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. IOSACHUTEJIbBHAS 3AIIUCKA

JononuurenbHas oOmiepa3BuBatomias nporpamma «®Du3nka B SKCIIEPUMEHTAX | 3a/1a4ax» s 8
KJIACCOB  COCTaBJIEHa B COOTBETCTBMH ¢ TpeOoBaHusiMu  DenepasbHOro  TroCyAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJaapTa OCHOBHOTO 0011ero odpaszoBanus (manee — ®I'OC OOO) u oTHOCHUTCS K
HAy4YHO-TI03HABATEILHOMY HAIIPaBJICHUIO pealln3allli BHEYPOUHOH AedarenbHocTH B pamkax OI'OC.

JononuurenbHas obmepasBuBaromas nporpamMma «®Pu3nka B IKCHEPUMEHTaX M 337a4ax)»
COCTaBJIEHA HAa OCHOBE:!
— paboueii nporpammsl o ¢pusuke At 7-9 kiaaccoB 0011e00pa30BaTEIbHBIX YUPEKICHUI aBTOPOB
H.B. ®unonosuy, E.M. T'yrauk k muaun YMK A.B. Ilepeimkuna, E.M. I'yrauk (®usuka. 7-9 kiaccsr:
pabouas nporpamma k nuauu Y MK A.B. [lepsimikuna, E.M. I'yTHuk: yueGHO-MeToanuecKoe nmocodue /
H.B. ®unonosuy, E.M. I'yrauk. — M: Jlpoda, 2017. — 76 c);
— MOJIO’KEHHUS O JIOTIOJIHUTEIHHOM 001IIepa3BUBAIOIICH MPOrpamMmme;
- ydaebnoro mmana MBOY COLI Ne3 r. 3apuncka Ha 2022/2023 y4yeGHblii ro.

[TpakTiyeckast 4acTb y4eOHOTO COJIEp’KaHUsl MPOTpaMMbl yCHUIIEHA MaTepHAIbHO-TEXHUYECKON
6azoii mentpa «Touka pocrTa», HCIOIB3YEeMOTO I peaju3allii 00pa30BaTEIbHBIX MPOTPaMM B
paMKax mpenogaBaHus GU3NKH.

Ha usyuenne nporpammel «Dus3mnka B SKCIEPUMEHTAX U 3aJa4yax» oTBOAUTCS 2 4 B Hexento (70
4acoB 3a roj).

W3ydyeHre nOnoJHUTENBbHON oOIepa3BuBaromiel nporpammbl  «@Du3uka B 3KCHEPUMEHTaX M
3aayax» «DPu3uKa B SKCIIEPUMEHTAX U 33/1a4ax» CIOCOOCTBYET PELICHUIO CIEAYIOUINX 3a/1ay:
- 3HAKOMCTBO OOYYarOIIMXCSl C METOJIOM HayYHOI'O MO3HAHUS U METOJIaMH HCCIIeI0BaHUSI OObEKTOB
U SIBJICHU ITPUPOJBL;
- npuodpereHne oO0y4aroIUMUCA 3HAHUM O MEXaHWYECKUX SIBICHUAX, (PU3NYECKUX BEIMYMHAX,
XapaKTePU3YIOIINUX ITH SIBICHUS;
- dbopmMupoBaHue y 00ydaromuxcsi yMeHUi HaOIo1aTh IPUPOIHBIE SIBIICHUS U BBITIOJIHATH OIBITHI,
naboparopHble pabOTHl M HKCIIEPUMEHTAIbHbIE HCCIEIOBAHUS C HCIOJb30BAaHUEM H3MEPUTEIBHBIX
puOOpOB;
- OBJIaJIcHUE OOYYaIOUIMMHCA TAaKUMHU OOLICHAYYHBIMH TMOHSATHSIMM, KaK TPUPOTHOE SBICHHE,
SMIIUPUYECKH YCTAHOBJCHHBIM (akT, mpobiiemMa, TUIIOTE3a, TEOPETUYECKH BBIBOA, pE3yJabTaT
JKCIIEPUMEHTAIILHON IIPOBEPKH;
- NOHMMaHHe OOYyYaloUMMHCA OTIMYMM HAydHBIX JAaHHBIX OT HENpPOBEpEeHHOM HHpopMaluu,
LIEHHOCTH HAyKd JJIsl YJIOBJIETBOPEHHUS OBITOBBIX, IMPOU3BOACTBEHHBIX M KYJIBTYPHBIX NOTpeOHOCTEH
YeNoBeKa.

