHTATILHON IEeATEeIbHOCTH U TIOMOTAeT PEIIUTh BBILIENepedrciIeHHbIe Tpobnemsbl. [Ilnpokuii
CHEKTp HU(PPOBBIX MATYUKOB TMO3BOJSIET YYAIIUMCS 3HAKOMHUTHCA C IMapaMeTrpamMu (HU3NUECKOTO
SKCIIEPUMEHTA HE TOJbKO Ha KAaYeCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHE. C MOMOIIBIO
uudpoBoit mabopaTopud  MOKHO TPOBOAWTH JJIUTEIBHBIA OKCIEPUMEHT JaXe€ B OTCYTCTBHH
sKcriepuMenTaropa. [Ipu 3ToM u3MepsieMble NaHHbIE U PE3yNbTaThl UX OOpPabOTKH OTOOpa)KaroTCs
HETIOCPEICTBEHHO Ha SKpaHe KOMIThIOTEpa.

B mpormecce ¢dopmupoBaHHS SKCIEPUMEHTANBHBIX YMEHHH MO (U3HMKE ydaluiics

YUHUTCS TPEJICTABIATh UHPOPMAIIMIO 00 UCCIIETOBAHUH B YETHIPEX BHUJIAX:

o B BepOaJbHOM: OINHUCHIBATH SKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJEIb 3KCIIEPHUMEHTA,
¢uKcupoBaTh BHUMaHHME Ha U3MEPSIEMbIX (PU3NUYECKUX BETHMUYMHAX, TEPMUHOJIOTUY;

o B TAOJMYHOM: 3aMOJIHSTH TAaOJUIBI JaHHBIX, JIEKALIUX B OCHOBE MOCTPOECHUS rpadukoB (IIpu
3TOM y YYalllMXCsl BOSHUKAET [IEPBUYHOE MPEJCTABIEHUE O MacIITadax BEITUYHH);

o B TpaUuecKoM: CTPOUTh TpadUKd MO TAOIMYHBIM [aHHBIM, YTO IO3BOJIIET MEperTH K

BBIIBUKCHHUIO TUIIOTE3 O XapaKTCPEC 3aBUCUMOCTH MCIKIY (I)I/ISI/I‘IGCKI/IMI/I BCIIMYMHaAMU (HpI/I 9TOM
YUUTEIIb MOKA3bIBACT IMPEHMYIICCTBO B BU3YyaIMW3allUU 3aBHCHUMOCTECH MCXKAY BCIWMYMHAMHU,
HarjiIsaaHOCTh 1 MHOFOMCpHOCTB);

o B aHAJUTUYECKOM (B BHJI€ MAaT€MaTHYECKUX YypaBHEHUH): MPHUBOJIUTh MaTeMaTHYECKOe
OMMCaHHE B3aUMOCBS3M (DHU3MUECKUX BEJIIMYMH, MaTeMaTHUyecKoe O0000IlIeHrEe MOTyYEeHHBIX
pe3yabTaToB.

[lepexon k KakIoMmy dTaly MpeACTaBiIeHUs WH(POpPMAIMKA 3aHUMAET JTOCTATOYHO OOJBIION
MIPOMEXYTOK BpeMeHH. be3ycioBHO, B 9 Kiaccax 3TOT mporecc HeoOX0IuM, HO B CTAapIINX Kiaccax



3TO BpeMsi MOXHO ObUIO ObI OTBECTHM Ha pelleHHue Oosee BaXHBIX 3amad. B aToM rutane mudposbie
7a00paTOPUM TIO3BOJSIOT CYIIECTBEHHO SKOHOMHTH BpeMs, KOTOpPOE MOXKHO MOTPaTHTh Ha
(opMUpOBaHUE HCCIIETOBATEIILCKUX YMEHUH YUaAIINXCsl BBIPAXKAIOUIMXCS B CICTYIOUIUX CHCTBUIX:
® OmpeeneHue MpoOIeMBbl;
® TI0CTaHOBKA MCCJIEOBATEIbCKOM 3a1auH;
TUTAHUPOBAHKE PELICHUS 3a]1a4H;
MIOCTPOEHUE MOJIETIEN;
BBIJIBIDKCHUE THIIOTE3;
IKCIIEpUMEHTANIbHAS TIPOBEPKA TUTIOTES;
aHaJN3 JaHHBIX SKCIIEPUMEHTOB M HAOIIOJCHUN;
e (opMynupoBaHHE BHIBOIOB.

[locnepnme  rompl y  ydamuxcss — HaOMIofaeTcs  HM3Kas ~ MOTHBALUUS — HM3YYCHHS
€CTeCTBEHHOHAYYHBIX JWUCIUIUIMH W, KaK CIEACTBUE, MajJeHue KadecTBa oOpaszoBanus. Lludposoe
yuyeOHOEe 00OpyZOBaHHME TMO3BOJIICT YYalIUMCS O3HAKOMUTBCI C COBPEMEHHBIMH METOIAMHU
UCCIICIOBAHMsI, TPUMEHSIEMbIMA B HayKe, a YYUTEN0 — NPUMEHSATh Ha MPAKTUKE COBPEMEHHBIC
nenaroruueckue TexHoioruu. [losTomy rnmaBHO# cocraBisitomneli komrutekta «Touka pocta»
ABISIIOTCS U (POBBIE Ta00OpaTOPUU.

Heap kypca: oOecredynTh B paMKax JIOMOJHHUTEIBHOTO OOpa30BaHMS JOIOJHUTEIBHYIO
MOJIICPXKKY BBITYCKHMKOB OCHOBHOM IIKOJBI Tt caaun OI'D mo ¢usuke ¢ ucnoiabp3oBaHue MH(POBOro
obopynoBanust Touku pocTay.

