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HHosicauTeIbHAA 3aNIMCKA

Pabouas mporpamMma 351€eKTUBHOTO MpeaMeTa « IKCIIEPUMEHT 1o ¢usuke» A 11
KJlacca COCTaBJieHa Ha OCHOBE CJEAYIOUUX HOPMAaTUBHBIX JOKYMEHTOB H
METOJUYECKUX MaTEPHUaIOB:

- @enepanbHbIi TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT OCHOBHOI'O
oOmrero obpazoBanus (mpuka3 MunHucTepcTBa odpa3zoBanus u Hayku PO Ne 1897 or
17.12.2010 r., 3apeructpupoBad B Muntocte Poccun 01.02.2011 1.);

- usmeHenus1, BHeceHHble B PI'OC OO0 (mpuka3z Munuctepctsa o0pa3oBaHus U
Hayku Poccuiickoit ®enepanuu ot 31.12.2015 r. Ne 1577);

- Ilporpamma smekTuBHOrO ydeOHOro mnpeamera mo ¢usuke B 10-11 kmacce

«OKCIepUMEHTAIIbHAS buznka»
http://ntl38.ru/upload/classic/svedeniya/ehksperimentalnaja fizika.pdf:

- Yuebnsrnii mman MOI'KOY «COIII n.Oma» Ha 2023 — 2024 y4eOHbIi 1o,
- ['opoBoii kanennapHeiii yueOHslid rpaguk padotst MOI'KOY «COII n.0Ona» Ha
2023-2024 yueOHblii TO/I.

OcHOBHBIE LIeJTH Kypca:

N3ydenue Kypca QU3MKU B cTapIlIel IKOJIE JOHKHO ONUPATHCS Ha SKCIIEPUMEHT.
OT0 00YyCIOBIEHO TEM, YTO OCHOBHBIE 3TaNbl (POPMUPOBAHUS (PU3HUECKUX TOHATHI —
HaOJIOICHUE SBJICHHSI, YCTAHOBJICHHE €r0 CBA3EH C IPYTUMH, BBEJCHUE BEIUYUH, €TI0
XapaKTEPU3YIOUMX, HE MOTYT ObITh 3((EKTUBHBIMU O€3 MpPUMEHEHUs (U3HMUYECKUX
OMbITOB. Byayun cpeacTBOM MO3HABATENbHOM MH(POpPMALMH, YYEOHBIA 3KCIEPUMEHT
OJIHOBPEMEHHO SIBJIIETCA U TJIABHBIM CPEJCTBOM HAIJISIIHOCTH MPU U3YUYEHUU (PU3UKH;
OH MO3BOJIAET HauOosiee ycrnemwHo M 3PGEeKTUBHO (OPMHUPOBATH Y IIKOJIHHUKOB
KOHKpETHbIE 00pa3bl, aJIEKBATHO OTPAXKAIOIINE B UX CO3HAHUU PEATIbHO CYLIECTBYIOIINE
¢uznyeckue SIBIEHHUS, MpPOLECCHl W 3aKOHBL, MX oObenuHstomue. IIpaBuibHO
OpPraHM30BAHHBIN IIKOJBHBIA SKCIEPUMEHT, JabopaTopHas paboTa CIyKaT TaKxke
JICHCTBEHHBIM CPEICTBOM BOCHHUTAHUS TaKUX YepT JIMYHOCTHU, KAK HACTOWYMBOCTb,
aKKypaTHOCTb B paboTe, yMEHHE HaONIolaTh U BBIACISATH B PACCMATPUBAEMBIX 7
SBJICHUSIX UX TJIaBHbIE TPU3HAKU, CAMOCTOATEIBHOCTD U Ap. Dusnueckuii 3KCepuMeHT
YCUJIMBAET IMO3HABATEIbHBIN HMHTEpEC K (DU3UKE U TEXHHUKE, Pa3BUBAET TBOPUYECKUE
CIIOCOOHOCTH ydaluxcsi. BBITYCKHUKM IIKOJBI JIOJKHBI MOHUMAaTh, B YEM CYTh
MoOJieIel TPUPOJTHBIX OOBEKTOB (MPOIIECCOB) W THUIOTE3, KakK (POPMYJIUPYIOTCS
TEOPETUYECKHE BBIBOJBI U HSKCIHEPUMEHTAIBHO MPOBEPAIOTCS MOJEIH, THUIOTE3bI,
GOpMYIUPYIOT TEOPETHYECKUE BBIBOABL. |'yMaHWTapHOE 3HAuYeHHE (PU3UKU Kak
COCTaBHOM wYacTu oOuiero oOpa3oBaHMs B TOM, YTO OHAa BOOPY’KAaeT UIKOJIbHHUKA
HAay4YHbBIM METOJOM MO3HAHUs, TMO3BOJISIOINIMM IOJy4aTh OOBEKTHBHBIE 3HAHUA OO0
OKpyXaromeMm wmupe. YToObl JaTh ywamumcs TayOOKHME U MPOYHBbIE 3HAHMS,
copMUPOBATh Yy HUX BaXKHBIE MPAKTUUYECKHE YMEHHMS U HaBBIKH, HEOOXOAUMO
OPUMEHATh pa3MYHble BHJBI YYEOHOrO 3KCIEpUMEHTa - JE€MOHCTPAIMOHHBIMH,
(b poHTaNbHBIE Ta00paTOPHBIE PAOOTHI U OMBITHI, PU3NIECKUIN TPAKTUKYM, BHEKIACCHBIE
OTIBITHI M HAOIOACHUS.



