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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MNPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yuétoMm (enepanbHOi pabouyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Dusznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QOpMUpOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYaroUIMXcsi M OpraHu3alMI0 U3Y4YeHUS
(¢u3MKU Ha JesATeNIbHOCTHOW OcHOBe. B mporpamme mno ¢u3HMKe YUYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlpeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycTaHaBIMBAET paclpeeieHrue yueOHoro Mmarepuana
no rogam o0y4yeHus (Mo Kjiaccam), mpeajiaracT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs IMPEAMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3IaHUH paboueid MporpamMMBbl 10 y4eOHOMY TIPEIMETY.

®uszrka SBIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJIbKY (U3WYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOILIECCOB H
SBICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (DHU3NUECKOU
reorpaguedi, BHOCHT BKJAJ B €CTECTBEHHOHAYYHYIO KAapTUHY  MHpA,
NperocTaBiIsieT Haubosee sCHbIe O00pa3ibl MPUMEHEHHUS HAYYHOTO METo/a
MO3HAHUS, TO €CTh CII0CO0a MOJMYYEeHUS TOCTOBEPHBIX 3HAHUHN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (puznueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 06a30BOM ypOBHE TMpEAINoOiaraeT OBJAJICHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTE€PU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4HO OOBSICHATD SBJICHUS,

e OLICHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

e HHTEPNPETHUPOBATH  JIAHHBIE U HUCIOJb30BaTh  Hay4dHbIE
JI0OKa3aTeNbCTBA JIJISl MOJTYYEHHUS BHIBOIOB.

Henn wusyuyenus QuU3NKK HAa YypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHS
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpenmera «®Puszmka» B
oOpa3zoBaTeibHbIX oOpraHuzanusx Poccuiickoit  ®Denepanuu, peaau3yomKnX
OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI, YTBEPKAEHHON PEIICHHEM



Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadbps 2019 r. Ne [1K4BH).
Ieaun u3yyeHus1 pU3NKM:

MPUOOPETCHHE WHTEpeca W CTPEMJICHHS OOYYalonuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HMHTCIUICKTYaJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepUU U QYHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUA O POIU (U3UKU JUISI Pa3BUTHUSA JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHE  MPEJCTABICHUM O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JanbHEHIIEeMy 00YYCHHIO B 3TOM HAIpPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ MporpaMmsl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTI'O
O6IIICFO O6pa?>OBaHI/IH obecIrieunBaeTcs PCIICHUEM CIICAYIOIHMX 3adaY.

NpHOOpPETCHHE 3HAHMM O JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPHUUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

nproOpETeHNEe YMEHUN OIMUCHIBATh U OOBSICHATH (PU3NUCCKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHMIA;

OCBOGHHE METOJIOB PEIICeHUs MPOCTEHIIUX pacdETHBIX 3a7ad  C
UCTIOJIb30BaHUEM (PH3MYECKHX MOJeNeld, TBOPYECKHX M IPAKTUKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOMATh MPUPOTHBIC SBICHUS M BBITIOIHATH OMBITHI,
nabopaTtopHble pabOTBI W  AKCIEPUMCEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BAaHUEM H3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ WHPOPMAIHEH (PU3NUECKOTO COACpPKAHUS,
BKJIOYast MHPOPMAIIMIO O COBPEMEHHBIX JIOCTIXKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podeccHoHaTbHON ASATSILHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZleN0), B 8
kacce — 68 gacoB (2 waca B Henenmo), B 9 kimacce — 102 gaca (3 gaca B Heeno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb Jad0opaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb AeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAbOT M OMBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpEeAJIaraéMbIX B paMKax
OCHOBHOTO FOCYAApCTBEHHOTO dK3aMeHa 10 (pU3HKE.



1. COAEP/ KAHUE OBYYEHMUSA
7 KJIIACC

Pazjien 1. ®u3uka u eé posib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupone. SBinenus npuponsl. dusznueckue sBICHUA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Oduznyeckue BenuuuHbl. M3MepeHue @uiznueckux BeduyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoiHas cucTeMa eIMHUL.

Kak ¢usuka u Japyrue ecTecTBEHHble HAyKd H3y4yalOT MPUPONY.
EcTecTBeHHOHAYUYHBIM METOJ TMMO3HAHUA: HAOJIOJIEHHWE, IMOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 00bSICHEHHE
Habo1aeMoro aBieHus. Onucanre GU3NYECKUX SIBICHUM ¢ TOMOIIBIO MOCIIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®usnueckre TpuOOPHI U Mpoleypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHue EHBI ASICHUS IIKAIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSIHUM.
3. U3mepenue 00bEMa KUIKOCTH U TBEPOTO Tea.
4. OmpeneneHue pa3MepoB MAJIbIX TEJ.
5. M3mepeHne Ttemmeparypbl NP MOMOIIM KUJIKOCTHOIO TEPMOMETpa H
JaTYrKa TEMIIEPATYPBI.

6. lIpoBenenue ucciaenoBaHUS MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OOJIbIle, YeM OOJIbIIEe BHICOTA
IycKa.

Pa3nen 2. [lepBonayaibHble CBeIeHUS 0 CTPOEHHH BellleCTBA.

Crpoenue BemecTBa: aTOMbBl M MOJEKYJIbl, HMX pasmepsl. OnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkenue yactun BemecTBa. CBiI3b CKOPOCTH JBHMJKEHHS YacTUL C
TeMIiepatypoil. bpoyHoBckoe aBwkenme, nuddysusa. BzaumopelcTBue dYacTHIL
BEILIECTBA: IIPUTSAKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIAKOCTEW M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBsA3b MeXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOTO JBUKEHHSI.



2. Habmonenue nuddysuu.
3. HaGmogenue  sBIEHUN,  OOBSCHSIOUIUMXCS  MPUTDKEHUEM WU
OTTAJIKUBAHUEM YACTHUII BEIIECTRA.

Jlabopamopnuie padbomot u onvimel.

1. OneHka jJuaMeTrpa aroMa METOAOM pSA0B (C  HUCMOJIb30BaHUEM

dotorpaduii).
2. OnbITHl IO HAOJIOICHUIO TETIOBOT'O PACIIMPEHHUSI Ta30B.
3. OnwITHI 110 OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO MPUTSIHKEHUS.
Pasnen 3. /IBuskeHue u B3aumMojeiicTBue TeJl.
Mexannueckoe JBIKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBWKEHUU. PacuéTt mytu u
BPEMEHHU JIBUKCHUS.
SBnenve wHepuuu. 3aKOH HMHEpUMHU. B3aumopelcTBHe Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH JIBIDKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTna.
Cuta Kak XapakTepucTHKa B3aummojeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C TIOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE OKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYEeCKOTO JABM)KCHHUS TEa.
2. M3MepeHne CKOpOCTH MPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmronenue siBieHUs MHEPIIUU.
4. HabOnroneHve M3MEHEHHS CKOPOCTH IMPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHME Macc 0 B3aUMOJICICTBUIO TEIL.
6. Clio)eHue CuJjl, HallpaBJICHHBIX MO OJJHOM MPAMOiA.
Jlabopamopnuie pabomot u onvimel.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOTO ABUKEHHUS (ILIapUKa B JKHIKOCTH,
MOJIEITH AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CpeaHEN CKOPOCTHU CKOJBKEHHsS OpyckKa WIHM IIapvKa MO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPOTO TENa.

4. OnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb PACTSKEHUs (JepopMaliim)
NPY>KUHBI OT IPUIOKEHHOU CHJIBI.

5. OnbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXEHUSI OT
Beca Tella U XapakTepa CONPHUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEN U ra3oB.



Hanenune. CriocoObl yMEHBILIEHNUS U YBEJIUYEHUA JaBieHUs. JaBieHue rasa.
3aBUCUMOCTb JaBJICHHUS Ta3a OT 00béma, Temmeparypbl. l[lepepgada naBieHHs
TBEPABIMU TEJIAMH, XKUAKOCTAIMU M ra3zamu. 3akoH [lackans. [IHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTb JAaBIEHUS JKUIKOCTU OT riayOuHbl. ['mapocratuueckuit
napanokc. Coobuiaromuecs cocyabl. [ napaBiruecKkue MEXaHU3MBI.

Atmocdepa 3emnu u atmMocepHoe naBiaeHue. [IpuuuHBI CylecTBOBaHUS
Bo3ayuiHOM oOosnouku 3emin. Ombeit Toppuuennu. M3mepenue atmocdepHOTO
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 u3MepeHus: aTMOCHEPHOTro JIaBICHUS.

JleficTBHE )KMIKOCTH W Ta3a Ha MOrPYKEHHOE B HUX TeJIO. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomaBanue.

Jemoncmpayuu.

S T o o

~

3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenava naBneHUs KUAKOCTBIO U Ia30M.

CooOmarotyecs CoCy/bl.

I'mppasnnueckuii pecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI OT 00BEMA MOTPYNKEHHOM YacTH
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIbI BECY BBITECHEHHOM KUJKOCTH.
VYcoBue 11aBaHusl TeJl: IUIABAHUE WIM IOTPYKEHUE T B 3aBUCUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEH TEJIa U JKUIAKOCTH.

Jlabopamopnuie padbomot u onvimel.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHON B
JKHUJIKOCTh YacTH Telia.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JECUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIECH CHJIBI, ICMCTBYIOIIEH HA TEIIO
B ’KUJKOCTH, OT MaccChl Tela.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIIECH CHJIBI,
NEUCTBYIOIIEN Ha TENO B JKUAKOCTH, OT O00BbEMA MOTPYXKEHHOW B
’KMJIKOCTh YaCTH T€Jia M OT IJIOTHOCTHU KUIKOCTH.

KonctpynpoBanue apeomeTrpa WM  KOHCTPYMPOBAaHUE JIOAKH U
OIPEAEIIEHUE €€ TPYy30HOABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JHEPrUs.
Mexanndeckast pabota. MoOITHOCTS.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pblyara. [I[puMeHeHue npaBuia paBHOBECHUS pblyara K OJI0KY.



«3onoroe mpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanuzMoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHernueckas H NOTEHUHMAIBHAS  DHEPIHUS.
IIpeBpamienne 0OTHOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYroi. 3aKOH COXPAHEHUS
DHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Tela

110 TOPU3OHTAIILHOU NTOBEPXHOCTH.
2. Hccnenosanue yCiaoBUNM paBHOBECHUS pblyara.
3. M3mepenune KIIJ] HakIOHHOM JIOCKOCTH.

4. I/I3yquI/I€ 3dKOHAa COXPaHCHUA MEXaHUYECKOM OHCPTHUU.
8 KJIACC

Pa3nen 6. TensioBble siB1eHUs.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMUHETUYECKON TEOpUU CTPOECHUS
BelllecTBa. Macca W pa3mepbl aTOMOB U MoJieKyd. OMbIThL, MOATBEPKIAIOLINAE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTRBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TEI HAa OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KHHETHYECKON TEOpUH.
CmauunBaHue U KaMWUISPHBIC SIBIICHUS. TEIOBOE paCIIMPEHNUE U CKATHE.

Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEILJIOBOIO JABHUXKEHUS
gactull. BHyTpeHnss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DSHEpPrUu:
TeIIonepeaya u COBEPIIICHUE paboTHI. Buas TeTUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYCHHUE.

KomnyecTtBO TemioTel. YaenpHas TEIIOEMKOCTH BEIleCTBa. [emI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u konaencamus. Mcmapenme. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOro
JABJICHUSL.

BnaxHocTbh Bo3yxa.

DHeprus TOIUIUBA. Y IeJbHas TEeIMJIOTa CrOPaHHUSL.