3apaum kypca:
cucTeMaTu3anus U 0000IeHHe TEOPETUIECKUX 3HAHUH 110 OCHOBHBIM TEMaM Kypca;
(dbopMupoBaHNE YMEHUI pelIaTh 3a1aud pa3HOi CTENIEHH CIIOKHOCTH.

YCBOGHHUE CTAHAAPTHBIX AITOPUTMOB PeIIeHHs (PU3NIECKUX 33/1a4 B TUITUYHBIX
CUTYalMsIX ¥ B U3MEHEHHBIX MM HOBBIX.
(dbopMupoBaHUE y IIKOJIHHUKOB YMEHHI U HaBBIKOB IUTAHUPOBATH SKCIIEPHMEHT,
OTOMpPATH MPHOOPHI, COOMPATH YCTAHOBKH JIJIsI BBIIOJHEHUS SKCIIEPUMEHTA;
MOBBILICHUE HHTEPECA K U3YUCHHIO (DU3UKH

IIpeanosnaraemple pe3yJabTaThl: TaK Kak dk3aMeH 1o ¢usuke B popmare OI'D npoBepseT ymeHue
BBIITYCKHUKOB penIath (U3MYECKHe 3a7add, TO OCHOBHBIMH pE3yJIbTaTaMd OCBOCHHS YYaIIUMHCS
CoZiep KaHusl TAaHHOTO Kypca sBJsieTcs: (popMHUpOBaHME YMEHHWI peliath 3a/aud pa3indHOro TUHa U
YPOBHS CJIOXHOCTH U3 OCHOBHBIX Pa3/IeIoB MIKOJIBHOTO Kypca, a Tak >Ke OBJIaJeHHe OCHOBAaMM 3HAHUN
0 METOaX Hay4YHOTO MO3HAHUS M YCIICUTHAS C/1aya dK3aMeHa.

Cpoku peanusanuu nporpammsl — lrog. Pexum pabotel, B Henemto 2 3aHsatus. Yacopas
Harpyska 68 Jaca B ro.

®opma 00y4eHHs — OUHAs.

MecTo 3aHATHIH B y4eOHOM IJIaHe.

B cootBercTBuM ¢ yuebHsM mianoM MBOY «Oxkta6pbckas COLL» Tomckoro paitona paboyast
IporpaMMa IO PEUIeHHIO 3a/ad OT MPOCTOr0 K CIOXHOMY COCTaBJIEHA MCXOJd U3 TpeOOBaHUU K
00pa3oBaTeNbHBIM nporpammam JOTIOJIHUTENBHOTO o0pa3oBaHUs €CTECTBEHHOHAY4YHOMN
HaIlpaBJICHHOCTH.

IIporpamma paccunrtana Ha aereit 15-16 ner, paccunTaH Ha OJJHOJETHUI Kypc 00yUYeHHs

JlanHasg mnporpaMMa HMeeT IIOBBILIEHHBIM YypoBeHb. Ilpeamonaraer HCHOIB30BaHUE U
peaiMzanMio  Takux (GopM  OpraHu3aluu ~ MaTepuana, KOTOpble  JOMYCKalOT  OCBOECHHE
CMELMAIN3UPOBAHHBIX 3HAHUH M S3bIKa, TAPAaHTUPOBAHHO OOECIEUMBAIOT TPAHCIALMIO OOLIed u
LIETIOCTHOW KapTHUHBI B PAMKax COJIEPKaTeIbHO-TEMAaTHYECKOI0 HAMPABIIEHUS IPOTPAMMBI.

METO/AbI OBYUYEHUA

1. Ilo3naBatenbHbIl (BOCHpPUATHE, OCMBICIEHHE U 3allOMUHAHUE Yy4alllUMHUCS HOBOTO
MaTepuaja C IpHUBJICYEHHWEM HAOJIIOACHUS TOTOBBIX TPUMEPOB, MOJAEIHPOBAHUS, H3YUEHUS
WJUTIOCTPAINi, BOCIPUATHUS, aHAJIN3a U 0000LIEHHS IEMOHCTPUPYEMBIX MaTepHAIIOB);

2. MeToa npoeKkToB (MpU YCBOGHHH M TBOPYECKOM NMPUMEHEHMM HABBHIKOB U YMEHHUH B
rporiecce pa3paboTK COOCTBEHHBIX MOJICIICH )



3. CucremaTusupyrommii (0ecena mo TemMe, COCTaBICHHE CUCTEMATH3UPYIOIIUX TaOIHII,
rpaduKoB, CXEM U T.1I.)

4. KonTposabHblii MeTon (Ipy BBIABICHUM KadyeCcTBa YCBOCHHS 3HAHWM, HAaBBIKOB U
YMEHUH U UX KOPPEKIHs B IPOLECCE BHITOJIHEHHS TPAKTUUECKUX 3aaHUN)

5. I'pynnoBasi padora (MCoOnb3yeTcs MpU COBMECTHOW COOpKe MOAENel, a Takke Mpu
pa3paboTKe MPOCKTOR)

6. ®ponTanbHbli (Oecena, Jeknus, NPoBepoYHas padora);

ILnanupyemble pe3yibTaThl

JIuunocmmnuie pesynomamot 00yueHu:

1) chopMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd U OOILECTBEHHOM NMpPaKTHKH, OCHOBAaHHOTO Ha JMAJOre KyJbTyp, a TaKXkKe Pa3In4HbIX (HopM
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

2) HpPAaBCTBEHHOE CO3HAHHKE U ITOBEJICHIE HA OCHOBE YCBOCHUS 00IIIEUEeNIOBEUYECKHUX [IEHHOCTEH;