B mporpamme nenaercst akueHT Ha (DU3MYECKH NPaKTUKyM U J1aOOpaTOpHbBIE
paloThl, KaK OJMH U3 BUJIOB TBOPUYECKON CAMOCTOSITEIILHOM JIEATEIBHOCTH YUaIIUXCSl.
Kypc paccuutan Ha 34 yaca B roa (1 4ac B Hezento).

Heap kypca: dbopMupoBaHHE COBPEMEHHOTO HAYYHOI'O MHPOBO33PEHHS depes
cucteMmy (GU3NYECKOTO IKCIIEPUMEHTA.

3agaum kypca:

- IOMOYb YYalIUMCSl TIOHSITh BAXKHOCTh DKCIEPUMEHTA KaK OJIHOTO M3 METOJIOB
MO3HAHUS TPUPO/IBI,

- IO3HAKOMUTH YUYaIIUXCsl ¢ METoJaMu (PU3HUUECKOr0 SKCIIEPUMEHTA,

- o0ecreyuTh IEeJICHANPABICHHOE CaMOCTOSITENIbHOE IIO3HAHHWE YYallUMUCS
IPUPOJIHBIX SIBJICHUM U 3aKOHOMEPHOCTEM,

- TPUBUTH YYAIIUMCS NPAKTUYECKUE YMEHMSI W HaBBIKM TPHU BBITIOJHEHUU
(hU3UYECKOT0 IKCIIEPUMEHTA U JIa0OPaTOPHBIX PadoOT,

- YCWIINTH TIO3HABATENbHBIN HHTEPEC yJalTXCs K MPEAMETY,

- MO3HAKOMUTH YYalINXCsS C METOJIWKON pacueTa MOTPEHTHOCTH H3MepsSeMOon
BEJIMYUHBI.

Ha 3anstusix oOyuaromniyecs Ha TMPaKTUKE 3HAKOMATCA C TEMH BHUAaMU
JEATEIIbHOCTH, KOTOPBIE SBJISIIOTCS BEIYITUMU BO MHOTUX MHKEHEPHBIX U TEXHUYECKUX
npodeccusix, CBSI3aHHBIX C NPAKTUYECKUM TpuMeHeHueM ¢usuku. OOyuaromuecs
MPUOOPETYT HABBIKM IIAHUPOBAHUS (DU3UYECKOTO HKCIEPUMEHTA B COOTBETCTBHU C
MOCTABJICHHONW 3ajauel, Haydarcs BBIOMpATh PAIMOHAIBHBIM METOJ W3MEpPEHUIA,
BBITIOJIHATHh DKCIEPUMEHT, KaK Ha pEaJbHOM, TaK U BHUPTyaJIbHOM OO0OpYIOBAaHUH,
00pabaThIBaTh U aHATTU3UPOBATH PE3YIIBTATHI IKCIIEPUMEHTA, (HOPMYIUPOBATH BHIBOIBI
U 00001IeHMS.