[Tpuauner pabotel TermoBbix asurateneit KIIJ| TemmoBoro nBurartens.
TermnoBble IBUTATENIH U 3aI[UTA OKPYKAIOIIEH CPEIbI.

3aKOH COXPaHEHUS U MPEBPAIIEHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOTO JBUKEHHSI.



Ha6monenue nuddyzuun.

HaGmronenne sBieHn I CMaYMBaHUS U KalTWJUTSIPHBIX SIBIICHUH.
HabmroneHne TemioBoro pacumpeHus Tel.

W3meHeHne naBlieHUs ra3a MPU U3MEHEHHH 00bEMa M HArpeBAaHWUU WIIH

LAl o

OXJIAXKJICHUHU.
[IpaBuiia u3mMepeHus TeMIepaTyphl.

Bunel reronepenaum.

OxJnakieHue Npy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUMU CHUJIAMU.

10. CpaBHEHHUE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11. HaGmroienue KumeHus.

12. HaGmroieHre moCcTOSHCTBA TEMITEPATYPHI MPH TIJIaBICHUU.

13. Mojies1 TEIIOBBIX IBUTATENIEN.

Jlabopamopnuie padbomot u onvimel.

1. OmnbITHI MO OOHAPYKEHHIO AEHCTBHS CHUIJI MOJICKYJISIPHOTO MPUTSKCHHUS.

L © N D

2. OnpITHI O BRIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM MIIM caxapa.

3. OnbITHl MO HAOMIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTCH U
TBEPABIX TEI.
Omnpenenenue AaBieHUs Bo3Ayxa B 0aJUIOHE HIMPHULIA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJICHHS BO3AyXa OT €ro
00BbEMa U HArpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka rumoressl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA SKUJIKOCTH

B TEPMOMETPUYECKOI TPyOKe OT TeMIiepaTyphbl.
7. HaOmiomenue wu3MeHEHUsT BHYTPEHHEH OSHEpPruM Tella B pe3yJibTaTe
TEIUIONepeaur U paboThl BHEIIHUX CHII.

8. HccnenoBanue siBIeHUs! TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOIHON U

ropsiueui BOJIBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOH  MpH

TEIUI00OMEHE C HArPEThIM METAITMYECKUM IIITHHIPOM.

10. Onpenenenue yAaenabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nponecca HCapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

13. Onpenenenue yAeabHOU TEIUTIOTHI IIaBJICHUS JbJA.

Pa3znen 7. DiekTprueckue 1 MATHUTHbIE SIBJICHHS.

Onektpuzauusi Tena. JBa poma snekTpuueckux 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXLY TEIaMu).

Onekrpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro noiid. [IpuHinun
CYNEepHO3ULMHU FIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexktpudeckux 3apsigoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUS JJIEKTPHUUYECKOrO TOKA.
Nctounuku mocTossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MarHUTHOE). DIIEKTPUYECKUM TOK B )KUAKOCTSAX U ra3ax.

Onekrtpuueckass uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yyactka uenu. [locienmoBarenbHOE W mapalieIbHOE — COCIUHEHUE
POBOJHUKOB.

PaGota u MONIIHOCTH DJIEKTPUYECKOrOo Toka. 3akoH Jkoyns—JIeHia.
DneKTpuuecKue 1enu U NOTpeOUuTeNn MEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHblE ~ MarHuThl.  B3aumopjelcTBHE  MOCTOSAHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HAaYEHUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HutHoe TIOJ€  BJIEKTpUYECKoro Toka. IlpuMeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. J[eMICTBME MAarHUTHOIO OISl HA IPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. Mcmosib30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Cnioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa posia 2IEKTPUUYECKUX 3apsA0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEN.
Y CTpONCTBO U AEHUCTBUE MIEKTPOCKOA.
DneKTpocTaThuecKas UHIYKIHS.
3aKOH COXpaHEHHUs JIEKTPUUECKUX 3apsiJI0B.
[IpOBOTHUKH U TUDIIEKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO OIS
HcTouHrkH NOCTOSIHHOTO TOKA.
JIelcTBUA 3JIEKTPUUYECKOTO TOKA.
. DIEKTPUYECKUMN TOK B JKHJIKOCTH.
. ['a30Bb111 pa3psn.
. I3MepeHune CHITbl TOKa aMIIEPMETPOM.
. I3MepeHune aneKkTpruiecKoro HarpsKeHUs: BOJIbBTMETPOM.
. PeocTaTt u MarasuH cONpOTUBIICHUM.
. B3aumoencTBre MOCTOSIHHBIX MAarHUTOB.
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTH Pa3aCICHUA I1I0JIFOCOB MarHUTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN TIOCTOSSHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1oJjie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb MOCTOSTHHOT'O TOKA.

HccnenoBanue sBIEHUS 3MEKTPOMArHUTHON UHIYKIIAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBICHUS WHIYKIIMOHHOIO TOKa OT YCIOBHH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSTHHOT'O TOKA.

Jlabopamopnuie padbomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIONCHUIO DJJICKTPU3ALMU  TeJl UHAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne nEHUCTBUS DJIEKTPUUECKOTO MO HAa MPOBOJHUKU U
JADJICKTPUKH.

Co6opka u mpoBepKa padOThI AIEKTPUIECKOM 1IETTH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJupoBaHUe CUJIbI TOKA.

N3Mmepenue u peryaupoBaHue HAPSIAKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro [JIWHBI, IUIOLIAAN MOMNEPEYHOr0
CEYEHUs U MaTepuana.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUHM TMPH TOCIEIOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Js CWIbl TOKa MNPU MHapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYILIETO YEPE3 JIAMIIOUYKY, OT
HaIpsKEHUS Ha HE.

Onpenenenue K111 narpeBartens.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBHS TOCTOSTHHBIX MarHUTOB.
N3yyeHne MarHUTHOrO TMOJiE NOCTOSSHHBIX ~ MAarHUTOB IPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neiMCTBUS JIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUSA
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbI TOKa W HallpaBJICHUS TOKA B
KaTyILKe.

18. MI3yueHue neicTBUSA MArHUTHOT'O 110JIS HA IIPOBOAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3yueHue padoThl JIEKTPOABUTATEIS.

20. M3mepenne KIIJI 351eKTpOABUTaTEIBHON YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHON WHAYKLUU:
UCCIIEIOBAHNE W3MEHEHUWM 3HAYCHUs W HAIPaBICHUS HWHIAYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JABukeHHe. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JABUXKEHHUS. PaBHOMEpHOE MPSAMOJMHEHHOE
nB>keHrne. HepaBHoMepHOe mpsiMOJMHEHOE ABMKeHUEe. CpeaHsas 1 MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHelHoe JBukeHue. CB0oOOJHOE
najgenue. Onbithl ["anumnes.

PaBHOMepHOE ABMXEeHHE MO OKpykHocTd. [lepmon u 4dactoTa oOpaleHus.
JIunelinas u yriioBast CKOpocTH. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

[Tepsoiii 3akoH HeroToHa. Bropon 3akon HeroTona. Tpernit 3akoH HproToHa.
[TpuHUHKI CyTIEpIIO3ULINU CHUIL.

Cuina ynipyroctu. 3akoH ['yka. Cuja TpeHuUs: CUIa TPEHHS CKOJIbKEHHUS, CUla
TPEHUS MOKOS, IPYTU€ BUABI TPEHUS.

Cuna TsHKECTH UM 3aKOH BCEMHUPHOIO TSATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxenue muaner Bokpyr ComnHpa. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHoBecue matepuanbHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEILNIEHHON OCBhIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTh.

Nmnynec Tena. M3meHenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTMBHOE IBUKEHHE.

Mexanndeckass pabota W MOIIHOCTh. PaboTra Cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIIMampHas SHEPTHs Teia, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW 3HEPruu. 3aKOH COXPAHEHUS MEXaHU4YECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenne MexaHMYECKOrO JBHXKEHUS T€la OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTEW U TPACKTOPHUI JBUKEHUS OJHOTO U TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS IPSIMOJIMHEUHOTO JIBUKECHUS.
HccnenoBanue npru3HaKkoOB paBHOYCKOPEHHOT'O ABUKEHHUS.

HaGmronenue nBmkeHus Tea Mo OKPY>KHOCTH.

HaGmtoneHrne MexaHM4eCKUX SIBIICHUM, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUH
OTHOCUTEIBHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MACChl TeJla U JCUCTBYIOIIEH Ha HEro
CUJIBI.

HaGmronenne paBeHCTBA CUIT TTPU B3aUMO/ICHCTBUM TEIL.

HN3meHenue Beca tena rmpu yCKOPEHHOM JIBUKEHUM.

[Iepenayua umirysibca npu B3auMOJEHUCTBUU TEIL.

[IpeobpazoBaHust SHEPTUU IPU B3AUMOICUCTBUU TEII.

CoxpaHeHue uMIyjibca Npu HEYIPYroM B3auMOICHCTBUM.

CoxpaHeHne UMITyJIbca Py a0COTIOTHO YIIPYTOM B3aUMOJICUCTBUMU.
HaGmtoneHne peakTHBHOTO JIBHYKCHUS.

CoxpaHeHrne MeXaHU4eCKOW SHePTUH MPHU CBOOOTHOM A CHUU.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU ABUKEHUU TeJa MOl JeUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimel.

1.

KoncTtpynpoBanue Tpakra Ijisi pa3roHa W JajJbHEHIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WU TEICHKKHU.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKECHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HAaKJIOHHOH TIJIOCKOCTH.

OmpeneneHne YCKOpEHHS Tejla NMPU PaBHOYCKOPEHHOM JIBHDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPECHHOM JBWIKEHHH 0€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCA KakK pPsAJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMECHH OJTMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBKEHHS OT  CHUIBI
HOPMAaJIPHOTO JaBJICHUS.

Omnpenencaue ko3 PUIMEHTa TPEHUS CKOJIBKCHHS.

Ornpenenenue )XECTKOCTU MPYKUHBI.

OmnpenencHue padOTHI CHUJIBI TPSHHS TIPH PAaBHOMEPHOM JIBFDKCHHH Teja
10 TOPU3OHTAIILHON ITOBEPXHOCTH.



10. OnpesesieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpU  NOABEME TIpy3a ¢
MCII0JIb30BaHUEM HEMOJIBU>KHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKOHa COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexanuyeckue KoJeOaHUS U BOJTHBI.

KonebarensHoe nukeHne. OCHOBHBIC XapaKTEPUCTUKK KOJIEOaAHUMN: IEPUOT,
4acToTa, aMIUIATyaa. MaTtemMaTHudecKuii U NpyKUHHBIA MaiaTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomue ~ kosneOaHua.  BolHykneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoHCTBa MexaHMYECKUMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJMHBI M CKOPOCTh €€ paclnpOCTPAHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKocTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue xkonebaHuil Tesn Moj 1eWCTBUEM CUIIBI TSHKECTU M CUIIBI
YIPYTOCTH.

HaGmonenue konebanuil rpy3a Ha HUTU U Ha TPY>KUHE.

HaGmronenrie BbIHY X ICHHBIX KOJIEOAaHUHN U pe30HaHCA.

PacnipocTpaneHne mpo0JIbHBIX U IIONIEPEYHBIX BOJIH (Ha MOJEIH).
Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCcTUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimel.