IleHHOCTHBIMH OPMEHTHMPAMH IIPU OCBOECHUHU Kypca CIIyXaT:COLUalbHasl COIMIAPHOCTD, TP

U TBOPYECTBO, HAYKa, UICKYCCTBO, IPUPOJIA, YEIIOBEUECTBO U €TI0 PA3BUTHE.



I11.Pe3y1bTaThl OCBOEHMS I0NOJTHUTEIbHON 001Iepa3BUBAKOIIEH MPOTrpaMMbI
«PU3HUKa B IKCIIEPUMEHTAX H 321a49aX»
JInuHOCTHBIE:
OOyyaromuiics MOJIy4UuT BO3MOXKHOCTH /17151 GOPMUPOBAHUS CIETYIOIIUX JIMYHOCTHBIX PE3YyIbTaTOB:
pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, UHTEIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
yOeKIEHHOCTh B BO3MOXKHOCTH IO3HAHUS MPHUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS
JTOCTIDKEHUHM HAYKU U TEXHOJIOTHH JUTS JaJbHEUIIET0 pa3BUTHUS YEIOBEUECKOrO OOIIECTBA, YBAXKEHUE K
TBOPLIAM HAyKU M TEXHUKHU, OTHOILIEHUE K (PU3MKE KaK K DJIEMEHTY 00IIeueI0OBeueCKOl KyIbTYpHI;
CaMOCTOSITENILHOCTh B IPUOOPETEHNUN HOBBIX 3HAHUM U MIPAKTHUYECKUX YMEHUM;
TOTOBHOCTb K BBIOOPY JKH3HEHHOTO IIyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEpECAMH H
BO3MOXKHOCTSIMU;
MOTHBAIIH 00pa30BaTEIbHON AESITEILHOCTH HA OCHOBE IMYHOCTHO OPUEHTUPOBAHHOTO MOJIXO04;
dbopMUpOBaHHE IEHHOCTHOTO OTHOUICHHS OPYr K OpYry, K YYHUTEII0, K aBTOpaMm OTKPBITUH H
M300peTeHmH, K pe3ylibTaTaM 00ydeHHsI.
MerenpenmeTHeie:
OOyuvaromuiics TOMYYUT BO3MOKHOCTh Ui  (OPMHUPOBAHHS  CICAYIOUIMX  MeETanpeIMETHBIX
pe3yabTaTOB:
- OBJIa/ICHUE HaBBIKAMHU CaMOCTOSTENILHOTO MPHOOPETEHNSI HOBBIX 3HAHUM, OpraHU3alMy y4eOHOH
NESATENIBHOCTH, IIOCTAHOBKM II€JIeH, IUIAHWPOBAHMS, CAMOKOHTPOJII M OLEHKH pEe3ylbTaTOB CBOEH
NeSITeIbHOCTH, YMEHUSIMU MIPEIBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX JEHCTBHIA;
- NOHUMaHHUE pa3IMYUil MEXAy HCXOAHBIMH (AaKTaMH M THUMNOTE3aMHM JUIsI UX OOBSCHEHHMS,
TEOPETUYECKUMH MOJENSMU U pealbHbIMU OOBEKTAaMH, OBJIAJICHHE YHHUBEPCAIbHBIMU Y4EOHBIMHU
JIEUCTBUSIMU Ha TNpUMepax THIOTe3 A OObSCHEHUS H3BECTHBIX (DAaKTOB M 3KCIEPUMEHTAIbHOU
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOJEIECH MPOLECCOB UITH SIBIICHUI;
- (dopMHupoBaHHE YMEHHUH BOCIPHHMMATh, NepepadaThiBaTh W MPEIbSABIATE HH(POpPMALHIO B
CIIOBECHOM, 0Opa3HOM, CHMBOIMYECKOH (opMax, aHAIM3UPOBaTh M MepepadaThiBaTh IMOTYyYECHHYIO
MH(OPMALIMI0O B COOTBETCTBUM C TOCTaBJICHHBIMHU 3a/ladaMM, BBIJICNSTH OCHOBHOE COJIEp)KaHue
MIPOYUTAHHOI'O TEKCTa, HAXOUTh B HEM OTBETHI Ha IMOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;
- pPUOOpPETEHUE OIbITa CaMOCTOSITENIBHOIO IIOMCKa, aHaiu3a M oTOopa HH(OpMAlHMH C
UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHUKOB, M HOBBIX HH(MOPMAIIMOHHBIX TEXHOJOTMM IJIs peleHUs
[I03HABATENIbHBIX 33/1a4;
- pa3BUTHE MOHOJIOTUYECKOM W [MaJOrM4eCKOM pedH, YyMEHHsS BbIpaXkaTb CBOM MBICIIH,
CIOCOOHOCTH BBICIYIIMBATh COOECETHHKA, TOHUMATh €ro TOUKY 3pEHHs, MPU3HABAThH MPABO JAPYroro