Kypc HamnpaBiieH Ha popMUpOBaHUE MUPOBO33PEHUSI U BOCIIUTAHUE Y YUALTUXCS
YBEPEHHOCTH B CBOUX CHWJIaX, YMEHHUS HCIOJIb30BaTh pa3HOOOpa3Hbie MPUOOPHI U
yCTpOMCTBa OBITOBOM TEXHUKU B TMOBCEJHEBHOM JKHM3HU, CO3/1a€T HEOOXOJUMBIC
YCJIOBUS JIJIsi IPUOOPETEHUST TOMOJIHUTEIBHBIX 3HAHUM, YMEHUNH U caM00Opa30OBaHUs.
OMBIT CaMOCTOATENIBHOTO BBIMOJTHEHUSI TIPOCTHIX (PU3UUECKUX HSKCIEPUMEHTOB,
3a/IaHUI UCCIIEI0BATEIHLCKOTO U KOHCTPYKTOPCKOTO THIIA TTO3BOJIUT TPUMEHUTH 3HAHUS
B HECTaHJApPTHOM CHUTyallud, CTaTh KOMIIETEHTHBIM BO 8 MHOTHX HPAKTUYECKHUX
BOIPOCAX, OLICHUTh BEPHOCTH BBIOOPA TIPO(HECCHOHATFHOTO MY TH.

OcHOBHBIMH (OpMAMH 3aHSITHIA SBISIOTCS TMPAKTUYECKUE PabOTHI ydaruxcs B
bu3ndecKoil 1ab0opaTOPUU W BBHITIOJHEHHE DKCIIEPUMEHTAIBHBIX PaboOT B JOMAIIHUX
YCIOBUSIX.

Bce BHIBI TPaKTUYECKUX W SKCHEPUMEHTAIBHBIX 3aJaHUM pacCUMTaHbl Ha
WCITOJIb30BAaHUE TUTIOBOTO 000pYA0BaHMS KaOuHeTa (hU3HUKH.

Conep:xxanme Kypca
Tema 1. Metoabl n3mepenust GpusnyecKkux BeJauduH (4 4)
W3meputenbHble  npuOOpBl, HHCTPYMEHTBHI, Mepbl. HMHCTpyMeHTalbHBIE
HNOTPEIIHOCTH, NOrpemHocT oTcuera. Kmaccel ToyHOCTM npubOpoB. I'paHuiibl
CUCTEMAaTUYECKUX MOTPEIIHOCTEd U cocoObl ux oueHku. CiayyaiiHble MOrPEIIHOCTH



M3MEPEHUI U OLIEHKA UX TPaHUIl. DTalbl [JITAHUPOBAHUS U BBITIOJIHEHUS SKCIIEPUMEHTA.
TexHuka 0€30MaCHOCTH TMpPU NPOBEIECHUU JKcrnepuMeHTa. CrnocoObl KOHTPOJIsS
pe3ynbTaTOB M3MEPECHHM. 3amuch pPe3yabTAaTOB HM3MEpeHUH. Tabmuipl U rpaduKH.
OO6paboTka pe3ynbTatoB m3MepeHuil. OOCYyXICHHE W MPEACTABICHUS IOJYYCHHBIX
pE3yIbTaTOB.

Tema 2. J1eKTPOHHBIE pecypchl M POrpaMMBblI (24)

[Mporpamma «IludpoBas maboparopus Releon». Wutepdeiic mporpammel
«udposas nmadopatopus Releony.

Tema 3. Mexanuka (74)

1 .3aKOHBI ABUKEHUS.

- IPSIMOJIMHEITHOE PAaBHOYCKOPEHHOE ABUKEHUE

- KPUBOJIMHEHWHOE JBM)KCHHE (JIBUYKEHUE MO OKPYKHOCTH)

2. 3aKOHBI TUHAMUKH.

- 3aKkoHbI HbI0TOHA,

- IOTPENIHOCTH IPU MpOBEpKe (HU3NYECKOTO 3aKOHA.

3.Cuiibl B MEXaHHKE.

- CWJIa TPEHUS

- CWJIa YIIPYyTOCTH

4. 3aKOHBI COXpaHEHUS B MEXaHUKE.

- 3aKOH COXpaHEHUs UMITYJIbCa,

- 3aKOH COXPaHEHUS SHEPTUU.

Tema 4. MoJieKy/JISIPHO-KHHETHYECKAasA TEOPHS, TePMOAMHAMHKA (49)

- Ta30BbIE 3aKOHBI,

- YIEJbHBIE XapaKTEPUCTUKU TEIJIOBBIX MPOLECCOB (HArpeBaHue, IUIaBJICHUE,
KHUIICHUE),

- neopmartusi TBEpABIX TeIl, MOYJb YIIPYTOCTH,

- k03¢ DUITMEHTa TOBEPXHOCTHOTO HATSHKCHUS.