1. OmnpeneneHne YacTOoThl W Iepuoja KojeOaHWH MaTeMaTU4ecKOro
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MasiTHUKA.
2. Ormpezenenne 4acTOThI U IEPHOJIA KOJIeOaHUH TIPY>KMHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH MeproIa KOJIeOaHUI MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH Meproja KoieOaHuii Npy>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTHU TiepuoAa KojaeOaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAECMOHCTPUPYIOIIUME 3aBUCUMOCTh  Ilepuojia  KoJjieOaHui
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3MepeHue ycKopeHHsi CBOOOIHOTO MaICHHUS.
Pa3nen 10. DiekTpoMarHuTHoOe MoJie U 3JIeKTPOMATHUTHBIE BOJHBI.
DNEeKTPOMAarHUTHOE  TOJie.  DJEKTpOMAarHuTHble  BOJHBIL.  CBoiicTBa
aneKkTpoMarHuTHeIX BodH. Illkana siexkTpomMarHuTHBIX BOJH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DIleKTpoMaruuTHas npuponaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3EKTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. U3zydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUA.
JlyueBas MOJIC/b CBeETa. HUctounuku CBETAa. [IpssmonunerHoe

pacnpoctpanenue ceta. 3atMeHusi Connna u JIynsl. Otpaxkenue ceera. [lnockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenune cBera. 3akoH mpenomyieHUs cBeta. [losiHOe BHYTpeHHee
OTpakeHue cBeTa. Vcnmonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xonx osyueir B JguH3e. OnTuueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnruueckass cucrtema. biaum3opykocTh U
NaTbHO30PKOCTb.

Paznoxenne Oemoro cBera B coekrp. Omnbitel Hetotona. Crioxenue
CIIEKTpaJIbHBIX IBETOB. J(Mcnepcus cBera.

Jemoncmpayuu.

[IpssMOMHENHOE PacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Nony4yenue nzoOpaxxeHil B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xon tydeit B cobuparorieit JInH3e.

XO0JI 1yder B pacCEUBArOLIEH JIUH3E.

[Tony4yenune n3o0paxxeHil C MOMOIIBIO JIUH3.

[Tpunaun neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.
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11. PaznoxxeHue 6eoro cBeTa B CIEKTD.

12. [Tonydenue 6emoro cBeTa NMpu CJI0KCHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH yria OTPaKEHUsI CBETOBOIO Jiyda OT yrja
MaJICHUSI.

2. M3ydeHue XapaKTepUCTHUK M300paKeHUs MPeIMETa B INIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH YIJjla TIPEJIOMJICHHS CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHue n300pakeHU ¢ TOMOUIBIO COOUPAIOLIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHHS M ONTHUYECKON CUIIBI coOMparomen
JUH3BL.

6. OMBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITEl MO BOCHPUSATHIO 1[BETa MPEAMETOB MPU UX HAOIIOJACHUU Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ AIBJIEHUS.

OmneiThl Pezepdopaa u muanerapnas mozenb aroma. Mogenb aroma bopa.
Ucnyckanue u normiomieHue cBera aromoM. KpanThl. JIuneluaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-usnydeHus. CTpoeHHEe aTOMHOTO
sapa. HykmonHas wmoxaenp aromHoro sjapa. W3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos monypacnajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAacCOBOT'O YHUCEIL.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsI3b MacChl W DHEPruM. Peakuuu cuHTE3a |
nenenus anep. Ucrounvku s1epruun CosiHIla U 3BE3].

Anepnas sHepretuka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUNW HaA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3y4EHUS U TOTJIOIICHUSI.

2. CrHeKTpbl pa3auyHbIX Fa30B.

3. Cnektp Bojopoaa.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka HOHU3UPYIOIIUX U3ITYUEHUH.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U IIPOJYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

2. HccrnenoBanue TpEKOB: U3MEPEHUE SHEPTUH YACTUIIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-00001IAKO NI MOYJIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHAZHAYCH /JII CHUCTEMATU3AINH
u  0000IIeHHs] TPEIMETHOTO  COJIEpP)KaHWsI M OMNbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uke s oO0ydaromuxcs,
BBIOPABIIINX ITOT yUEOHBIN MpeIMET.

[Ipu M3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O0ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  OoOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBSACHITH (PU3MUECKHUE
SIBJICHUS, NPUMEHAS I[IOJIYYCHHBIC 3HAHUS, peElarb 3aJadyd, B TOM YHUCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JaHHOI'O pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTOo OOydYarouIuMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
[peIaraeTes:
HA OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh M HAy4YHO OOBSICHSTH
dbu3nYecKue SIBICHUS B OKPYXKAOIICH TPUPOJIC U MOBCEIHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIEAOBaHUS (DU3NUYECKUX SBICHUH, B TOM
YUCJIE JJISl IPOBEPKU TUIIOTE3 U TTOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HaWOOJIEe BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUM.



2. INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSI NPOTPAMMBbI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uMKku Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs HAmpaBlIEHO Ha

JTOCTH)KEHUE  JIMYHOCTHBIX, METaNpeJMETHBIX H  MNPEAMETHBIX  00pa3oBaTENbHBIX
pE3yJIbTATOB.

B pesynbrare uszyueHuss (U3MKA HAa YPOBHE OCHOBHOTO oOIIero oOpa3oBaHHs Y

oOyyaroierocst 0ynyT chopMUPOBaAHBI CIEAYIONIUE JUYHOCTHBIC PE3YIbTATHI B YACTH:

1) MaTPMOTHYECKOI0 BOCTIMTAHMS:

— TMpPOSIBIGHUE HHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
bu3nUecKol HAyKH,

— IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCITUTAHUS :

— TOTOBHOCTh K aKTHUBHOMY YYaCTHUIO B OOCYXKJIE€HUM OOIECTBEHHO 3HAYHMMBIX U
ATUYECKUX MTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JTOCTIKCHUN (PU3UKH;
— OCO3HaHHE BaXKHOCTH MOPAJIbHO-ITUYCCKUX MPUHIIMIIOB B ICATEILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHMS

— BOCIPHUATHE DJCTETHYECKUX KadyecTB (PU3UYECKOW HayKu: €€ TapMOHHUYHOTO
NOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHHUS:

— OCO3HAaHME IIEHHOCTU (PU3NYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJIOTUW, BAXKHENIIEH COCTABIIAIOIIEN KYIbTYpbI;

— pa3BUTHE HAy4yHOW JIOOO3HATEIBHOCTH, UHTEpEca K  HUCCIEN0BATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBaHus KyJIbTYPhI 310POBbSI U IMOIMOHAILHOTO GJIATOIOTY NS

— OCO3HAaHME IIEHHOCTH 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpPE, BAKHOCTH TPaBWJI OE€30MAaCHOTO TOBEACHHUS Ha TPAHCIOPTE, HA JOpOrax, C
AIEKTPUUECKUM U TETUIOBBIM 00OpPYOBAHHEM B JOMAIIIHUX YCIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIka pedIeKCHUH, MPU3HAHHWE CBOErO IMpaBa Ha OMIMOKY M
TAKOr0 )K€ MpaBa y IPyroro 4eioBeKa;

6) TPy10BOTO BOCTIUTAHUSL:

— AaKTUBHOE€ Y4YacTHE B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3allii, TOopoAa, Kpas) TEXHOJOTUYECKOH U COIUAIbHOM
HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;

— UHTEPEC K MPAKTUIECKOMY H3yUEHUIO MPOPECCUi, CBI3aHHBIX ¢ (DU3UKOMH;

7) IKOJIOTHYECKOT0 BOCTIMTAHHUS:

— OpHWEHTalus Ha MPUMEHEHHWE (PU3NYECKUX 3HAHWUW IS PEIICHHs 3ajad B 00JacTH
OKpYy)Karouie cpejabl, IUIAaHUPOBAaHUSI IMIOCTYNKOB W OLIEHKM HX BO3MOXHBIX
MOCJICICTBUM JIJISI OKPYIKAIOILIEH CPEbI;



e — OCO3HAHUE II100AJBHOTO XapaKTeEPa HIKOJIOTHUECKUX ITPOOIJIEM U MMYTEH UX pELICHMUS;

o 8) amanTanum K N3MEeHAIOIHUMCS YCJIOBHSIM COHHATbHOI M MPUPOIHOI cpebl:

e — MOTPEOHOCTHh BO B3aUMOJEHCTBUU NPH BHINIOJHEHUU UCCIIEIOBAHUN U MPOEKTOB
(¢u3nuecKoi HapaBIEHHOCTU, OTKPBITOCTh OMNBITY U 3HAHUSAM JIPYTHX;

e — MOBBIIICHHUE YPOBHS CBOECH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIBHOCTB;

e — MOTpPeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM uucie GOPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HAHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00s1acTu (QU3UKY;

e — IINIAaHUPOBAHUC CBOCTO PA3BUTHA B HpI/IO6p€T€HI/II/I HOBBIX (1)I/IBI/I‘ICCKI/IX 3HaHHﬁ;

e — CTPCMIJICHHUC AHAJIM3UPOBATL W BBIABJIATH B3dMMOCBA3U TIPUPOJHLI, 06II_ICCTB3. n
9KOHOMMKH, B TOM YHUCJIC C UCITIOJIB30BAHUCM (1)H31/I‘ICCKI/IX 3HaHHfI;

e — OOCHKa CBOHX ﬂeﬁCTBHﬁ C y‘IéTOM BJIIMAHHUA HA OKPYKAOIIYIO CpCAy, BO3MOKHBIX
rI100aJIbHBIX HOCHGHCTBHﬁ.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHs TpOrpaMmbl MO (U3WKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus y oOydaromierocst OyayT chopMUpOBaHbl MeTanpeaMeTHbIEe Pe3yabTaThl,
BKJTIOYAIOIINE TO3HABATEIIbHBIC YHHUBEpPCAJbHBIC Y4YCOHbIC NEHCTBHUS, KOMMYHUKATHBHEIC
YHHUBEpCaJIbHBIC YUeOHbIC NEUCTBUS, PETYISATHBHBIE YHUBEPCAIbHbBIC YIeOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJornueckKkune 1eiicTBUA:

BBISIBIIATH M XapaKTePHU30BaTh CYIIIECTBECHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN );
yCTaHABJIMBaTh CYIICCTBEHHBIM TMPU3HAK KJiIacCU(PUKalMKM, OCHOBAHUS IS
0000IIIeHNS B CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHUS B paccMaTpUBaEeMbIX (DaKTax, JaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSIITUXCS K (PU3UICCKUM SBJICHUSIM;

BBISBIIATh IPUIMHHO-CIICICTBEHHBIC CBSI3U NP U3YYCHUU (DU3NUSCKUX SBICHUHN U
MPOIIECCOB, JejaTh BBIBOJBI C HCIOJB30BAaHUEM JCAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHHUM, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI3SIX (DH3NUSCKUX BEITUYHH;
CaMOCTOSITETIHO BBIOMpPATh CMOCO0 pemeHus y4deOHOW (U3HUecKOo 3amadu
(cpaBHEHHE HECKOJIBKMX BapMAaHTOB PEIICHHUS, BHIOOp Hambosee MOAXOMASIIEro C
YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble ucciaeaoBarTebLCKHe 1eMCTBUSA.