3) chopMHpPOBaHHOCTH OCHOB CaMOpa3BUTUS M CAMOBOCIIMTaHHS B COOTBETCTBHU
C O0ILIEUeIOBEYECKUMHU  IIEHHOCTAMU M MJeallaMM IpaXKJaHCKOro OOIIecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPYECKOI M OTBETCTBEHHOM JEATEIHLHOCTH;

4) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH U B3pOCIbIMH B 00pa30BaTENIbHOMH,
OOIIECTBEHHO IOJIE3HOM, y4eOHO-NCCIIE0BATEILCKOM, TPOSKTHOMN U APYTHX BUAAX JEATEILHOCTH,

5) TOTOBHOCTH U CHOCOOHOCTH K O0pa3oBaHMIO, B TOM YHCIE C€aMOOOpa30BaHUIO,
Ha IPOTSHKEHUU BCEH )KM3HU; CO3HATEIbHOE OTHOIIEHHUE K HEIIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCIEIIHOM MpoecCHOHaTBbHON U 00IECTBEHHON AEATENbHOCTH;

6) ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA;

7) OCO3HaHHBIH BBIOOP Oymymiei mpodeccur M BO3MOXKHOCTEH peaau3anuu COOCTBEHHBIX
KM3HEHHBIX IUIAHOB, a TaK)K€ OTHOLICHHE K MPO(PEeCcCCHOHATIbHON AEATENbHOCTH KaK K BO3MOKHOCTH
YUYaCTHs B PEICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIICHAITMOHAIBHBIX TPOOIEM.

Memanpeomemmnuie pezynvmamut 00yuenun:

1) yMeHHE CaMOCTOSITEILHO ONPENeNATh LENU JACATCIbHOCTH U COCTaBJISATh  IUIAHBI
NeSTeIbHOCTH; CaMOCTOSATENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH AEATEIbHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI I JOCTUKEHUS IIOCTABICHHBIX LIE€JIEH U peain3ally MJIaHOB
NesITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErMU B PA3IMYHBIX CUTYaLUsX;

2) yMEHUE TIPOJYKTHUBHO OOIIAThCS © B3aMMOJICHCTBOBaTH B MPOIECCE COBMECTHOM
NesTeIbHOCTH, YYUTHIBATh IMO3UIMM JIPYTHX YYAaCTHHUKOB JESATENbHOCTH, 3((eKTHBHO pa3periath
KOH(JIMKTHI;

3) BrajeHNe HABBIKAMH  [O3HABATEIBbHOW, Y4eOHO-HCCIEIOBATEIBCKOH W TMPOSKTHON
NeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus Mpo0sieM; COCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PELICHHsI TPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHbIX METO/I0B MO3HAHMS,

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOW HWH(OPMAIMOHHO-TTO3HABATEIBHOMN
NeSTeNbHOCTH, BKIIOYAas YMEHHME OPHMEHTHpPOBATbCS B PA3IMUHBIX HMCTOYHUKAX MHMOpMAaIuH,
KPUTHYECKH OILIGHMBAThb M HUHTEPIPETHPOBaTb HWHGPOPMAIUIO, TMOJIY4aeMyl W3 pa3IMyYHbIX
HCTOYHUKOB;

5) yMeHUE HCMOJIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
(manee — WKT) B pemeHMM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OpIaHU3allMOHHBIX 3aJad C
COONIOICHUEM TEXHUKM O€30MacHOCTH, TMPABOBBIX M ATHUUYECKUX HOPM, HOPM HH(GOPMALMOHHON
0C30IMacHOCTH;

6) Bra/ieHUe HABBIKAMH MMO3HABATEILHON Pe(IICKCHN KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBUIN
U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTaTOB M OCHOBAHWM, TPAHUI[ CBOETO 3HAHUS W HE3HAHMS,
HOBBIX O3HABATEIbHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

Ilpeomemmnovie pe3ynvmampl OCBOCHUS TPOIpPaMMbl OPHEHTHUPOBAHBI Ha oOecredeHue
MPEUMYIIECTBEHHO 0011e00pa3oBaTebHOM W OOIIEKYIbTYPHOH MOATOTOBKH. OHU  JTOJIKHBI
obecrieynBaTh BO3MOXHOCTh JAJIbHEHINEro YCIEUIHOro NpO(EecCHOHATBHOTO OOY4YEHHUS WU
poeCCHOHAIBHON JeSTEHHOCTH.



TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKHU OBYUYAIOIIIUXCSA

B pe3ynbraTe u3yueHus Kypca o0ydaronuecs noiay4dar BO3MOKHOCTb:
MMOBTOPUTH M CUCTEMATH3UPOBATH PaHEe U3YUCHHBIN MaTepuall IKOJIBHOTO Kypca (GU3HKH;
OCBOMTH OCHOBHBIE ITPUEMBI PEIICHUS 33/1a4;
OBJIaJICTh HABBIKAMHU MTOCTPOCHHUS U aHAJIM3A MPEAINOIAraeMoro pelieHus MoCcTapIeHHON 3a/1auH;
MMO3HAKOMUTHCS U UCIIOJIb30BATh HA MPAKTUKE HECTAaHAAPTHBIE METO/IbI PEIICHUS 3a/1aY;
MOBBICUTH YPOBEHb CBOEH (hM3MUECKOHN KYJIbTYphl, TBOPYECKOTO PAa3BUTHSI, T03HABATEIHHON
aKTUBHOCTH;
[I03HAKOMUTBCS C BOSMOKHOCTSIMU MCIOJIb30BaHUS 3JIEKTPOHHBIX CPEICTB O0yUEHUS], B TOM
YHCIIe HHTEPHET - PECYPCOB, B XO/I€ MOATOTOBKH K UTOTOBOM arTectaiuu B hopme OI'D.