Tema 5. DuexkTpoanHamuka (54)

- U3MEPEHNE EMKOCTU KOH/IEHCATOPA,

- 3JICKTPUYECKHE LEMH, POBEPKA 3aKkoHa OMma 1Sl 3aMKHYTOM LIETH,

- HW3Y4YCHHE 3aKOHOB IIOCJIEIOBATEILHOTO M MapaJICIbHOTO COCIUHEHUS
PE3UCTOPOB,

- W3y4YeHUE 3aBUCHUMOCTH COMPOTHUBJICHUS META/VIOB M TMOJYIMPOBOJAHUKOB OT
TEMIEPATYPHI,

- KIII asextpruueckon nenm.

Tema 6. MarautHoe moJie, 3JieKTPOMAarHUTHAs HHAYKIUA (34)

- U3MEPEHNE MAarHUTHON MHIYKIHH 3€MIIH,

- U3MEPEHNE MAarHUTHON MHIYKIIMH MarHuTa U KaTyIIKH C TOKOM,

- OKCIIEPUMEHTAIbHOE U3YUYEHUE SABJICHUS AJIEKTPOMArHUTHOM MHTyKIIUH.

Tema 7. KosieOanusi u BoJIHbBI (44)

- U3y4YeHue KoJIeOaHM MaTeMaTH4YeCKOro MAasTHHKA, - U3y4YeHUEe KoJieOaHMt
MPY>KUHHOTO MasiTHUKA.

- U3y4YeHHUE KOoJeOaHu PU3NYECKOro MasiTHHUKA,

-u3ydeHue paboTsl TpaHchopmaropa.

Tema 8. 3aKoHbBI reoMeTPpUYECKOIl U BOJTHOBOM oNTHKH (34)



- OIIpPEZICIICHUE TTOKA3aTells IPEIOMIIEHUS CTEKIIA,

- U3y4YeHUE TOHKOM JIMH3BI,

- OIpelereHue JUIMHBI CBETOBOM BOJIHBI C IIOMOIIBIO yCTaHOBKM «Kombna
HriotoHa» u nudpakiinoHHON PEIIeTKH,

Tema 9. KBantoBas pusuka, pusnka aroma (24)

- SKCIEPUMEHTAIBHOE OlpeiesieHne nocroasHuon [lanka,

- U3y4YEHHUE TPEKA 3aPSHKEHHON YaCTHULIBI.

3. TpeOoBaHus K YPOBHIO NOATOTOBKHM YueHHMKOB 11 Ki1acca

IIpeamnosaraemsie pe3yJibTaThl:

- Pa3BUBAKOTCA  JIMYHOCTHBIE,  PETYJSITUBHbIE, = KOMMYHUKAaTHUBHbBIE U
IIO3HABATEJIbHBIE KOMIIETECHIIN;

- y o0y4aroumxcs pacuimpe Kpyro3op no Qpu3uke;

- YMEIOT OOBSICHATH (PU3HUECKUE SIBJICHUS;
- YMEIOT OOBICHATH (PU3UUECKUE PUHIIMIIBI AEHCTBUS TEXHUYECKUX YCTPOUCTB;
- YMEIOT PACKPBIBATh B KOHKPETHBIX CIydasX OTPAaHUYECHHOCTh 3HAHU, BBIICIATh

CYILIECTBEHHbBIE CTOPOHBI pACCMATPUBAEMOI0 (DU3UUECKOTO SIBICHHUS], a0CTPArupysich OT
HECYIIECTBEHHBIX CTOPOH;

- YMEIOT NMPOBECTU (PU3UUECKUI IKCIEPUMEHT Pa3HbIMH CIIOCOOAMH;

- YMEIOT pallMOHAIILHO 0QOPMIISTH X0/ ¥ PE3YJIbTaThl IKCIIEPUMEHTA;
- YMEIOT pacKphIBaTh (PU3UUECKHUI CMBICI YIPOILIAIONIUX YCIOBUH;
- YMEIOT POBECTU aHAJIU3, UCCIIEOBAHNE U OLIEHKY ITOJIyYEHHBIX PE3YJIbTATOB; -
YMEIOT MPOBOJIUTH MTPUKHUJIKHU PE3YJIbTATOB U UX YTOUHEHUS;
- YMEIOT BECTH JUaora ¢ HaapHUKOM IIPU BBITIOJHEHUU pabOTHI;