YCJIO0BCKa HA MHOC MHCHUC,



- OCBOEHHE MPUEMOB JCHCTBUM B HECTAaHJAPTHBIX CHUTYalUsX, OBJIAJACHHE 3BPUCTUYECKUMU
METOJIaMU pelIeHHs Mpolem;
- dbopMupoBaHre yMEHUN paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COIMAJBHBIX POJICH,
MPEJICTaBIATh U OTCTAUBATh CBOM B3IJIABI U YOEXKICHHUS, BECTH IUCKYCCHIO.
[IpenmertHbie
OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX MPEAMETHBIX PE3yIbTaTOB:
— 3HaHUS O MPUPOJE BAKHEHIIMX (DU3MYECKHX SBICHHN OKPYXAIOIIEro MHpa M INOHUMaHHE
cMbIcia (U3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUYEHHBIX SBJICHUN;
— YMEHMsI TI0JIb30BaThCS METOJAMU HAyyHOTO MCCIEAO0BAaHUS SIBICHUN IPUPOAbI, NPOBOIUTH
HAOIO/IeHNUs], TJIAHUPOBATh M BBIMOJIHATH IKCHEPUMEHTHI, 00pabaThiBaTh pe3yNbTaThl HW3MEpPEHUH,
MPEJICTaBIATh PE3yabTaThl MU3MEPEHUN C MOMOIIBI0 Tabmul, rpadukoB U Qopmyin, oOHAPYKUBATH
3aBUCHUMOCTH MEXJy (U3NYECKUMU BEIUYMHAMHU, OOBSACHATH IOJyYEHHBIE pE3yJIbTaThl M JieaTh
BBIBO/IbI, OLIECHUBATh I'PAHUIIbI IOIPELUIHOCTEN PE3yIbTaTOB U3MEPEHMUI;
— YMEHMSI NPUMEHSATh TEOPETUYECKUE 3HAHMUA MO (PU3MKE Ha MpaKTHKE, pelaTh (usnueckue
3aJ1a4y Ha IPUMEHEHNE TIOJyYEHHBIX 3HAHUI;
— YMEHMSI U HaBbIKM IPHUMEHATH IOJyYEHHbIE 3HAHUA Ul OOBSCHEHUS NPUHLHUIIOB JIEUCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, pELIEHUS MPaKTUYECKUX 3a/Jad IOBCEIHEBHON KHU3HHU,
obecriedeHns: 0€30MAaCHOCTH CBOEH KHM3HHU, PAIMOHAJIBHOTO TPHUPOJIONONB30BAaHUSI M OXpaHbl
OKPY>KaIOILEN CPEebl;
- dopmupoBaHue yOexXIeHUS B 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHUN TNPHPOJIBI, B
00BEKTUBHOCTH HAyYHOI'O 3HAHUS, B BBICOKON IIEHHOCTH HAyKHU B PA3BUTUHU MaTe€pHUaIbHON U TyXOBHOM
KYJbTYpPBI JIFOACH;
- pa3sBUTHE TEOPETHUYECKOTO MBIIUIEHUS HAa OCHOBE (OPMHUPOBAHMS YMEHHMH YCTaHABIMBATh
(GakThl, pa3nIu4aTh NMPUYMUHBI U CIEACTBHS, CTPOUTH MOJEIU W BbIIBUIaTh TMIIOTE3bl, OTHICKMBATh U
(bopMyIMpOBaTH JJOKA3aTEIbCTBA BBIIBUHYTHIX T'MIIOTE3, BBIBOAUTH U3 SKCIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYECKUX MoJieNell pu3nuecKue 3aKOHbI;
- KOMMYHHMKAaTHBHBIE YMEHUS: JOKJIAAbIBATh O PE3YJIbTaTaX CBOETO MCCIEAOBAHUS, Y4aCTBOBATh B
JUCKYCCHUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIb30BaTh CIIPAaBOUHYIO JIMTEPATYPY U APYTrHe
MCTOYHUKU MH(POpMAIUH.