Copaepxxanue Kypca:

1. Bsenenmue (1 yac) Beognoe 3ansTue

2. Tenuosble siBjeHusi (3uaca) ArperaTHeie COCTOSIHUS BemecTBa. [Iporiecc ruiaBneHusl.

Kamopumetpusi. YpaBHeHue TerioBoro O6amanca TermmooOMeH Mmpu CMENIMBaHUK XOJIOIHON U
ropsiueid Boabl. Kanopumerpus. TennooOMeH pu cMEUIMBAaHUU BOJIbI CO JIbJOM.

3. DeKTpUYeCcKUe ABJIEHUS

OnpeneneHue 2JIEKTPUYECKOTO 3apsja, ONpPEIEICHHE CHJIbl B3aWMOJEHCTBUA  3apsja.
DnekTpu3aiys Tel JIFOBIM 3apsoM 10 3HaKy. [1oCTOSHHBINA AIEKTpUYECKU TOK. 3akoH Oma ist
yuactka nenu. Cuiia Toka, HanpsbkeHue, conporupieHue. Pabora u MomHocTs Toka. 3akoH Jxoyiis-
Jlenna. Kocsennnie uzmepenus pabotel Toka. M3mepenus MomuocT npudopa. KonuuecTBo Temnorsl,
BBIJICJICHHOE MTPOBOHUKOM ¢ TokoM. Onpenenenue KII/I narpesarensi.

4. DuexkTpoMarHutHble siBjeHusi (7 4acoB). 300paxkeHne MarHUTHBIX Tosiedd. Cuita
Awmriepa. DJEKTpOMarHuThl, 3JeKTPOMarHuTHas HHAYKIUA. [lepeMeHHbIH TOK.

HetictBue cuibl anekTpoMarnuta. OnpeneseHue BIMSHUS MarHUTHOTO TMOJISE MTPOBOJHMKA HA
MarHUTHYIO CTpEJKYy KomIaca. YCTPOMCTBO MNPHUHLMII JCHCTBUS  MPUOOPOB: 3JIEKTPOMArHUTaA,
TEIUIOBOW CHUTHAU3aIMH, MPUOOpa KOHTPOJS HMPOTEYKH BOJBI, CXEMBI 3JIEKTPONPHOOPOB (paaHo).
Y coBepiIeHCTBOBaHUS TPUOOPOB CIIOCOOOM (pOKATBHBIX 0OBEKTOB.

5.0ntu4yeckue siBiaeHus (7 yacoB) CKOpoCTh paBHOMEPHOIO JBHKEHUS. OTHOCUTENBHOCTD
neuxkenus.Ilepemenienne mpu paBHOMEPHOM JABWKEHMH. ['paduku 3aBUCHMOCTH CKOpPOCTH U
nepemenieHus: or BpeMenn KoopauHaTHBIA METOH OmUcaHusl ABUXKEHUA. J[BI)KEHHE C YCKOPEHHEM.
CBobogHoe manenue Ten. I'paduk CKOpOCTH U MepeMelieHuss OT BPEeMEHH IpU PaBHOYCKOPEHHOM
JBIKEHUH.

6. 3akonbl kuHeMaTHKH (5 yacoB) CKOPOCTh PaBHOMEPHOrO JBHKEHUS. OTHOCUTENBHOCTD
nerokeHus. [lepemenieHne TpH PaBHOMEPHOM JIBIDKEHUHM. [ paduKku 3aBHCHUMOCTH CKOPOCTH U
nepeMenieHus: oT BpeMeHu KoopAuHaTHBIM METOJ OnmucaHUs IBIKEHUS. [[BUKEHHE C YCKOPEHHEM.
CBobomnoe manenue Ten. ['paduk CKOpOCTH M MEpeMeIIeHUs] OT BPEMEHH IPH PaBHOYCKOPECHHOM
JIBUKCHHH.

7. 3akonbl auHamuku (10 yacoB) BriBoja 3akoHa BCEeMHUpPHOro TATOTeHUSs. JlaBieHue, cuia
HOpMaJbHOTO JaBieHUs. Ponb KonnuecTBEHHBIX HaOmroAeHuid. M3MepeHus (QU3NYecKUX BEITHYHMH.
Cuna — xapakrepuctuka B3aumoaeictBusi. Cuma Tsokectu. Bec tena PaBHoBecue Ten. TaOmuuHbIin
croco0 omnucaHusi pe3ynbTaToB ombiTa. OmnpeseneHne Macchl Tela ¢ MoMolplo auHaMmomerpa. Cuiia
ynpyroctd. Hatspkenus wHutu. Cuna peakuuu omnopsl. JuHamomerp. Pesynprupyromas cuia.
Onpenenenue mnorpemHoctd usMmepenuil. Cuna Tpenus. Llentp Tsbkectu. JlaBnenwe, cuna
HOPMaJIbHOTO JJABJIECHMUS.