- YMEIOT UCHOJIb30BaTh B MPOLECCE MOCTAHOBKU AKCIEPUMEHTa 000pyAOBaHUS
¢busznyeckoro kabunera, TCO, KaIbKYISATOPOB, KOMIIBIOTEPOB,;

- BJIQJICIOT KOMITBIOTEPHBIMH TEXHOJIOTUSIMH, HEOOXOIUMBIMU B COBPEMEHHOM
MUDE;

- o0yyaromuecss Y4YacTBYIOT B KOHKypcaX, KOH(EpeHLUsX, OJIuMIuagax
Pa3IUYHOrO YPOBHS, B TO YUCJIE JUCTAHIMOHHBIX, U B IHTEpHET-NIpOEKTaX;

- 0OJBIIOE KOJMYECTBO BBIMYCKHUMKOB BbhIOMpaeT EI'D mo ¢usuke, ycnemmHo
BBITIOJIHAIOT 3a/laHUsl, CBSI3AHHBIE C SMIMPUUYECKUMHU 3aBUCUMOCTSIMHU, TpapuKaMH,
Tabnuamu, pororpadusiMu peaqbHbIX YCTAHOBOK U MPOXOIUT UCTIBITAHUS C BBICOKUM
OanmIoM.

B pe3yibTaTre BHEYPOUHBIX 3aHATHI N0 pu3NKe «IKCIEPUMEHT MO (PU3HUKeE»
YYCHHK HAYYUTCH:

- IPOBOJIUTH HAOJIOICHNS, TNIAHUPOBATH U BHITIOIHSATH YKCIIEPUMEHTHI, BBIJIBUTAThH
TUIIOTE3bl U CTPOUTH MOJCIM, MPUMEHSATH TMOJIydYEHHbIE 3HaHUS 10 (U3UKE IS
0OBSICHEHUS Pa3HOOOPA3HBIX (PU3UUECKUX SBICHUN M CBOMCTB BEIIECTB; MPAKTUYCCKU
HCIIOJIB30BaTh (PU3MUECKUE 3HAHMS; OLICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYUYHOM
uHpopManuu;



- Ha0JIIOIaTh IPUPOAHBIC SIBJICHUSI U BBITIOJHATD OIBITHI, JIJAOOPATOPHBIE pabOThHI
U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM H3MEPUTEIBHBIX MPHOOPOB,
HIMPOKO MPUMEHSIEMBIX B PAKTUYECKON KU3HU;

- IIOJB30BaTbCAd METOJAMM HAYYHOI'O HCCIICIOBAHUS SIBICHUW IPUPOMBL,
MIPOBOJUTH HAOIIOICHUS, TUTAHUPOBATh M BBITTOHITH SKCIIEPUMEHTHI, 00padaThIBaTh
pe3yNbTaThl U3MEPEHUH, MPECTABIATh PE3yNbTaThl U3MEPEHUN C MOMOIIBI0 TaOJHIL,
rpa¢ukoB u GopMyI1, 0OHAPYKUBATh 3aBUCUMOCTH MEXKITY (PU3MUESCKIMU BETMUYNHAMH,
OOBSCHATH TOJIYYCHHBIC pe3yJbTaThl W JIeJaTh BbBIBOJbI, OILIEHUBATh T'PAHMIIBI
IIOrPEIHOCTEN pPE3yIbTaTOB U3MEPEHUM.

KanengapHo - TeMaTu4ieckoe MJIAHMPOBAHHE

No ara Tema 3anaTus
n/m
Tema 1. MeToabl n3mepenus puznyeckux BeJH4uH (4 1)
1 W3mepurenbHble NpUOOpPbI, MHCTPYMEHTbI, Mepbl. VHCTpyMeHTalbHbIE
MOTPEIIHOCTH, OrpelHoCcTH oTcueTa. Kitaccel TouHOoCTH IPpHOOPOB
2 I'panuubl cucTeMaTHYeCKMX MOTPEHIHOCTEH M CHocOoObl MX OLIEHKH.
CayualiHbple HOTPEIIHOCTH U3MEPEHHUM U OLICHKA MX TPaHUI]
3 Oranel IUIAHUPOBAaHUS W BBIIOJHEHUS OKCIIEpUMEHTA. TexHHKa

0€30MacHOCTH IpH MpoBeAeHUU dKcrnepuMeHTa. CrnocoObl KOHTpPOJIsS
Pe3yJIbTaTOB U3MEPEHUN

4 3anuce pe3ynabTaroB u3MepeHuil. Tabmunpsl u rpadukn. OO6paboTka
pe3yabTaToB u3MepeHuil. OOCyXkJeHHe M MPeiCTaBICHUS NOIYYEHHBIX
PE3yIbTaTOB.