HCTIOJIb30BaTh BOMPOCHI KaK UCCJIEI0BATEILCKUI HHCTPYMEHT TTO3HAHUS;
MPOBOJUTH II0 CAMOCTOSITEIbHO COCTABJICHHOMY TIJIAHY OIBIT, HECIOXKHBIN
(bU3NYECKU SKCIIEPUMEHT, HEOOJIBIIIOE UCCIeA0BaHNE (U3NUECKOTO SBICHUS;



OIICHUMBAaTh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh WMH(OpPMAIIMIO, MOJYYCHHYIO B
XOJI€ UCCIIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITEIbHO (QopMynTupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JajbHeillee pa3BUTHE (PUINYECKUX IPOILIECCOB, a
TAaK)K€ BBIJBUTaTh MPEAMNOJNOKEHUS 00 HX pa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undpopmaunmueii:

IPUMEHATH Pa3JIMYHbIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MPU MOUCKE U OTOOpE
uH(OpMaIMK WK JAHHBIX ¢ YIETOM MPETIOKEHHON yueOHOM hU3nYecKon 3a1a4u;
aHAJM3UPOBaTh, CUCTEMAaTHU3UPOBATH M  HMHTEPIPETHUPOBATH  HMHQPOPMAIHIO
Pa3IUYHBIX BUAOB U (DOPM TMpeCTABICHUS;

CaMOCTOSITEJILHO BBHIOMPATh ONTUMANIbHYIO (HOpPMY MpEICTaBICHUST UHPOPMAIIUU U
WUTFOCTPUPOBATH PEIlaeMble 3a/1a4ud HECJIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOU
rpaduKoi 1 X KOMOWHAITUSIMH.

KoMMyHuKaTHBHBIE YHUBeEPCAJIbHbIC YUeOHbIE NeCTBUS:

B XOJi¢ OOCYXJICHHS Yy4eOHOro maTepuaja, pe3yJbTaToB JadopaTOpHBIX paboT u
NPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMbl M BbICKA3bIBAThH
ujed, HalleJeHHbIE Ha pEIIeHHE 3aJayl U MOoAJepX aHue OJaroxenareabHOCTH
OOIIIEHHS;

COTOCTAaBJISITh CBOM CYXKIEHUS C CYXKICHUSMU JPYIMX YYaCTHHUKOB JIMAJIoOra,
O0OHapy’KUBATh Pa3JInYME U CXOACTBO MO3UIUH;

BBIPa)KaTh CBOIO TOUKY 3pEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEJCTaBIATh PE3YIAbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OMbITa
(3KCTIEpUMEHTa, UCCIIEI0BAHUSI, TPOECKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHANBUAYATbHOU pabOThI
IIPHU PEIICHUH KOHKPETHOU (PU3HIECKON TTPOOIEMBI;

NPUHUMATH IIeJId COBMECTHOM JESTeNIbHOCTH, OPraHU30BBIBATH JCHCTBUS MO €€
JOCTIDKEHUIO:  paClpeieNisaiTh pPOJU, OOCYKJaTh TPOIECCHl W Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJICH;

BBHITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsl KAUECTBEHHOTO PEe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C IPYTUMHU WICHAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

CaMoopraHmaunﬂ:

BBISIBJISITH TPOOJIEMbl B JKU3HEHHBIX M YUYEOHBIX CUTyalMsX, TPEOYIOUIUX MIJIs
peleHns PU3NUEeCKUX 3HaHU;



OpPUEHTUPOBATHCS B PA3NTMYHBIX MOAX0JAX MPUHATHSA PELICHUN (MHIMBHIYaIbHOE,
MPUHATHE PELIEHUs B TPyIIE, IPUHITHE PEUICHUI TPYNION);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pelieHus: (PU3MUECKON 3ajaud WIM IUIaHa
UCCIIEJOBAHMS C Y4ETOM HMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MO>KHOCTEH,
apryMeHTHpPOBATh MpeJiaraeéMble BapUaHThl PEIICHHUI;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAIlMy U MPEJIarath IJIaH €€ U3MEHEHNS,
OOBSACHATH NPUYUHBI JTOCTHKEHHS (HEIOCTUKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBbI B JEATENBHOCTh (B TOM UYHMCIE B XOJ BBIIOJHEHHUS
(u3MUecKoro HcciaeOBaHUS WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOATENLCTB,
MU3MEHMBIINXCS CUTYyaIMi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPYyroro 4YejoBeKa B XOJE CIOpa WIM AUCKYCCHU Ha
Hay4YHYI0 TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JOTUKY JPYrOro;

Npu3HaBaTh CBOE MpPaBO HA OMIMOKY MpHU perieHuH (QU3MYecKuX 3anady Wid B
YTBEPKACHUSAX HA HAYUHBIE TEMBI U TAKOE 7K€ IIPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATHI

K xoniry o0y4yenus: B 7 kiacce mpeMeTHbIE Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHHIA:

UCTIOJIh30BaTh MOHATHA: (HU3MUECKHEe W XUMHYCCKHE SBJICHHS, HaOIIOJCHHE,
OKCIIEPUMEHT, MOJeNIb, THIIOTe3a, CIUHUIBI (U3WYECKUX BEIWYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBW)KCHHE (paBHOMEPHOE, HEPAaBHOMEpPHOE, MPSIMOJIHMHEHHOE),
TpaeKTOpHs, PAaBHOACHCTBYIOMmAs cuia, Acdopmarus (ymnpyras, IIacCTHYECKas),
HEBECOMOCTbH, COOOIIAIOINECS COCY/IbL;

paznuyatrh saBieHus (Auddy3us, TEMIOBOE JIBMKEHHUE YACTUIl BEIIECTBa,
paBHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE NBIKCHUE, WHEPIUS, B3aUMOJICUCTBUE
TEJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BpalleHHs, TMepenaya
JaBiICHUS TBEPABIMU TEJAMHU, >KUIKOCTIMHU M Ta3zaMu, aTMocepHOe MaBlieHuE,
[JIaBaHUE TEJ, TMPEBPAIICHHUs] MEXaHWYECKON SHEpPruH) MO ONHUCAHUIO UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIONINX JaHHOE
dusnueckoe sBICHUE;

pacmo3HaBaTh MPOSBICHWE W3YYEHHBIX (U3MUECKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4HCIIe (U3UYECKHE SBJICHHUS B TPHUPOJAC: MPUMEPHI JABUKCHHUS C
Pa3TUYHBIMUA CKOPOCTSIMU B KMBOM W HEKUBOW MPHUPOJIE, TEHUCTBUE CUIIBI TPESHUS B
MPUPOJC W TEXHHUKE, BIUSIHUE aTMOC(EPHOTO JTABJICHUS HA KUBOW OPraHU3M,



IJIaBaHWE PbIO, phlUuard B TeJie YelOBEKa, MPU ITOM NEPEBOAUTH MPAKTHUUECKYIO
3a/1a4y B y4eOHYIO, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (MpPHU3HAKHU) (PU3UUECKUX
SIBJICHU;

OMHUCHIBATh H3yYEHHBIC CBOMCTBA Tel M (UBUYECKUE SIBICHUS, HWCIOIb3YS
dbu3nyeckue BeNUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IYTh,
CKOPOCTb, CpPEAHSA CKOPOCTb, CWJIA YNPYIOCTH, CHJa TSKECTU, BEC Tena, Cuia
TpeHus, AaBieHue (TBEPJOTO Tejia, >KUAKOCTH, Tras3a), BBITAIKUBAIONIAS CHUJIA,
MexaHuuyeckass paboTra, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHUJIbI, KOd(PhUIIMEHT
MOJIE3HOTO JICUCTBUS MEXaHW3MOB, KHHETUYECKAsl U MTOTEHIIMANIbHASI SHEPTHs ), IpU
OMMCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKUM CMBICI UCIIOIb3yEMbIX BEJIMUMH, UX
o003HaYeHUsT W CAWHUIBI  (PU3UUYECKUX  BEJIMYMH, HaXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUYUHY C JPYTUMU BEIUYMHAMU, CTPOUTH
rpaduKi U3y4EHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBJICHUS M TPOIIECCHI, HCIOJIb3Ys
npaBWiIa CJIOXKEHUS Ccull (BIOJb OJHOW mpsiMoid), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMesa, MpaBWIO paBHOBecus pblyara (0J0Ka), «30J0TOE MPABUION»
MEXaHUKH, 3aKOH COXpPaHEHHMs MEXaHWYeCKOW DHEpruu, TIpU OSTOM JaBaTh
cioBecHYl0 (OPMYJIHUPOBKY 3aKOHAa M 3alUChIBaTh €r0  MaTeMaTUYeCKOoe
BBIPAXKCHUE;

OOBSCHATHh (PU3UUECKHUE SIBICHMSI, MPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE  CHUTyallMi  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BSICHEHHE U3 1—2 JIOTMUECKHUX MIAroB C
ornopoii Ha 1—2 M3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacu€tHble 3afaud B 1-2 nelcTBUs, WCMONB3Yys 3aKOHBI U (OPMYIIHI,
CBs3BbIBAIONINE (DM3MUECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a7add
3aMKChIBaTh KPATKOE YCIOBUE, MOJCTABIATh PU3NUECKUE BETUYUHBI B (DOPMYIIBI U
POBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC JaHHBIC, HECOOXOUMBIE JIJISl PEIICHUs
3ajJ1a4, OLIEHUBATh PEATUCTUYHOCTD MOYYCHHON (PHU3NYECKOI BETHMYNHEI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh NpPHU TOMOIIN (PU3NIECKUX
METOJI0OB, B OIMCAHUU HUCCIEHOBAHUS BBIACIATH MPOBEPIEMOE MPEANOI0KEHUE
(rumore3y), paznuyaTh U UHTEPIPETUPOBATH IMOJYUYEHHBIH PE3yIbTaT, HAXOJIUTh
OIIMOKH B XOJI€ OTBITA, JIENATh BHIBOJIBI 110 €TO PE3yJIbTaTaM;

MPOBOJUTEH OMBITHI 1O HAOMIOMEHNUI0 (PU3NYECKUX SBICHUNA WM (PU3NIECKUX
CBOMCTB Tenm: (GOpMYIUPOBATh MPOBEPSEMBbIC MPEANOIOXKEHHS, COOUpaTh
YCTAHOBKY W3 TMPEIJI0KEHHOTO O00OpYyJAOBaHHUS, 3alKChiBaTh XOJ OIbITa H
dbopMynHpOBaTH BEIBOBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BDEMEHH, MaCChl Tesla, 00bEMa, CUJTIBI
U TEMIIEPaTyphl C UCHOJb30BAHUEM AHAJOTOBBIX U IU(POBBIX NPUOOPOB,



3aMMChIBATh MMOKa3aHUs MPUOOPOB ¢ YUETOM 3aJlaHHOM aOCONMIOTHOM MOTrPEUIHOCTH
U3MEpPEHUN;

MIPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOW BETUYMHBI OT IPYroi
C HCHOJb30BAaHUEM MPSAMBIX HW3MEPEHUHM (3aBUCUMOCTH MYyTH pPaBHOMEPHO
JOBWKYIIETOCS T€la OT BPEMEHM [BW)KCHUS TENA, CHJIbI TPEHUS CKOJIBKEHHS OT
Beca TeJa, KauecTBa 00pabOTKHU MOBEPXHOCTEN Tell U HE3aBUCUMOCTHU CHUJIbI TPEHUS
OT IUIOLIAJAN CONPUKOCHOBEHUS TEJI, CHJIBI YIPYTOCTU OT YJJIMHEHHUS INPYKHUHBI,
BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tella, OT TIJIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TEJO, YCIOBUN MIIaBaHUS TEN, YCIOBUI paBHOBECHUS pbhluara U OJIOKOB),
y4acTBOBAaTh B IIAHMPOBAHUU Y4YEOHOrO HCCIEAOBAaHMS, COOMpPATh YCTAHOBKY H
BBIMOJHATH U3MEPEHMUS, CIEeAYs MPEIOKEHHOMY IJ1aHy, (UKCUPOBATH PE3YIbTaThl
NOJIYYeHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE MPEJIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BHIBOBI MO pe3yabTaTaM UCCIEeI0BaHNUS;