8. Atomuas ¢usuka (4 4yaca). PagnoaktuBHocts. Mogenu aroma. CocraB aroma. M30Tomsl.
Hedekt macc. 3akOH paJiIMOAKTUBHOTO paciaja.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
«®Pu3uKa B IKCIICPUMCECHTAX U 3a1a9ax»

2]
Ne n/m Hdara Tema ypoka DJIeMeHT cofiep:KaHus IInanupyemMsble pe3yJbTaThl H3yYeHUS =
Tun NpoBe/ieHus! TeMbl %
ypoka ypoka =
IVIaH daxr HNmers npeacrasienue, =
3HaThb, YMeTh IPUMEHSITh Ha MPAKTHKe a
1. Beenenue (1 yac)
1/1 BBoaHoe 3ansaTue OmnpexneneHre TEMBI U THIIA 33/1a4 B KUMaX IO
OI'D. Pemenue 3afau 1o pa3iuyHbIM paszeinam
¢du3uKu.
2. TensioBble siBjienns (3uaca)
2/1 ArperaTHbIe COCTOSIHUSA JlaGopaTopHsIii onbIT «ONpeeieHne Macchl ArperaTHble COCTOSTHUS BelllecTBa. 3HATh
Beectsa. [Ipouecc BOJIbI B CHETE» (bopMyiy onpeneneHus KOIu4ecTBa
TIJIABJICHU . TCIJIOTHI IPHU HAaIrp€BaHWU TEJ1d, KOJIUYECTBO
TEIJIOTHl HEOOXOMMOE ISl TIABJICHHSI.
212 Kanopumerpust. YpaBuenue | Pemenue 3agad Ha TeMy «CMennBaHue 3HaTh (OpMyYITy ONpesieNieHHs KOJIMYeCTBa
TEIIOBOTO OanaHca XOJIOJTHOH W ropstueid BOJbI, OCTPOCHHE TETUIOTHI TP HATPEBAHUH TeJa, KOJIMYECTBO
Temnoobmen npu rpauKOB». TETIOTH HEOOXOJMMOE IS TUIABJICHHS.
CMEIIMBAaHUN XOJIOJTHON U
ropsiaeil BOAbIL.
3/3 Kanopumerpus. Pemmenue 3aau Ha Temy «CMemMBaHue BOAbI cO | 3HaTh GOPMyYITy ONpeIeNeHNs] KOINIECTBa
Temnoobmen npu JIbJIOM, TTOCTPOEHHE TPAPYUKOBY. TETUIOTHI TP HArPEBAHUH TeJla, KOJIIMYECTBO
CMELIMBaHUU BOJABI CO TETIOTH HEOOXOJMMOE /ISl TUIABJICHHSI.
JIbJIOM.
3. DaexTpuyeckue siBjieHusi (7 4acoB)
3/1 Omnpenenenue JlaGopaTopHBIi ONBIT: «DJAEKTPHU3ALHS TEI 3HaTh, KaK B3aMMOACHCTBYIOT 3apsasl. [Ipu
QJICKTPHUYCCKOTO 3apsja, Ppa3HbIMU 3apsiiaMy B 3aBUCUMOCTHU OT YCJIOBHUSA QJICKTPpU3ALWU TEJI TOJABUKHBIM ABJIACTCA
OIIpeJIeTICHUE CHUITbI 3aaun. B3anMoeiicTBIE HadIeKTPU30BaHHBIX TOJIBKO 3JIEKTPOH.
B3aUMOICHCTBUS 3apsia. TEI
DnekTpuzays Tei JH00bIM
3apsiJIOM I10 3HaKy.
3/2 [MocTostHHBIN PereHne KOMOMHUPOBAHHBIX 337124 110 TEMaM 3HaTh 3aKk0H OMa, (hOpMYJIBI OTIpEaEIeHHS
IIEKTPUYECKHUH TOK. 3aKOH «Cnia Toka. 3aKOH OMa JUIsl Y4acTKa IIeTH. CHJIBI, TOKa, 3apsi/a, HAIPSDKEHHUS,
Owma ju1s yJacTKa Lenu. ComnpoTHBIEHHUEY. CONPOTHUBJICHHSI.
3/3 Cuna Toka, HanpsDKEHUe, Jlaboparopusiit oneiT «Onpenenenne 3Hath 3akoH OMa, crioco0 MOAKITIOYCHUS




COIMPOTUBJICHUEC.

COIPOTHUBJICHHS PE3UCTOPA, 10KA3aTEIHCTBO
HEM3MEHHOCTH COIIPOTUBIICHUS TP PA3TIHMYHbBIX
3HAYCHUSX CHJIBI TOKA U HANPsHKCHUU Ha
pesucrope’.

amIiepMeTpa u BoJIbTMETpa. Y METh
MOJIB30BATHCS IPUOOPOM, OTIPEIEIATD LIEHY
JlerleHus mpudopa.

3/4 Pabora 1 MOIIIHOCTE TOKa. Pemenne 3amau o reme: Pabora 1 MOIHOCTE 3HaTh paboTy ¥ MOITHOCTH TOKA, 3aKOH
3axon J[xoynsa-Jlenmna Toka. 3akoH [[xoyns-Jlenna Jxoyms-Jlenna
Kocsennsie namepeHus JlabopaTopHsrii onbIT «M3MepeHne paboTHI 3nats 3ak0oH OMa, hopMyITy OnpeaeTeHAs

3/5 paboTHI TOKA. TOKa. paboTHI TOKa, CIOCO0 TOAKITIOYCHHUS

amIepMeTpa u BOJIbTMETpa. Y METh
MOJTb30BATECS IPUOOPOM, OTIPENEISTD LIEHY
JIeJIeHus1 mpuoopa.
3/6 W3MepeHus MOIHOCTU JlaGopaTopHslii onbIT «V3MepeHne MOIITHOCTH 3HaTh 3ak0H OMa, (hopMyITy OnpesieeHus
npudopa. ToKay. Penienue 3a1a4 Ha onpesencHue MOIIHOCTH TOKa, COCO0 MOAKITIOUEHHS
MOIITHOCTH TOKa. amIepMeTpa U BOJIbTMETpa. Y METh
MOJIb30BATHCS MPHOOPOM, ONIPENENATh LIEHY
JIeJICHUs mprbopa.