I11.Conepxanue 10M0JIHUTEIbHON 001Iepa3BUBaOLell TPOrpaMMBbl

«@PU3HKa B IKCIIEPUMEHTAX M 321a49aX»

1. ®uznueckuii METO U3yYEHHS IPUPOBL: TEOPETUUECKHUI U DKCIIEPUMEHTAIILHBIMN.
OmnpeneneHue 1EeHbI ACNICHUs MPUOOPOB, CHATHE TToKa3aHuil. OnpeneneHne MOTPeTHOCTeH H3MEPESHUI.

2. TentoBEIC SIBIICHUS U METOJbI UX UCCIICAOBAHMUA.



Omnpenenenne yUIMHEHN TeNa B IPOLIECCE U3MEHEHUS TEMIIEpaTypsl. Pelenne 3a1a4 Ha onpeneneHue
KOJIMYECTBA TEIUIOTHI. [[puMeHeHne TEeNI0BOro paCuIMpeHus 1Jis pEruCTpaluy TEMIIEPATYpPHI.
HccenenoBanue npoueccos IIaBiICHUS U OTBEpAEBaHMs. M3ydeHne ycTpouCTBa TEIIOBBIX ABUTATEIICH.
ITpuGops! A5 U3MEpPEHMs BIa)KHOCTH BO31yXa.

3. DNeKTpUUYECKHE SBICHUS U METOBI UX UCCIIEIOBaHMS.

Onpenenenre yenbHOI0 CONPOTUBIIEHUS IPOBOAHMKA. 3aKkoH OMa juid yyacTka uenu. Pemenue 3aaau.
HccnenoBanue 1 MCIOJIb30BaHUE CBOMCTB AJIEKTPUYECKUX KOHIEHCAaTOpoB. PacueT moTpebnsiemoit
anektposnepruu. Pacuer KIIJ[ snektpudeckux yctpoiicTs. Pemenue 3agau Ha 3akoH Jxoynsa-Jlenna.
4. DNeKTPOMArHUTHBIE SIBJICHUS.

[Tonmy4yenne n PpukcupoBaHHOE N300pAKEHNE MAarHUTHBIX NOJIeH. MI3ydeHne CBONCTB 3JIEKTPOMAarHuTa.
N3ydyenue Mozienu 3neKTpoaBurarens. Pelenne kauecTBEHHbIX 3a/1a4.

5. OnTuka.

N3yuenue 3akoHOB oTpakeHus. Habmoenue otpaxkeHus u npesnomiieHus cseta. M3zo0pakeHus B
nmua3ax. Onpenenenue riaBHOro (OKyCHOTO PacCTOSTHUS M ONTHYECKON CHITBI JIMH3BI. Habmonenne
uHTepepeHn cBeTa. Pemenue 3aaq Ha npenomiieHne cBeta. HalnmroneHue mojrHoro oTpaskeHust
CBeETa.