NPOBOAUTH KOCBEHHBbIE M3MEPEHHS (U3MUECKHX BEIUYHUH (IJIOTHOCTH BEIIECTBA
KUIOKOCTH M TBEPAOrO TeENa, CWIA TPEHUS CKOJIBKEHHUs, AaBJICHUE BO3AyXa,
BBITAJIKABAIOIIAsl CUJIA, JEHUCTBYIOIIAs HAa NOTPYKEHHOE B KHUAKOCTh TEJO,
KO3 (UIIMEHT  TOJE3HOr0  JEWCTBUA  NPOCTBIX  MEXaHU3MOB),  CIEIys
OPE/UIOKEHHON  WMHCTPYKLUMHU: TpUd  BBIIOJHEHUU  HU3MEpPEHUl  coluparthb
JKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE NUCKOMOM BEIINYUHBI,
coOmoaTh NpaBUja TEXHUKUM Oe3omacHocTH mHpu paboTe ¢ 1a00paTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOLINECS COCY/ Ibl, 0apOMETp, pblyar, MO IBUKHBIN
Y HETIOABIKHBIN OJI0K, HAaKJIOHHAs MJIOCKOCTB;

XapaKTepHu30BaTh MPUHLUIBl JEUCTBUS M3YUYEHHBIX HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM HA MX ONMUCAHUA (B TOM YHUCIEC: MOAMIMIHUKH, YCTPOHMCTBO
BOZONIPOBO/IA, THIPABINYECKUHN PECC, MAHOMETP, BBICOTOMED, IIOPIIHEBOM HACOC,
apeoMeTp), UCTOJb3Ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
¢u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MPUMEpPAX) MHPAKTUYECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUI B TMOBCEIHEBHOM XHU3HU ISl OOECTIeYeHHs
0e30macHOCTH TMpHU OOpaleHHH C MpUOOpaMH M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHUSI 3J0pOBbS M COOJIOJEHUS HOPM DKOJOTHYECKOTO TMOBEACHHUS B
OKPY’KAIOIIEH CpeE;

OCYILIECTBIATh OTOOP MCTOYHUKOB MH(popmanuu B VHTepHETE B COOTBETCTBUU C
3aJaHHBIM TIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE WMEIOIIHUXCS 3HAHUM U IIyTEM
CPaBHEHMS PAa3IMYHBIX MCTOYHUKOB BBIIECIATh MHPOPMALMIO, KOTOpas SBIAETCA
MPOTUBOPEUNBOUN WIIM MOKET ObITh HEJJOCTOBEPHOM;



UCIIOJIb30BaTh IPHU  BBITOJIHEHHMM Y4YEOHBIX 3aJaHUNl  HAay4YHO-TIOMYJISIPHYIO
IUTEPaTypy (U3HUECKOr0 COAEpN AHUS, CIPABOYHBIE MATEPHAJIbl, PECYPChl CETH
WuTepHer, BiageTh NpUEMaMH KOHCIEKTUPOBAHHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIK U3 OJJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE 2—
3 UCTOYHMKOB MH(pOpMAIMU (HU3HUECKOTO0 COJEPKAHMS, B TOM YHUCIE IMyOJIMYHO
JIeNaTh KPaTKUe COOOIIEHHS O PE3YJIbTaTaX MPOEKTOB WM y4E€OHBIX UCCIIEI0BAHUM,
IIpU OTOM TPaMOTHO MCIIONB30BaTh HW3YYEHHBIM IIOHATUMHBIA amnmapar Kypca
(u3HKHU, COMPOBOKIATH BBICTYIJIEHUE MTPE3CHTALIUEH;

IPU BBIMOJTHEHUHN YUYE€OHBIX MPOEKTOB U UCCIEAOBAHUN pacnpeaensaTh 0013aHHOCTH
B I'PyINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aa4aMU, CJICAUTH 3a BBIIIOJHEHUEM
IUIaHa JIEMCTBUM, aJeKBAaTHO OLICHMBATh COOCTBEHHBIM BKJAJ B JIE€ATEIbHOCTD
IPYIIbI, BBICTPAaMBATh KOMMYHMKATHBHOE B3aMMOJCHCTBHE, YUYHUTHIBASI MHEHHUE
OKPYXKaIOIUX.

K koniry o0ydyenus: B 8 kiacce mnmpeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxaTb CHOPMHUPOBAHHOCTH y 00YYAIOIUXCS YMEHHI:

UCIIOJIH30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TETUIOBOE JIBHXKCHUE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKUE U aMop(HBIC Tela,
HACBIIIEHHBII M HEHACBHIIIEHHBIH Tap, BIAXHOCTh BO3lyXa, TeMIIepaTypa,
BHYTPEHHSISI SHEPIHsl, TEIJIOBOU JABUTATENb, AIEMEHTAPHBIN JIEKTPUUECKUH 3apsij,
ANEKTPUYECKOE T0JIe, MPOBOJHUKH U TUAJICKTPUKU, TMOCTOSHHBIN 3JIEKTPUYECKUM
TOK, MarHUTHOE TIOJIE;

pasnuyarh SBJIEHUS (TEIJIOBOE pACIIMpPEHUE W CKaTue, Terionepenaya, TerioBoe
paBHOBECHE, CMauyMBaHHWE, KAMWUISIPHBIC SIBJICHUSA, HUCHApEHHE, KOHICHCAIus,
IUTaBJICHWE,  KpuUcTayuim3anus  (OTBEpleBaHHWE), KHUIEHHE, Terulonepeaaya
(TEeTIOMpPOBOAHOCTD, KOHBEKIIHS, U3TYUYCHUE), SJCKTPHU3AIU Tell, B3aUMOICHCTBUE
3apsA/I0B, ACUCTBUS IJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAaHUE, B3aMMOJICHCTBHE
MarHuTOB, IEUCTBUE MATHUTHOTO TOJI HA TPOBOJHUK C TOKOM, JIE€KTPOMAarHuTHas
MHIYKIMS) 1O ONHCAHUIO HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMIHUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBIICHWE H3YYEHHBIX (U3HUECKHX SIBICHUN B OKpY)KAIOIIEM
MUpE, B TOM 4nciie pu3ndeckre SBICHHS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U
KaNWUIApHBIE SIBICHUSI B MPUPOJE, KPUCTAUIbl B mpupope, uznydenue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEsI, CHETa,
ANIEKTPUYECKHE SIBICHUS B aTMoc(epe, DICKTPHUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHoOe moJje 3emud, aApeid MOoT0CoB, POJb MATHUTHOTO TOJIS JJIS JKM3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, TPU OSTOM MEPEBOJAUTH MNPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIICIIATH CYIIECTBEHHbIE CBOMCTBRA (IIPU3HAKU) (PU3UUECKUX SIBICHUN;



ONKCHIBATh HW3YUYEHHBIC CBOWCTBA Tel M (PU3WYECKUE SBICHUS, WCIOJB3YS
duznUeckre BEIIMUNHEI (TEeMIIepaTypa, BHYTPEHHSS YHEPTHS, KOJTUISCTBO TEILIOTHI,
ylnenabHas TEMJIOEMKOCTh BEIIECTBA, yJeibHas TEIUIOTa IUIABICHUS, YAeIbHas
TETI0Ta mapooOpa3oBaHus, yaeJdbHasl TEIUIOTa CropaHHs TOIUIMBA, KO3()PHUIMEHT
MOJIC3HOTO JIEHCTBUS TEIUIOBOM MAITWHBI, OTHOCUTENIbHAS BIAKHOCTH BO3AYyXa,
AIIEKTPUYECKUI 3apsiji, CHJa TOKA, AJIEKTPUYECKOE HAIMpPSHKCHHE, COMPOTHBICHHE
MPOBOJIHMKA, yIEIbHOE COMpOTHUBICHUE BeEIIeCcTBAa, paboTa ¥ MOIIHOCTh
AIEKTPUYECKOTO TOKA), TPU ONMUCAHUU MPABWILHO TPAKTOBATH (PU3MYCCKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, O0O3HAYCHHS W EIUHUIBI (PU3HYECKUX BEIUYMH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO BEITUYUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH I'PpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3UYESCKUX BEITUUMH;
XapaKTepHu30BaTh CBOWCTBA TeJ, (U3MUCCKHUE SIBJICHUS W IPOICCCHI, HCIIOIB3YS
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KHHETHUECKOW TEOPUU CTPOCHHUS BEIECTBA,
NPHUHIIAIT CYICPIIO3MIINK TMOJICH (HAa KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHCHHSI
3apsifga, 3akoH OMa Juis ydacTka 1end, 3akoH Jxoyms—JIeHna, 3akoH coXxpaHeHUsI
DHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMCHIBATH €T0
MaTEMaTUICCKOE BBIPAKEHUEC;

OOBSACHATHh (PU3UYECKUE TMPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIC U B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPHUYUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX IIAroB ¢ OMIOPOH Ha
1-2 wW3y4eHHBIX CBOWCTBAa (PH3WYECKHX SIBICHUH, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEI;

pemats pacuéTHble 3amayd B 2—3 JEUCTBUS, HCIONB3Ys 3aKOHBI M (HOPMYIIHI,
CBSI3BIBAIONINE (PU3MYCCKUEC BEIMYMHBI: HAa OCHOBE aHAlM3a YCIOBHUS 3aadd
3alMChIBATh KPATKOE YCIOBHE, BBIABISATh HEIOCTATOK JAHHBIX IS PEIICHUS
3a/1a4d, BHIOMpATh 3aKOHBI W (DOPMYNbI, HEOOXOAUMBIE i €€ pelIeHus,
IPOBOJIUTH PACUETHl U CPABHHUBATPH MOJYICHHOE 3HAUYCHUE (U3MUECKON BEIMUUHBI
C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh NpPHU TOMOIIN (PU3NIECKUX
METOJIOB, WCIIOJIb3ysl  OMHCAHHWE WCCIECNOBAaHUA, BBIJACIATH MPOBEPSEMOE
MPEANOI0KEHNE, OIICHUBATh MPABMIBHOCTH MOPSIIKA MPOBEACHUS HCCIEIOBAHUS,
JIeaTh BHIBOIBL;

MPOBOJUTH OMBITHI 1O HAOMIOMEHNI0 (PU3NYECKUX SBICHUNA WM (PU3NIECKUX
CBOMCTB Ten (KamWUISAPHBIC SIBICHWS, 3aBHUCHMOCTH JABJICHHUS BO3AyXa OT €ro
o0BéMa, TeMmIepaTypbl, CKOPOCTH TMpOIECCa OCTBHIBAHWSA W HArpeBaHUs MPHU
M3IY9eHUH OT I[IBETa W3Jydaromeld (MOTJIONIAoNIeii) MOBEPXHOCTH, CKOPOCTh
UCTIApeHUsT BOABI OT TEMIEPATyphbl KUAKOCTH ¥ TUIOMIAAH €€ TOBEPXHOCTH,
ANEKTpU3AIUS TET M B3aWMMOJECHCTBHUE DJIEKTPUUICCKUX 3apsiiOB, B3aUMOJCHCTBUE
MMOCTOSTHHBIX MarHUTOB, BU3yaJIM3aIlisl MAaTHUTHBIX TTOJICH TTOCTOSSHHBIX MarHUTOB,



JEHUCTBUS MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHHTA,
CBOMCTBa 3JICKTPOJBUTATENS MOCTOSHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSICMBIC
MPEANOIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEIJIONKEHHOTO 000pYIOBaHUS,
OTMCHIBATH XOJT OTBITA U (DOPMYITUPOBATH BHIBOIHI,