3/7 KonuuecTBo TemioTsl, JlabopaTopHsiii onbiT «OnpeaencHue konuectsa | 3Hath 3akoH Jxoyist - JleHna, hopmyny
BBIJICJICHHOE TIPOBOJJHAKOM | TEIUIOTHI BRIAEISIEMOE 3JEKTPHIECKUM TOKOM ipu | onpenenenust KI1, cmoco6 moxkmodeHns
¢ TokoM. Onpenenenve HarpeBaHuu Bojbl, Onpenenenue KI1J] aMIlepMeTpa U BOJIbTMETpA. Y METh
KIIJ] Harpesarens. HarpeBaTens». MOJTb30BATHCS IPUOOPOM, OTIPENIEISATD LIEHY

JieTIeHus1 mpubopa.
4. DjileKTpOMAarHuTHbIe siBjeHus (7 yacoB)

4/1 N306pakeHre MarHUTHBIX Pemmenne 3aau o teme: «cuia Amrepay 3HaTh 3aKOH AMIlepa
nosiei. Cuna Ammepa. YMeTh n300paxkaTb MarHUTHbIE MOJIS

4/2 OJIEeKTPOMarHuTHl, Pemenue 3amau o Teme: «IEKTPOMAarHUTHAS 3HAaTh 3JEKTPOMArHUTHI U UX NIPHUMEHEHHE.
AJIEKTPOMarHUTHast WHTYKLSD [MpakTHyeckoe NpUMeHEeHUE
WH]TYKLHSL. JIEKTPOMArHUTHON WHIIYKIIMH.

4/3 IlepemenHBIH TOK. Pemenue rpadudeckux 3amad YMeThb COCTaBIIATh TAOIUIIBI HA TApaMETPHI

MEPEMEHHOT0 TOKa.

4/4 JeiicTBue cuibl JlaGopatopHsiii onbiT «V3MepeHue neiicTBus VMeTs npecTaBlIeHUEe KaK U3MEHSIETCS
JJIEKTPOMArHuTa. CHJIBI 2JIEKTPOMArHUTa CHJIa IeHCTBHS MJICKTPOMArHHTA.

4/5 OmnpeneneHne BIUSHUSL JlaGopaTopHslii onbIT «OnpeneneHne BIUSHUSL 3HaTh NpaBuiIo OypaByHKa, yMETh
MarHUTHOTO IOJIS MarHMTHOTO IOJIsl IPOBOAHUKA HA MATHUTHYIO OTIPEIETIATh HalpaBJICHUE JIMHUH
IIPOBO/IHUKA HA MarHUTHYIO | CTPENKY KOMIaca. MarHUTHOHM MH/yKIIMY U HalpaBJICHHUE TOKa.
CTpENIKy KoMraca.

4/6 YcTpoiicTBO TpUHIAIL PaccMoTpeTs nprMeHeHHe 3JeKTPOMAarHUTHOTO Hmets npezncraBiieHne ycTpoiicTsa

JIEUCTBHSL TIPUOOPOB:
2JIEKTPOMArHuTa, TEMI0BOM
CUTHAJIM3ALUH, IpHOOpa
KOHTPOJISI POTEYKH BOJIBL,

JIeWCTBHS B MpHOOpax

SJICKTPOU3SMCEPUTECIIbHBIX HpI/I60pOBI
aMIICpMETpPa, BOJIbTMETPA.




CXEMBI IEKTPOIPUOOPOB
(pamwmo).

Af7 Y coBepIIeHCTBOBAHHS H300peTenne NpakTH4ecKOro Ml YMeTh NPUMEHSATh METO]T (POKAITBHBIX
prOOPOB CIIOCOOOM (haHTaCcTHUECKOTO PHOOPA, C HCIIOIH30BAHUEM 00BEKTOB TIPH YCOBEPIICHCTBOBAHUH
(OKAITBEHBIX 0OBEKTOB. AIIEKTPOMATrHUTHBIX CBOMCTB. prdopa.
5.0nTu4eckue sipjeHu (7 yacon)
5/1 OTpakeHne cBeTa. Pemenne 3a1a4 Ha TeMy: «3aKOHBI OTPaKECHUS YMeTh CTPOUTH XOJ JIydeii OTPaXKCHHBIX OT
HOBEPXHOCTH. VIMeTh npencraBieHue O
NPaKTUYECKOU NMPOBEPKE X0/a MaJafolInX 1
OTPaKCHHBIX JIyYeH OT HOBEPXHOCTH.
5/2 [Ipenomienue cBeta. Pemenne 3anaq Ha TeMy: «3aKOHBI YMeTh CTpOHTh TpaduyecKue 3aJaqu Xoaa
TPEIIOMIICHHS» Jy4a.
5/3 JInnssl. [Toctpoenne CocrainieHre TaOJIHIBI Ha BUbI M300paKeHU B | 3HaTh Ha BUJBI M300payKEHHUH B JINH3AX.
n300paKeHU B TMH3AX. JIUH3aX.
5/4 IMoctpoenue uzobpaxenuii B | JlaboparopHas pabora «VccienoBaHue CBOUCTB NmMeTs nipeacTaBienre, Kak U mouyemMy
JIMH3aX. N300paKEHHS W3MEHSIOTCS pa3Mepbl H300payKeHus ¢
paccTosiHueM
5/5 IMoctpoenue uzobpaxenuii B | JlaboparopHas pabora «VccienoBaHue CBOUCTB NmMeTs npeacTaBieHre, Kak u mouemMy
JIMH3aX. N300paKEHHS» M3MEHSIOTCS pa3Mepbl H300paKeHHs ¢
paccTosiHueM
5/6 OmnpezeneHne ONTHYECKON Pemenue 3amau no Teme : «OnpezneneHue 3HaTh (QOPMYJy ONTHYECKOIl CHIIBI JINH3BI,
cuJIbl JIMH3BL. Dopmyia OIITHYECKOH CHITBI JIMH3EL. POpMyIa TOHKOI (bopMyIly TOHKOW JIMH3BI
TOHKO¥1 JINH3BI JIMH3BI»
5/7 OmnpeneneHne ONTHIECKON JlabopaTopHnas pabota: «OnpeneneHue
CHJIBI JIMH3BI. OIITHYECKOH CHIIBI JIMH3BD)
6. 3aKoHbI KHHEMATHKH (5 YacoB)
6/1 CKOpoCTh PaBHOMEPHOTO Peruenue 3a1a4 Ha OTHOCUTENIBHOCTD ABH)KCHHUS. | 3HATh, KaK ONPENEITHTh CKOPOCTh
JIBHOKCHUSL. COMMKEeHUSL.
OTHOCHUTEIHHOCTD
JBUKCHUS.
6/2 [Nepemeruenue npu Pewenue 3aa4 rpaguyeckum crocooom. YMeTh pelieHue 3a/1a4 rpahuuecKkium
PaBHOMEPHOM JIBU)KEHHH. OmnpeneneHne CKOPOCTH U MEPEMEIICHHSI. cniocobom. OrpenessaTb CKOpOCTH U
I'paduku 3aBuCUMOCTH nepeMelIeHHS.
CKOPOCTH H HIEpEeMeEILeHHs
OT BpEMEHHU
6/3 KoopaunatHslit MeTos Perenue 3a1a4 1o onpeeneHnio CKOpOCTH, YMeTh penarth 3aJa4uu 10 ONpEAEICHHIO