6.IlonroroBka 1 MpoBEJEHUE 3AILUTHI IPOECKTOB.

NunuBuayanbHas paboTa Mo NoJAroTOBKE MIPOEKTa K MPE3eHTALNH.



IV.TemaTuyeckoe niaHupoBaHue NMporpamMmmbl «@U3NKa B IKCNIEPUMEHTAaX U 321a4aX»

Ne 3ansaTus Tewma 3ansTus KonnuecTtso Hcnonb3oBanue 000pyA0BaHMs LIEHTpa
4acoB €CTECTBEHHOHAYYHO! U TEXHOJOTUYECKON
HanpasyieHHOcTel «Todka pocTa»

1 BBoanoe 3anstue. UHCTpyKTax 10 TEXHUKE OsznakomiieHue ¢ nudpoBoi sadboparopueii "Touka pocta"
0€30MaCHOCTH. (1eMOHCTpaIys TEXHOJIOTUU U3MEPEHMS])

2 DkcnepuMeHTanbHas padora Ne 1 JIuneiika, neHTa MepHasi, U3MEPUTEIbHBIA IMIIUHJP,
«OmnpeneneHue HeHbI AeICHUS TPUOOPOB, TEPMOMETP, AaTUUK TEMIIEPATYPbI
CHSITHE ITOKA3aHUI»

3 Onpenenenre NOrpeliHoCTed U3MEPEHHUSL.
Penienne kauecTBEHHBIX 3a1a4

4

5 Onpenenenre yUIMHEHNs TENa B IIPOLIECCE JlaGopaTopHbIif TEpMOMETp, AATYUK TEMIIEPATYPbI
M3MEHEHUS TEMIEpaTyphl

6 Pemenue 3ana4 Ha onpeiesieHnE KOJIMYECTBA
TEIUIOTHI.
[IpuMeHeHne TenIo0BOro paclupeHus 1JIs IIpezenTanus
perucTpanuy TeMneparypbl. AHaIu3 U
0000111€HHEe BO3MOXKHBIX BAPHAHTOB
KOHCTPYKIHH.

7 ArperaTHble COCTOSIHHS BEIIECTBA

8 DkcnepuMeHTanbHas padora Ne 2 JlaTduk TeMieparypsbl, KaAJJOPUMETP, COCY/[ C TAIOLIUM
«HccnenoBanue NporeccoB IUIABJIEHUS U JBJOM, COCY/]I C BOJIOM, 3IEKTPOHHBIE BECHI
OTBEpACBaHUI.

9 Kpucrannnueckue u amopgHsbie Tena

10 ITpakTuyeckas padora Ne 1 «M3y4yenune
CTPOEHMSI KPUCTAJIOB, MX BhIPAIIMBAHHE.

11 BraxxnocTs Bo3yxa

12 [Tpubops! 115 U3MEpEeHHs BIAKHOCTH. JaTunk TemriepaTypsel, TEpMOMETP, MAPJIs, COCYZ C BOJOH
OkcnepuMeHTanbHast padora Ne 3
«OrnpeseneHne BIaXXHOCTH BO3/IyXa B
KaOMHeTaX MIKOJIbI)

13 M3yueHue yCTpoNCTBA TEIJIOBBIX JBUTATEIICH. Mopemu T /1.

14 Pemenne kauecTBEHHBIX 3a7a4 HA




onpenenenue KIIJ| TernoBoro npurares.
https://uchitel.pro/3agaun-Ha-Kna-TeraI0BbIX -
nBuraresuei/