BBITIOJIHATDh TPSAMBIC HW3MEPCHHUS TEMIIEPATypbl, OTHOCHTEIBHOW BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKAa, HAMPSDKEHUS C WCIOJb30BAaHHEM aHAJOTOBBIX MPUOOPOB M
JTaTYNKOB (PU3WYECKUX BEIIMYWH, CPABHHBATH PE3YyIbTaThl U3MEPEHUU C YIETOM
3aJ1aHHOM a0COJIOTHOM MOrPENIHOCTH;

IPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYCCKON BEIMYMUHBI OT JAPYTOM
C UCIIOJIb30BAaHUEM  TMPSAMBIX  HM3MEpPEHUH  (3aBUCUMOCTH  COINPOTHBIICHHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAId TIONEPEYHOIO0 CEUYCHHS U YACIBHOTO
CONPOTHBIICHHS BEIIECTBA MMPOBOIHNKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOAHHUK, OT
HaANPSDKCHHSI Ha MPOBOJIHKUKE, UCCIICIOBAHUE TTOCIICIOBATEIIBHOTO U ITapalIeILHOTO
COCIMHCHUI TTPOBOHUKOB): TUIAHUPOBATh UCCIICIOBAHNE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPCHHUS, CIICAYS MPEIOKCHHOMY IUIaHy, (PUKCHPOBATH PE3YIbTaTh
NOJIYYCHHOW 3aBUCHMMOCTH B BHJE TaOMWIl M TpaduKoB, JejJaTh BBIBOJBLI 110
pe3yJIbTaTaM MCCIICIOBAHUS;

IIPOBOJAUTH KOCBEHHBIC U3MEPECHUS (U3HUSCKUX BEIMUWH (yJIeabHas TeIII0OEMKOCTh
BEIICCTBA, COMPOTHBIICHHE IPOBOJHHUKA, pad0Ta M MOIIHOCTH AJICKTPHYECKOTO
TOKa): IUIAHUPOBAaTh M3MEPEHUsS, COOUPATh OSKCIECPUMEHTAIBHYIO YCTaHOBKY,
cienys IpeIyI0KEHHON MHCTPYKIIMY, U BEIYMCIIATh 3HAUCHHUE BEJINYUHBI,
coOI0IaTh TIPaBWJIA TEXHUKH OE30MacHOCTH TpH padoTre ¢ JabopaTOPHBIM
00opyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS H3YYCHHBIX IPUOOPOB M TEXHHUYCCKUX
YCTPOKMCTB ¢ OMOPOH HAa MX ONMHUCAHUSA (B TOM YHCJIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUMK DIICKTPHUCCKOM
DHEPTUHU, SJCKTPOOCBETHTEIBHBIC IMPUOOPHI, HArpeBaTelbHBIC 3JICKTPOIPUOOPHI
(mpuMepsI), SIEKTPUUCCKUES MPETOXPAHUTEIIH, IJICKTPOMArHUT, SJICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKa), MCIOJB3ys 3HAHUS O CBOHCTBaX (PU3MYECKUX SBICHHH U
HE0OX0ouMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTEIbHBIE MPHOOPHI 110
cXxeMaM M CXEMaTHYHBIM pPHUCYHKaM (KHUIKOCTHBIA TEPMOMETpP, TEpPMOC,
MICUXPOMETpP, THUTPOMETp, JABUTATEIb BHYTPEHHETO CrOpaHHs, 3JICKTPOCKOII,
peoCTaT), COCTABNIATHL CXEMBI JJICKTPUYSCKUX IIeNeld ¢ IOCISAOBATSILHBIM H
MapajuleIbHBIM ~ COCAMHEHUEM JJICMEHTOB, pa3jaudas YCJIOBHBIE OO0O3HAYCHHS
AJICMEHTOB JJICKTPUUSCKUX TICTICH;

MPUBOAUTh TPHUMEPHI (HAXOAUTh HWH(POpMANHMI0O O TpUMEpax) IPAKTHISCKOTO
WCIIOIb30BaHUs (DM3WYSCKUX 3HAHWK B ITOBCEIHEBHOM JKM3HH JUIS OOCCIICUCHMS
0€301acHOCTH MpH 00paIeHUH C IPUOOPAMHU U TEXHUUYCCKUMHU YCTPOHCTBAMH,



COXpaHEHMs 3JI0POBbS M COOJIIOJICHUS HOPM HKOJOTUYECKOTO TIOBEICHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBIITh MOUCK MH(opMaruu (pusznueckoro cojepxkanus B MHTepHETE, Ha
OCHOBE MMEIOIIUXCS 3HAHWW M MYTEM CPABHEHHS JOIMOJTHUTEIIBHBIX UCTOYHUKOB
BBIJICJIATh, MH(OpMaIHIO, KOTOpas SBISETCS MPOTUBOPEYUBONM WU MOXKET OBITh
HEIOCTOBEPHOMU;

WCIIOJB30BaTh TMPU  BBINIOJHEHUU YUYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HMYECKOTO COAEp)KaHUs, CIPABOYHBIC MaTepUalibl, PeCypchl CETH
WNutepuer, Brnanerpb npuéMaMu KOHCHEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIIEHMs, 00001mast
uH(OPMAIINIO U3 HECKOJBKUX UCTOUHUKOB (PU3UYECKOTO COJIEPKAHUsI, B TOM YHCJIE
nyOJUYHO TMPEJACTABISITh Pe3yJbTaThl TMPOCKTHOM WJIM HCCIEI0BATEIbCKOM
NEATebHOCTH, MPHU OSTOM TIPAMOTHO MCIOJIB30BaTh HM3YUYCHHBIH TOHATUHHBIN
amnmapart Kypca (GU3uKH, COMPOBOXKAATh BRICTYIIJICHUE TIPE3CHTAIINCH;

IPU BBIMOJHEHUH YYEOHBIX MPOCKTOB W HCCIEIOBAHUM (PU3NUECKUX MPOIECCOB
pacripefiensiTh O00SI3aHHOCTH B TPyNIe B COOTBETCTBUM C TOCTABJICHHBIMU
3aJja4yaMM, CIEIUTh 3a BBINOJHEHUEM IIJIaHa JEUCTBUM W KOPPEKTUPOBATH €ro,
aJIeKBaTHO OILEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIHLHOCTH I'PYIIIbI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJIEWCTBHE, MPOSBISAs  TOTOBHOCTH  paspeliarh
KOH(JIUKTHI.

K xoniy o0ydyenus: B 9 kiacce mnpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JOKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHHI:

UCIIOJIB30BaTh TOHATHS: CHCTeMa OTCY€Ta, MarepuajbHas TOYKAa, TPACKTOPHS,
OTHOCHUTEIBHOCTD MEXAaHUYECKOTO  JIBHM)KEHUS, nedopmarms (ympyras,
IIacTU4eckas), TpEeHUe, ICHTPOCTPEMHUTEIPHOE YCKOpPEHHE, HEBECOMOCTh U
NEPETrPy3KH, LIEHTP THKECTH, a0COMIOTHO TBEPAOE TEINO, IIEHTP TSIKECTH TBEPAOTO
TeJda, PaBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, HH(QPa3ByK H
YIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATBHO30PKOCTh, CHEKTPHl MCITYCKaHWUS W TIOTJIOIICHUSA, anbda,
OeTa- ¥ TaMMa-u3Ty9deHHs, U30TOIbI, SAepHAs SHEPIeTHKA,

paznuyaTh sBJICHHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBUKCHUE,
PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBUXKEHHE, CBOOOJHOE TaJeHuE Tel,
paBHOMEpPHOE JBIKCHUE II0 OKPYKHOCTH, B3aUMOJICCTBHE Te€JI, PEAKTUBHOE
JBMDKEHHUE, KOoJieOaTeIbHOE IBUKCHHE (3aTyXaloIue U BBIHYXJICHHbBIC KOJIeOaHus),
pE30HAHC, BOJHOBOE  JIBMOKEHHE, OTPaKEHHE  3ByKa,  MPAMOJMHEHHOE
pacnpocTpaHeHHe, OTPaKEHUE M TPEIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHHE CBETA, pa3j0oKeHHUE OEJIOro CBETa B CIIEKTP U CI0KEHUE CIIEKTPATbHBIX
IIBETOB, TUCIEPCHUS CBETA, €CTECTBEHHAsI PaJlOaKTUBHOCTh, BO3SHHUKHOBEHHUE



JUHEWYATOro CIEKTpa U3JIyUYEHHMs) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOUIUX JaHHOE (DU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (PU3MUECKUX SIBICHHUI B OKpYXKaroleM
Mupe (B TOM uwuciie (U3UYECKHE SBJICHUS B MPUPOJAE: TMPUIUBBI U OTIUBHI,
newkenne miaHeT CoONMHEYHOM CHUCTEMBI, pPEAKTUBHOE JBUKEHUE IKHUBBIX
OpraHW3MOB, BOCHPUITHE 3BYKOB >XHWBOTHBIMH, 3€MIICTPSICEHHUE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, I[BETa T€Jl, ONTUYECKHUE SBJICHUS B MPUPOJE, OMOIOTUUECKOE
NEUCTBHE BUJIUMOTO, YIBTPA(PUOJIETOBOTO U PEHTTEHOBCKOTO M3JIY4YCHUH,
€CTEeCTBCHHBIM pPAJMOAKTUBHBIA (POH, KOCMUYECKHE Jy4d, PaTUOAKTUBHOE
U3JIy4YeHUE TMPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAJUOAKTHBHBIX HU3JIYYECHUU Ha
OpraHW3M 4YeJIOBEKa), MPU ITOM NEPEBOAUTH MPAKTHUYECKYIO 3a/ladyy B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (U3UUECKUX SIBJICHUM;

OMHUCHIBATh HW3YUYCHHBIC CBOWCTBA Tel W (U3WYECKHUE SBICHUS, WCIOJb3Ys
dbu3udeckue BETUYUHBI (CpeaHsAsT W MTHOBEHHAs CKOPOCTh Tella TpH
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHUE, TIepeMelieHre, MyTh, YIJIOBas CKOPOCTh,
cuja TPEHMS, CUJia YIPYrOCTH, CUJIa TSHXKECTH, YCKOPEHHUE CBOOOHOTO IMaJIeHHUS,
BEC Tella, UMNYJIbC Tejla, UMITYJIbC CHJIbI, MEXaHW4Yeckas padoTa M MOIIHOCTD,
NOTCHIIMAIbHAST JHEPrus Teja, TMOJHSATOrO HaJ TOBEPXHOCTBIO  3EMIJIH,
NOTEHIMAIbHAs SHEPrusl CHKaTOW MpPYyKUHBI, KUHETUYECKass DSHEpPrus, IOJHAs
MEeXaHM4YecKasi SHeprus, Mepuoj U 4acToTa KojeOaHW, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETAa, IMOKA3aTeb IMPEJIOMIICHHUS CpPENbl), MpHU
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HMCIOIb3YEMBIX BEIHYHH,
o0O3HaueHusT ¥ eAUHUIBI (U3UYECKUX  BEIUYUH, HAXOIUTh (QOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEJIMYHMHY C IPYTUMHU BEITUYMHAMU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUUH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBJICHUS W MPOIIECCHI, HCIOJIb3YS
3aKOH COXpPAHEHMS JHEPrUM, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIUI
CYNEepHO3ULUHN CHUJI, IPUHLUI OTHOCUTENbHOCTH ["anunes, 3akonbl Hpl0TOHA, 3aKOH
COXpaHEHHsI MMITYJIbCa, 3aKOHbl OTPAXKCHHSI M TPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMs 3apsAJIOBOIO0 U MAacCOBOTO YHUCEN MPH SAEPHBIX PEaKUUsAX, IPU 3TOM
JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alHMCBHIBATh €T0 MATEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATH (PpU3MYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh  MPUUYUHHO-
CJICICTBCHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE M3 2—3 JIOTMUECKHX IIaroB ¢ OMOpOi Ha
2—3 W3YYCHHBIX CBOWCTBA (U3WYECKUX SBICHUN, (PU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3amauu (OMHUPAIOIIMECS HAa CUCTEMYy U3 2—3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHBI ¥ (DOPMYIIbI, CBSI3bIBaIOIINE (PU3NUECKHUE BETUUMHBI: HA OCHOBE