OIIMCaHuA NBUXKCHUA.

KOOPpAUHATBI U BPDEMCHU JABUKCHUS.

CKOpPOCTHU, KOOPAUHATHI U BpEMEHU
JIBYDKEHUS. 3HATh (POPMYJIBI OTIPE/ICIICHHS
KOOPJAMHATBHI, NEPEMEILEHUs], CKOPOCTU U
BpPEMEHHU.




6/4

JIBI>KEHHE C YCKOPEHHEM.
CBoOogHOe MafieHue Tell.

Perrenue 3a1a4 Ha paBHOYCKOPEHHOE JIBH)KCHHE
u cBoOOIHOE NajeHue Tell. JIabopaTopHBIN ONBIT
«OrmpeneneHne yCKOPeHNE CBOOOIHOTO TTaICHUS

3HaTh (OPMYJIBI PABHOYCKOPEHHOTO
JIBIDKEHUS: TIEpeMeEIIeHUe, CKOPOCTb,
YCKOpeHHe. YMETh HCTI0NIB30BATh IIPU
pELICHNH 33/1a4.

6/5 ["padux ckopocTr U [MocTpoenne Tpaduka CKOPOCTH U MIepeMeIIeHNsT | YMeOTh UuTath rpaduk CKOpOCTH,
MepeMeIeHHs OT BpeMEHHU OT BPEMEHH NP PABHOYCKOPEHHOM JIBHKCHHU. OTIpEeNIeNATh 3HAUCHHE MIePEMEIIECHIS U
MPH paBHOYCKOPECHHOM OmnpezneneHne CKOPOCTH U TEPEMEICHUS CKOpOCTH.
ITBIDKCHHH.
7. 3akonbl quHaAaMuKH (104acoB)
7/1 BbIBOJ 3aKOHA BCEMUPHOTO 3aKOH BCEMUPHOTO TATOTEHUS. 3aBUCUMOCTh 3HaTh (OPMYITy CHIIBI BCEMUPHOTO
TSATOTEHUS. CHJIBI TATOTEHUS OT MACChI Tel U OT PACCTOSHUS TATOTCHUS.
MEX1y HUMHU
712 JlaBneHue, cuia OmnpezeneHre MEXaHUYECKOTO AaBICHHUS. 3HaTh (HOPMYIy MEXaHHUYECKOTO JaBJICHUS.
HOPMAJIBHOT'O JABJICHUS. JlabopaTopHslii onbIT « OnpeaencHue [ToHnMaTh, Kak 3aBUCUT JaBJIECHUE OT CHUJIbI
3aBHCHUMOCTH JIaBJICHUS OT IJIOLIA U U TUIONIA U TIOBEPXHOCTH.
TTOBEPXHOCTH JICHCTBUS CHIIBI».
7/3 IPOJIb KOJTMUECTBEHHBIX ITorpentHocTs U3MEpPEHUs], yMEHBIICHUE [ToHrMaTh, YTO MPHU U3MEPEHUSIX
HaOmoaeHuit. M3mepenus MOTPEIIHOCTU U3MEPEHUS PU KOJTUUYECTBEHHOM JIOITyCKaeTCs MOTPEIHOCTh U3MEPEHNH,
(bU3MYECKUX BEINYUH. HU3MEpEHUHU. YMETb ONPEENATh OTPEIIHOCTb.
7/4 Cuia — xapaKkTepuCcTHKa Paznuune Mex Iy CHIION TSKECTBIO U BECOM Teja. | 3HaTh ONpeeuTelbHbIe (POPMYJIbI, CHIIBI
B3auMozciicTBus. Cuia YcnoBus paBHOBECHS Tl TSDKECTH, Beca TeJa MPH JIOOBIX IBIKEHUSX,
TshxecTd. Bec Tena MOMEHTA CHJL.
PaBHOBecCuE TEII.
7/5 [TabmuuHbIN cIOc00 Opranuzanus TabIUIbI /151 BHECSHHUS TaHHBIX, YMeTh OpraHu3oBath TaOIHILy,
OTIHCaHMS Pe3yIbTaTOB JIJIEHHE MTapaMeTPOB U3MEPSIEMbIX BKJTIOYAIOIIYI0, I3MEPEHHSI U BBIYUCICHHUS.
orbiTa. OrnpesieNieHne Macchl | BBIUUCISIEMBIX. JlaDopaTOpHBIii OITBIT
Tela ¢ MOMOIIBIO «Ormpenerenue 000 Macchl Tea, C MOMOIIBI0
IMITHAMOMeETpa JTUHAMOMETPA UCTIONB3Ys YCIOBUS pAaBHOBECHUS
peIdara
7/6 Cuna ynpyroctu. Hatsoxerns | JlaGopaTopHsrii onbIT «OnipeneneHne Cruibl YMeThb onpeeNsaTh BUIBI CHIIA YIPYTOCTH,
HUTH. CHila peaknuy Omopsl. | YHIPYTOCTH, HATSHKEHUSI HUTH C IOMOIIBIO 9KCIEPUMEHTAIBHO ONPEAEIISTH CUITY
JInHaMOMETp. JIMHAMOMETPa» HaTsDKEHHs HUTH.
717 Pe3ynpTupyrommas cuia. JlabopaTopHslii onbIT «V3MeHeHNe HATsHKEHHE YMeTb 9KCIIepUMEHTAILHO OTPEeIISTh
HUTH B 3aBUCHMOCTH OT yTJIa HAKJIOHA. HaTsDKEHWE HUTH IPU Pa3HBIX yTIIax
[Tpumenenne BToporo 3axkoHa HeroToHa» HaKJIOHA.
7/8 OmnpeneneHne MOrpenHoCTr [ToHsTHE MTOTPEITHOCTH U3MEPEHHH, Nmets npezncrasiienne o crocode