15 DJIEKTPUYECKHE SIBJICHUS
16 OkcnepumenTaibHas padota Ned«CraTtuueckoe
AIIEKTPUYECTBOY.
17 OCTOpOKHO CTaTUYECKOE AIEKTPUUECTBO.
Penrenue 3anau
18 DkcnepuMeHTalbHas padora Ne 5
«3aHUMAaTENbHBIE OIBITHD.
19 DNeKTpuuecTBO B Urpymkax. Cxemsl paboTh
20 DJEKTPUUYECTBO B OBITY
21 DkcnepuMeHTalbHas padota Ne 6
«YcTpoiicTBo Oarapeiikm». «M300peraem
Oarapeiiky»
22 [IpaxTuueckas padora Ne 2 «Onpenenenue JlaTuuk HampsKeHUsI, BOJIBTMETP JIBYXIIPEAEIbHBIN,
yIIeIBHOTO COMPOTHUBIICHUS PA3IMUHBIX MCTOYHUK MUTAHU, KOMIUJIEKT MPOBOJIOB, PE3UCTOPHI,
MIPOBOJTHUKOBY KITIOY
23 3akoH Oma s ydacTka 1enu. Pemenue 3anau.
24 [Tpaktrueckas padota Ne3 «Coenunsiem
IIPOBOJIHUKH 110 Pa3HOMY»
25 HccnenoBanue U NCIOJIB30BAHNE CBOMCTB
AIIEKTPHUYECKUX KOHJIEHCATOPOB.
26 Pemrenue 3amay Ha 3aBUCUMOCTD
COIIPOTHBIICHUS TPOBOTHUKOB OT
TeMIepaTyphbl.
27 [IpakTuueckas padbora Ne 4 «Pacuer JlaTuuk ToKa, NaTYMK HANpsKEHUs, aMIIEpMETP
noTpeOIsIeMO AIEKTPOIHEPTUN COOCTBEHHOTO JBYXTIpeAEIbHBIN, BOJIBTMETP JABYXIPEACIIbHBIMN,
ZIOMay. JIAMITOYKA, ICTOYHUK MUTAHUS, KOMIUIEKT IPOBOJIOB, KITFOY
28 Pacuer KIIJI ayeKTpudecKkux yCcTpoucTB.
29 Pemenue 3agad Ha 3akoH J[xoyins - JIenna.
30 Pemienue kauecTBeHHBIX 3a/1a4. JleoBas urpa
31 [Tpe3eHTarysi MPOEKTOB
32 [Tpe3eHTarysi MPOEKTOB

33

MarsuTHBIE SIBICHUS




34 [Tonyyenue u GpUKCHpOBaHHOE U300paKEHHE JemoHncTpanus «3MepeHre MarHuTHOTO M0JIsk BOKPYT
MarHMTHBIX MOJIEH. MIPOBOJHMKA C TOKOMY: JaTYUK MAarHUTHOTO MOJIs, 1Ba
ITaTUBA, KOMIUIEKT MTPOBOJIOB, HCTOUYHUK TOKA, KITHOY
35 OkcnepumeHTanbHas padora Ne 7 «Kommac. Kommnac
[Tpuniun paboTeIy».
36 [IpakTuueckas pabora Ne 5 «OpueHtupoBanue Kommnac
C MIOMOILIbIO KOMITAcay.
37 Maruutsl. [elictBue MaruuToB. MarHutHoe
nosie 3emiu. Pemenue 3agau
38 MarnutHas pyna. [lone3nsie nckonaemsie
AnTalickoro Kpas.
39 V3yueHne CBOMCTB AJIEKTPOMAarHuTa.
40 W3ydyeHnue mosienu 3JeKTPOBUTATEIS.
41 DxcnepuMeHTanbHas padota Ne 8
«U3rotoBnenue MaruuToB».Perenue
KaueCTBEHHBIX 3a]1a4
42 BupryanbHas 3KCKypcusl.
43 Hcrounuku cBera. Kak Mb1 BHauM? OcBeTHTEIb C HCTOYHHKOM CBeTa Ha 3,5 B, HCTOUHHK
MUTaHKs, KOMIUICKT MPOBOJIOB, 1IeseBast nuadpar- ma
44 Kaxk mMbI BUIum?
45 [ToueMy MHp pa3HOLIBETHBII
46 OkcnepuMeHTanbHast padora Ne 9 «Teatp
TEHEW»
47 DkcnepuMeHTanbHas pabora Ne 10 OcBerutens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, UCTOUHHK
«CoJIHeUHbIE 3aHYUKI MUTaHUS, KOMIUIEKT MPOBOJIOB, IiesieBas Auadparma,
MOJYUUIUHAP, MJIAHIIET HA MJIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTHPOM
48 N3yueHune 3aKOHOB OTpaKEHUS U TIPETOMIICHUS OcBerutens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, UCTOUHHK
cBeTa MUTaHMsl, KOMILJIEKT IPOBOJIOB, IIeseBas nuadparma
49 DkcniepuMeHTanbHas padora Ne 11 OcBerutens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, uCTOUHUK
«Habnronenre oTpakxeHus U MpeoMIICHUs MATaHUS, KOMIUIEKT MPOBOJIOB, IesieBas Auadparma,
CBETa. MOJYUUIUHAP, MIAHIIET HA IJIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTHPOM
50 DkcniepuMeHTaNbHas pabota Ne 12 OcBerurens ¢ ICTOUHUKOM cBeTa Ha 3,5 B, uCTouHUK