Tema 2. D1eKTPOHHBIE PeCYPChl H NPOrpaMmsbl (24)

5 [Mporpamma «L{udposas maboparopust Releony. MuTtepdeiic nporpamMmsi
«udposas madoparopusi Releony

6 I[porpamma «Iudposas nadoparopus Releony. OdpadboTka BuIeO

Tema 3. Mexanuka (74)

7 [IpsiMosinHEtHOE paBHOYCKOPEHHOE IBUKEHUE

8 KpuBonuneliHoe 1BUKeHHE (IBUKEHHUE MO OKPY’KHOCTH)

9 DKclepUMeHTalbHa MPOBEpPKa BTOPOro 3akoHa HbBIOTOHA, MOrpenrHoCTb
IPH TPOBEpKe (PU3MUECKOTO 3aKOHA.

10 Cuna tpenusi. MccnenoBanue 3aBHCHUMOCTH CHJIBI TPEHHUS OT KadecTBa
00pabOTKH OBEPXHOCTEM

11 Cuna ynpyroctu. Mzyuenue negopmanuu.

12 DKcnepuMeHTaIbHAasI TPOBEPKa 3aKOHA COXPAHEHUS MMITYJIbCa

13 DKcrieprMeHTallbHa TIPOBEPKa 3aKOHA COXPaHEHHWS W TPEBpaIleHHS

OHCPIUU B CUCTECMC C TPCHUCM.

Tema 4. MoJieKyJIIpHO-KHHETHYECKAS TeOpHsi, TePMOAUHAMHUKA (44)

14 [IpoBepka ra3oBbIX 3aKOHOB

15 W3mepenue yaenbHOMN TEMI0ThI MJIaBJICHHS

16 W3MepeHue Moyl yIpyrocTH pe3uHbl

17 N3mepenue ko3(dduimeHTa moBepXHOCTHOTO HATSHKEHUS, MCCIEIO0BAHUE

3aBHCHMOCTH €r0 OT pPOJia BEUIECTBA U TEMIEPATYPBHI.

Tema 5. JaexkTpogunamuka (54)

18 N3mepenmne eMKoCTH KOHEHCATOpa

19 OnekTpuueckue uenu. [Iposepka 3akona Oma 1151 3aMKHYTOU LIETTH




20

N3yueHue 3akOHOB MOCIEAOBATEIIBHOIO U MapaUIEIbHOTO COEIUHEHUS
PE3UCTOPOB

21 W3ydenue 3aBUCUMOCTH CONPOTHUBIICHHS METAJJIOB M TIOJTYITPOBOIHUKOB OT
TEMIIEPATYPhI
22 KIIJI anexkrpuyeckoii nenu.
Tema 6. MaruuTHoOe 1moJie, 3J1IeKTPOMATHUTHASE MHAYKIUSA (34)
23 N3mepenne MarHUTHOM MHAYKIUHN 3eMITU
24 DKCcIepUMEHTATbHOE U3yUYCHUE SBJICHUS dJIEKTPOMArHUTHON HHAYKLIUU
25 W3mepenne MarHUTHOM MHAYKIUN MarHUTA M KaTYIIKU C TOKOM.
Tema 7. Kosiebanusi 1 BoJiHbI (44)
26 M3yuenue kojebaHU MaTEMAaTHYECKOTO MAasSTHHKA
27 W3zydenue koneGaHmii NpyKWHHOTO MasiTHUKA.
28 N3yuenne konebanuii (pU3NMUECKOr0 MasiTHUKA
29 N3yuenue paboThl TpaHchopmaropa
Tema 8. 3akoHbI reoMeTpHUYECKOIl U BOJHOBOI onTHKH (34)
30 Onpenenenue mokasaress MPeIOMICHHs CTEKIIa
31 W3ydenune TOHKOHN JIMH3BI
32 Omnpenenenue UIMHBI CBETOBOM BOJIHBI C OMOIIBIO ycTaHOBKH «Koublia
HproToHa» U AUPPaKIMOHHON pelIEeTKH
Tema 9. KBanToBasi pusuka, puzuka aroma (24)
33 DKcrepuMeHTaIbHOE onpeieNieHre mocTossHHoM [Tranka
34 N3ydenue Tpeka 3apsHKeHHON 4aCTHUIIBI
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