aHanM3a yCJIOBUA 3aJa4yM 3alHChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJAOCTAIOLINE
Wi W30BITOYHBIE JaHHbIC, BBIOMpATh 3aKOHBI U (POpPMyJbI, HEOOXOIUMBIE IS
pelIeHus, MPOBOAMTH pPAacCYEThl M OLEHHUBATH PEATUCTUYHOCTH IMOIYYEHHOTO
3HAaYeHUs1 (PU3NYECKOI BEIMUUHBI;

pacno3HaBaTh MNpPOOJIEMbl, KOTOPbIE MOXHO PEIIMTh NpHU HOMOUIM (PU3NYECKUX
METOJIOB, HCIIOJb3ysl ONHMCAHWE MCCJIENOBAaHUA, BBIACIATH MNPOBEPSEMOE
MPEANOI0KEHNE, OLIEHUBATh MPABUJIBHOCTh MOPSAKA IMPOBEJIECHUS HCCIEAOBAHMS,
JIeNaTh BBIBOJbI, UHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUN U ONBITOB;
OPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (DU3MYECKUX SIBICHUN WM (U3UUYECKUX
CBOICTB Ten (M3yueHue BTOpPOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHHUs SHEPTUH,
3aBUCUMOCTb IepuoAa KoJieOaHMH NPY>KUHHOTO MasTHHKAa OT MacChl Tpy3a M
KECTKOCTH TPYKUHBl M HE3aBUCUMOCTh OT AaMIUIMTYAbl MajiblX KoJeOaHUM,
OpSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETa, Pa3NIOKeHHE OeJoro CBeTa B CHEKTD,
U3y4YeHHE CBOMCTB M300paKEHHS B IUIOCKOM 3€pKaje M CBOMCTB H300pa’KeHUS
npeIMeTa B COOMparoIei TuH3e, HaOMI0AeHUE CIUIONIHBIX U JINHEWYAThIX CIEKTPOB
U3ITyYEHHUs): CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOTO Habopa
0o0OpyZOBaHMs, OIMUCHIBATH XOJ ONBITA W €ro pe3yibTaThl, (OPMYIUPOBATH
BBIBO/IbI;

IPOBOJIUTEH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpEess cpeaHee
3HaYeHHE HU3MEpsIeMOl BeIMUMHBI ((POKyCHOE paccTosHHE COOMparoIlei JIMH3BI),
00OCHOBBIBaTh BHIOOP cI10c00a NU3MEPEHUsI (M3MEPUTEIBLHOTO PUOOPA);

IPOBOJIUTh UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C MCIIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH (3aBUCHUMOCTh IYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JABIDKEHNN 0€3 HavyalbHOW CKOpPOCTH, Iepuojia KojeOaHWi MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHbI HUTH, 3aBUCHUMOCTH YIJIa OTPaKEHUs CBETa OT yIjla MaJeHus U
yria [peloMJIEHHus OT yIjla M[ajeHus): IUIaHUpOBaTh  MCCIEI0BaHUE,
CaMOCTOSITETIbHO COOUpPATh YCTAaHOBKY, (DPUKCHpOBAaTh pPE3yJbTaThl IOJYYEHHOM
3aBHUCUMOCTH (PU3UUYECKUX BEJIMYMH B BUJE TAaONULl U IpaUKOB, J€1aTh BBIBOJABI
10 pe3yJibTaTaM UCCIIEIOBAHUS;

MPOBOJIUTHh KOCBEHHBIE HM3MEpeHUsl (PU3MUECKUX BEIWYUH (CpPEelHSs CKOPOCTh U
YCKOpPEHHME Teja IpU PaBHOYCKOPEHHOM JIBHJKEHHUH, YCKOPEHHE CBOOOJHOTO
NaJeHUs, KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEHUSI CKOJIBKEHUS, MEXaHUYECKast
paboTa W MOIINHOCTb, YacTOTa M TEpUOJA KoJIeOaHH MaTeMaTHYecKoro u
NPYXKHHHOTO MasiTHUKOB, ONTHYECKAsl CHjla COOMpAIOUIeil TMH3bI, pailOaKTUBHBIN
¢oH): mIaHUpPOBaTH H3MEpPEHUs, COOMpaThb HKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBINIOJIHATD U3MEPEHUS, CIEeNys MPEAIOKEHHOW HHCTPYKIIUH, BBIYUCIISITh 3HAUEHUE
BEJIMYMHBl W aHAJIU3UPOBATH IOJIYYEHHBIE pE3YyJbTaThl € YYETOM 3aJaHHOM
MOrPENTHOCTH U3MEPEHUN;



coON0aTh NpaBWIa TEXHUKH OE€30MacHOCTH Npu padore ¢ JabOpaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (U3MUECKUX MOJENE: MaTepuaabHas
TOUYKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JUH3A,
IJIaHEeTapHas MOJENb aTOMa, HyKJIIOHHAs MOZEJIb aTOMHOTO SIAPa;

XapaKTepU30BaTh MPUHIUIIBEI JIEUCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOUCTB € OMOPOM HA HMX OMUCAaHUA (B TOM 4YHCIE: CIUIOMETP, IaTUYUKHU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa, 53XO0JIOT, OYKH, MEPHUCKOII,
¢oToamnmapar, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosnb3ys 3HaHUSL O CBOMCTBaX (PU3MUYECKUX SIBIICHUN U HEOOXOIUMBIE
(duznueckre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBICE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB W TEXHOJIOTMYECKUX IPOLECCOB IMPHU
pEelIeHUH Y4YeOHO-TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEeMbl [JIsl TMOCTPOCHUS
N300pa)KEeHUH B IJIOCKOM 3€pKajie U COOMpPAIOIIeH JIMH3E;

IPUBOJAUTL TMPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MPUMEpPaX) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUNA B TOBCEJIHEBHOM MKU3HMU ISl O0OECTICUECHMS
06e30macHOCTU MpU OOpalIeHUU C MPUOOpaMU U TEXHUYECKHMU YCTPOWCTBAMH,
COXpaHEHHUS 3JI0pPOBbsI M COOJIOACHUS HOPM SKOJOTUYECKOrO IIOBEJEHUS B
OKpY’Karouien cpeae;

OCYHIECTBIISITh TOUCK HWH(poOpMaluu ¢uzndeckoro coaepxkanus B HHTepHeTe,
CaMOCTOSATEILHO (POPMYIHPYSI TOMCKOBBIM 3ampoc, HAXOIUTh MYTH OIpeaesIeHUs
JIOCTOBEPHOCTH TOJYYeHHOW HH(OpPMAIMM HA OCHOBE MMEIOUIMXCS 3HAHUU WU
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIONIb30BaTh IPHU  BBINIOJIHEHMH Yy4YEOHBIX 3aJaHUil  HAay4YHO-TIOMYJSPHYIO
auTeparypy (GU3HUECKOro COJAEpX aHUs, CIPABOYHBIC MaTEPHAIbl, PECYPCHI CETH
WNuTtepHer, BnageTh npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHON 3HAKOBOW CUCTEMEBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IMCBbMEHHBIE U YCTHbIE COOOILEHUS Ha OCHOBE
uH(OpPMAIMN U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACpN aHUS, MyOTUIHO
MPEACTABIATh PE3yJIbTAThl MPOEKTHON MM UCCIEA0BATEIBCKON NESITENBbHOCTH, IPU
3TOM TPAMOTHO MWCIIOJIB30BaTh WM3YYEHHBIM MOHATUHHBIA amnmapar H3y4aeMoro
pasfena (UMK U CONPOBOXKIATh BBICTYIJICHHE Mpe3eHTalMed C y4éToMm
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



3. TEMATHYECKOE IIJIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM KOHTDOML Peajiu3anus BOCHUTATEILHOIO (ungposbie)
n/n nporpaMmmsl Bceero M P NMOTEHI[HAJIAa YPOKA o0pa3oBaTe/ibHbIE
aKTHKA
P pecypcbl
Paszpnen 1. ®usuka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa
1.1 du3uKa - HayKa 0 IIPUPOJIE 2 Y CTanoBICHHE noBepuTenbHbIX | bromoreka IIOK
' YK PHpOZL OTHOLICHWH MEXIYy Y4uTeneM | | https://m.edsoo.ru/7f416194
00y4aIOIIIMHUCS. [ToGyxnenue
1.2 dusnyeckue BEITNINHEI 2 /1 00y4arOIIIXCs cobmoath bubmorexa LHOK
O6HIerI/IH$ITBIe HOPMBI, TIPUHITHAIIBI https://m.edsoo.ru/7f416194
yaeOHOM IUACIIUILIINHBI u
EcTecTBeHHOHAYYHBIH METO camoopranusaunu. POPMHPOBAHNC Y | pu6yorera [[OK
1.3 2 /1 00yUaroIMXCs MOJIOKUTEIBLHOTO
MMO3HAHUS OTHOMICHHA K MPEIMETY https://m.edsoo.ru/7f416194
Hroro o pazueny 6

Pa3nen 2. [lepBoHavaibHbIe CBeIEHUS O CTPOEHHH BelllecTBA

21 C 1 IIpuBneueHue BHUMAaHUA Buoauorekxa I_[OK
. TPOEHUE BEIllECTBA =
P obywarommxcst K - MPAKTHYECKOH | pitps://m.eds00.ru/7f416194
N 3HAYMMOCTH HU3Yy4acMOIro MaTte€puaa.
29 JIBU>KeHUE U B3aUMOJEHCTBHAE YaCTHIL 5 1 VIHMLMHpOBAHHE M IOLICPIKKA bubnuoreka [IOK
BEIllECTBA CaMOCTOSITENbHON nesitenbHOCTH, | https://m.edsoo.ru/7f416194
TBOPYCCKOI 0 OTHOLICHUA K
BBIITOJITHECHHUTO MMPAKTUYCCKUX
o bubnuoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 1 3a/laHui.  POPMUPOBAHHE  HaBbIKA _ 3
HOCTAHOBKH 1enm yue6uoit | Nttps://m.edsoo.ru/7f416194
ACATCIBbHOCTH.
Hroro no pazneny 5