«M300pakeHus B IMH3AX».

MATaHUS, KOMIUIEKT MPOBOJIOB, IeseBas auadparma,




JKpaH CTaJbHOW, HANIPABIIAIOILAs C U3MEPUTEIILHON
IIKaJION, cOOMparoIIye JIMH3bI, PACCEeUBAOILAs JINH3A,
cnang «Mojenb npeamMeTa» B peuTepe

52 DkcnepuMeHTalbHas pabota Ne 13 OcBeTuTenb ¢ UICTOYHUKOM cBeTa Ha 3,5 B, uCTOUHUK
«Omnpenenenue ri1aBHOro (POKYyCHOTO NUTaHUs, KOMIUIEKT ITPOBOJIOB, IIejeBas quadparma,
PacCTOSIHUS U ONITUYECKOM CUIIBI JIMH3BI». 9KpaH CTaJIbHOMU, HAMPABJIAIOUIAs C U3MEPUTEIBHON
HIKaJIOM, coOuparonias JIMH3a
53 Jucnepcusi. MbUIbHBIN CIEKTP
o4 Panyra B npupoae. DxcriepuMeHTaIbHas OcBeTuTensb ¢ ICTOYHUKOM cBeTa Ha 3,5 B, uctounuk
pabora Ne 14 «Kak momyduts paayry?». MATaHUs, KOMIUIEKT IMPOBOJIOB, IiesieBas Auadparma,
MOJYIWINHAP, TUIAHIIET HA TTIOTHOM JIUCTE C KPYTOBBIM
TPAHCIIOPTUPOM
55 OkcnepuMeHTalibHas padota Ne 15
«Habmronenune natepdepeHnn u qudpakiuu
CBETa».
56 Pemenue 3a1a4 Ha mpesioMIIEHUE CBETA.
o7 DkcnepuMeHTanbHas padora Ne 16 OcBerutens ¢ ICTOYHUKOM cBeTa Ha 3,5 B, uctounux
«HabnroieHre moTHOro OTPaXKEHUS CBETAY. MUTaHKs, KOMILIEKT IPOBOJIOB, IIeeBas nuadparma,
DKpaH CTaJIbHOM, IpU3MA.
58 Onrtuyeckue npuoOpHI, Ias.
59 Perrenne kauecTBEHHBIX 3a/1a4 Ha OTPAKECHHE
CBeTa
60 Jlyausie u CoTHEUHBIC 3aTMEHUS
61 Kak ciomats ayy?
62 3azepkaiibe. DKCIIepUMEHTANIbHAS paboTa
Nel7«3epkana»
63 Pemenue 3a1a4y Ha pacueT ONTUYECKOM CHITBI
JIUH3BI
64 IlonBenenue UTOros
65 Pemienue TecToBBIX 3a1a4
66 Pemtenue TecTOBBIX 3a1a4
67 Pemienue TecToBBIX 3a1a4
68 Pemienue TecTOBBIX 33124
69 3amuTa NpoeKTOB




| 3ammTa nmpoekTos
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