M3MEpEeHuil.

TMOTPCIIHOCTH BBIUHCIICHUH. HpﬂMoyFOHBHI/IK

OINpCACIICHNS NOIPEHIHOCTH UCIIOJIB3YIO




OIIHMOOK. IPSIMOYTOJIEHUK OIIMOOK

7/9 Cuna TpeHus. JlabopatopHslii onbIT «M3mepenne YMeTh onpenensTe KodpGUIUEHT TPEHHS
K03(HULMEeHTa TPEHUY. 9KCIIEPUMEHTAIILHBIM CIIOCOOOM.

7/10 LlenTp TsxecTH. [laBnenue, JlabopaTopHslil onbIT «OnpenesieHne NeHTpa Hmets npezcraBiieHne o crocode

CHJIa HOPMAJIBHOTO JaBJICHUA. | TSDKECTH Tejla HENPAaBUIILHOW (GOpPMBI». OIpe/ieNIeHUs LIGHTPA TSHKECTH Tea.
[TonsATHE HOPMAJILHOTO JAaBJICHHS TeJla Ha
TOPU30HTAILHON IMOBEPXHOCTH M HA IUIOCKOCTH
PACIIOJIOKECHHOH MO YIIIOM K TOPH30HTY.
8. ATomHas ¢u3uka(4 yaca)

8/1 PangmoakxtiBHOCTE. Mozenn | Pemenue 3amad o teme: «CocTaB siapay 3HAaTh COCTaB sApa. YMETh ONPEIeIIATh:
aroma. Cocras HPOTOHEL, IEKTPOHBL, HEHTPOHBI, MACCOBOE
aroma. M3oromsl YHCJIO U T.JI.

8/2 HedexT macc. Pemenne cioxHbIX 3HaTh hopMyiy AeeKT Macc, SHEPTrUuH

3aJa4 Ha CBSI3U
SHEPTHIO
CBSI3M si7pa
8/3 HedexT macc. Pemenue cioxHbIX 3HaTh hopMyiy AeeKT Macc, SHEPTUH
3aJa4 Ha CBSI3M
SHEPTHIO
CBSI3H siapa

8/4 3akoH Pemrenune 3amay mo teme: «3aKoH [Ipumenenue
PaJHOaKTHBHOTO PaIMOAKTHBHOTO pacaia bopMyIsl
pacnaza. HepHoJa oiypacnana

IIpakTnyeckas 4acTb

[PemeHI/Ie oro
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MarepunanbHO TexHH4ecKasi 0a3a

1.

TAWN e

Hudposas (komnbroTepHas) Jadoparopus (LJI):

JlaTuuk TemMIiepaTypbl TEpMOIIAPHBIN

Haruuk pH npennazHadeH A u3MepeHus BOAOpoaHOro nokaszarens (pH).

JlaTynk oNTHYECKOH INIOTHOCTH (KOJIOPUMETP) — IMpEIHA3HAYEH Ul U3MEPEHUs] ONTUYECKON
IUIOTHOCTH OKPALLIEHHBIX PAaCTBOPOB

JlaT4MK 2JIEKTPONPOBOAHOCTH

Jaruuk Toka

JlaT4uk HanpsKeHus

JlaT4uK MarHUTHOTO MOJIA

JlaTduk Temueparypsl

JlaTuuk yckopeHus

Jlatunk abCOMOTHOrO 1aBICHUS

KOMIUIEKT CONyTCTBYIOLIMX JIEMEHTOB ISl SKCIIEPUMEHTOB 110 MEXaHUKE

KoMImIeKT ConyTCTBYIOMIMX 3JIEMEHTOB ISl SKCIIEPUMEHTOB 110 MOJICKYJISIPHON (PHU3HKE
KOMIUIEKT CONyTCTBYIOLIMX JIEMEHTOB ISl SKCIIEPUMEHTOB 110 3JIEKTPOJUHAMUKE
KOMILIEKT CONyTCTBYIOIIMX MIEMEHTOB JIJIs SKCIIEPUMEHTOB I10 OITHKE
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