Pa3nen 3. /IBu:keHune ¥ B3auMoaelicTBHeE TeJ

[IpuBneuenue BHUMaHus | bubnuoreka [IOK
3.1 MexaHu4ueckoe ABUKEHNE 3 o
00y4Jaromuxcss K TPAaKTUYECKOH |  https://m.edsoo.ru/7f416194
HAYNMOCTH u MOT
3.2 HMuepnus, Macca, IIIOTHOCTH 4 /1 o " ovanme. | BuomoTera HOK
. MaTepuaia. HULMAPOBAHUE U
pHuA, ’ P LHHp . | https://m.edsoo.ru/7f416194
MOIIEPKKA CaMOCTOSITEIbHOM
JIESITENLHOCTH, TBOPYECKOTO
OTHOIIIEHUS K BBITIOJIHEHUIO
MPAKTUYECKUX 3aJaHui.
3.3 Cwna. Busl cun 14 1/2 PopmupoBaHHe naspika [ bromorexa HOK
MMOCTAaHOBKH eIu yuebHoii | https://m.edsoo.ru/7f416194
JIeITEIILHOCTH, TJIAaHUPOBAHUS
yueOHOM NI TEIbHOCTH.
YMmeHue pemath Qu3ndecKue 3aaauu.
Hroro mo pazmeny 21
Pa3nen 4. laBiieHne TBEPABIX TeJl, JKUIKOCTEH U ra3oB
Hasnenue. [lepenaya naBieHust [IpuBneuenue BHUMAaHUI
. 6 . | buomoreka [JOK
4.1 TBEPABIMU TEJIAMHU, )KUJIKOCTIMHU U 3 OOy4JalIIUXCsI K IIPAKTHICCKOU httos//m.ed 17£416194
ra3aMu 3HAYNMOCTH M3y4aeMoro ttps:/m.eds0o.ru
Marepuasia. MHunuupoBaHue u — OK
o HOIHOTEKA
4.2 JlaBJICHHUE SKUIKOCTH 5 MOJIIEPIKKa CaMOCTOATEIBHOMI I
JNESTENbHOCTH, TBOpueckoro | Nitps:/m.edsoo.ru/7f416194
43 A (1) 5 1 OTHOULIECHHUS K BBIIIOJTHEHUTIO Bubnuoteka LHOK
. T™MOC(epHOE JaBICHHE o
p a HNPAKTUICCKUX 3alaHuH. | https://m.edsoo.ru/7f416194
dopmMupoBaHUE HaBBIKA
IMOCTaHOBKH Henu yueOHOU
JIeSITENILHOCTH, OTCTaMBaHHUE
44 JlericTBHE KUAKOCTH M ra3a Ha 7 1/3 cOOCTBEHHOH  Touku  3peHus, | bubmuoreka [JOK
' MOIPY’KEHHOE B HUX TEJIO CaMOCTOATCIIPHOCTH u | https://m.edsoo.ru/7f416194
CaMOKOHTPOJIA. Pa3zButne
KpCaTUBHOCTU MBIIJICHUA,
WHHUIIMATHUBBI, HaXo0J4HuBOCTH,




AKTUBHOCTH pu peHICHNN

Uroro o pazneny 21
Pa3nen 5. PaGora n MmomHoCTh. JHEprus
ITpuBieuenue BHMMaHug | buodmmorexa [IOK
5.1 PaboTa 1 MOIHOCTE 3 1/1 P N 1
o0ydJaronuxcsi K MPaKTHYEeCKOU | https://m.edsoo.ru/7f416194
3HAYNMOCTH A3y4aeMOT0
5.2 [IpocTeie MeXaHU3MBI 5 /1 1 v bubmuoreia LIOK
. Marepuaa. HUIIMMPOBAHUE U
p P 1HHp . | https://m.edsoo.ru/7f416194
MOJIJIEPIKKA CaMOCTOSTEILHON
JIEATEIHBHOCTH, TBOPUYECKOTO
OTHOILIEHWS K  BEIMIOJHEHHIO
MPAKTUYECKHUX 3aJaHui.
dopmMupoBaHHUE HaBbIKa
[IOCTAaHOBKH eI yaeOHOM
JIEATEILHOCTH, OTCTauBaHUE
5.3 MexaHudecKast SHEPTUs 4 1/1 CODCTBEHNOI  TOUGL 3Pt | BuGmmorexa LIOK
' p CaMOCTOATEILHOCTH M1 https://m.edso0.ru/7f416194
CaMOKOHTPOJIS. PasBurue
JIOTHYECKOTO MBIIUICHUS, YMCHHS
AHATM3UPOBATH MOJTYYCHH YO
uH(pOPMAIIHIO, YMEHHS
yCTaHaBJIMBATh PUYHUHHO-
CIEACTBEHHBIE  CBA3M, JIE€JATh
BBIBOJIBI.
Utoro no pazneny 12
YMeHI/Iﬁ IJIAaHUPOBATH yqeGHon ACATCIIBHOCTD, Pa3BUBATD JIOTUYCECKOC MBILIJICHUC,
AHAJIN3UPOBATH ITOJIYUCHH HH@OpMAalK, ACJIaThb BBIBOJIEI. PasBurtie kpeatuBHOTO
PesepBHOe Bpems 3 P YCHILYIO HH{O ’ P
MBIIUICHUS, THULNUATUBBI, HAXOJYNBOCTHU, aKTUBHOCTHU IIPU PCHICHHUN (1)I/I3I/I‘ICCKI/IX
3a/1a4.
OBILIEE KOJIMYECTBO YACOB I10 68 6 /12

I[TPOTPAMME




8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungpossbie)
Ne n/m KonTpous/
nporpaMmal Bcero Peanunzanus BoCIUTATEILHOTO o0pa3oBaTe/bHbIE
IIpakTuka
MOTEHIHAJIA YPOKA pecypchbl
Pazjnen 1. TenuioBble siBJIeHUA
11 C . 7 1 [Ipusnedyenue BHUMaHusA | bubmuoreka [JOK
. TPOCHUE M CBOMCTBA BEIECTBA o
P oOydyaromuxcst K HPaKTHYECKOH |  https://m.edsoo.ru/7f4181ce
3HAYUMOCTH H3Yy9aeMOIr0 MaTepHaa.
NuannuupoBanne " MO JIJTEPKKA
CaMOCTOATEILHOU NeATEIILHOCTH, Eufs 1IOK
HOJIMOTEeKA
1.2 Tennossle nporeccel 21 2/5 TBOPYECKOIo OTHOINCHHA K hitos://m.ed 178
BBINIOJIHEHUIO MTPAKTHYECKUX 3aaHui. ttps://m.edsoo.ru/7f4181ce
®opMupoBaHHE HaBbIKa MOCTAHOBKH
ey yueOHON JesITebHOCTH.
Hroro mo pazueny 28
Pa3nen 2. DiaekTpruyecKue 1 MATHUTHBIE SIBJICHHS
DneKTpUYECKUe 3apsiibl. [TpuBneuyenue BHUMaHUS
6 . | bubmmoreka [JOK
2.1 3apsKEHHBIE Tella U UX 7 /1 O0y4aromuXxcs K IIPaKTHICCKOH https://m.edsoo.ru/7f4181ce
B3aMMOJIeiiCTBHE 3HAUUMOCTH H3Y4aeMOro MaTepuana. L :
WuunuupoBanue u MOJITIePKKA
. . o bubmuorexa [JOK
2.2 [ToCTOSIHHBIH ANEKTPUUYECKHI TOK 20 217 CaMOCTOATEILHOU ACATCIIBHOCTH, httos://m.ed 17£4181
TBOPYECKOTO OTHOLICHHUS K | NUPs:/m.edsoo.ru ce
23 M 6 1/15 BBINIOJIHEHUIO MPAaKTHYECKUX 3afaHuid. | Bubmuoreka [JOK
. arHUTHBIE SBIICHUS
¢ ABIC ' Ymenue pemarh GpU3MIECKHe Xa aun. https://m.edsoo.ru/7f4181ce
dopMupoBaHHE HaBbIKA MOCTAHOBKU
EeH yueOHOU JEeSITeNIbHOCTH,
24 DNeKTPOMArHUTHAS HHIYKIHS 4 oTcramanne  cobcTBeHHoif  Toukn | PHOMOTEKa LIOK
3peHus, CaMOCTOSTENILHOCTH u | https://m.edsoo.ru/7f4181ce
CaMOKOHTpOJIsl. Pa3BuTHe ITOrH4ecKoro




MBIIIUICHUS, YMEHUS aHaJU3UpPOBATh
MOJYYCHHYI0 HH(OpMaIuoo, yMeHUs

Wroro mo paznery 37
YMeHus mIaHupoBaTh yUeOHYIO IE€ATeNbHOCTD, Pa3BUBATh JJOTUYECKOE MBIIIUICHHE,
PesepBHOE BpeMs 3 aHAJIM3UPOBATh TOJYYCHHYIO HWH(OpMAaIIUIO, nelaTh BBIBOILL. Pa3Butne
KPEaTHBHOTO MBIIUICHHS, HHUIIMATHBEI, HAXOJUNBOCTH, AKTHUBHOCTH TIPH PEIICHUN
(hU3MUECKUX 3a/1aY.
OBIIEE KOJIMYECTBO YACOB I10 68 6/14.5
)

[TPOI'PAMME




9 KJIACC

KoaunuecTBo yacoB 3J1eKTp0HH1,[e
No 11/ HaumenoBanue pa3aesion KounTpou (ungpossbie)
°n/nm
U TEM IIPOrpamMmMbl Bcero b/ Peanunzanus BoCIUTATEILHOIO 05Pa3OBaTeﬂbHHe
IIpakTuka NMOTEHINAJIA YPOKA pecypcbl
Paznen 1. MexanuuecKue siBJeHUS
11 MexaHnueckoe ABUKEHUE U 10 11 IIpuBneuenne BHMManusa oOydarommxcs | Bu6mmuoreka [JOK
' CHOCOOBI €r0 OMUCAHUS K IIPaKTUICCKON SHaYUMOCTH | https://m.edsoo.ru/7f41a4a6
H3y4aeMoro Marepuaia.
. " bu6moreka [IOK
1.2 BzanmMopeiicTBue Tein 20 1/3 HHUITUMPOBAHUE u NOJITTCPKKA httos://m.ed 17841446
CaMOCTOATEILHOU NeATEIILHOCTH, ps.//m.€dsoo.ru asa
TBOPYECKOTO OTHOIIIEHUS K
BBITIOJIHEHUIO TPAaKTHYEeCKuX 3amaHuii. | bubmmortexa [JOK
1.3 3aKOHBI COXpaHEHUS 10 1/3 p a 1
dopMUpOBaHME HaBbIKa MOCTAHOBKHM | https://m.edsoo.ru/7f41a4a6
1eIM yIeOHOU NIeATeTLHOCTH.
Hroro o pazueny 40
Pasznen 2. Mexann4yeckye K0JIe0aHNA U BOJIHBI
[IpuBneyenne BHuManusa oOyuaromuxcs | bubnunorexa [HOK
2.1 MexaHnudeckue KojaeOanus 7 1/3 p . 1 1
K MIPAKTUUECKOU 3HAYUMOCTH | https://m.edsoo.ru/7f41a4a6
U3y4aemMoro Marepuara.
NuunuupoBanue Hu MOJICPIKKA
CaMOCTOATEIIHLHOMI JIeSITEIILHOCTH,
TBOPYECKOTO OTHOIIIEHUS K
P o bubmuorexa [JOK
2.2 MexaHuueckue BOJIHbBI. 3BYK 8 1/3 BBIIIOJTHCHUIO TIPAKTHYCCKUX 3aJaHMU. httos://m.ed I7f41ada6
@opMHpPOBaHHE HABBIKA IOCTAHOBKHU ps.//m.edsoo.ru asa
Lenn y4eOHOU JIeSITENNLHOCTH,
TUTAHUPOBAHUS YUeOHOM NEesITEbHOCTH.
yMeHI/Ie pemarb (I)I/I3I/I‘{€CKI/IG 3a4a4u.
Hroro no paszneny 15




Paznen 3. 3J'ICKTPOM3FHHTHO€ moJie ¥ 3JICKTPOMAIrHUTHBIC BOJIHBI

31 DNEeKTPOMarHuTHOE T0JIE U

OJICKTPOMArHUTHBIC BOJTHBI

1/2

HpI/IBJIGLIeHI/Ie BHHUMAaHUA 06y11a}01111/1xcs1

K IPAKTHYECKON 3HAYUMOCTH
U3y4aemMoro Marepuaia.
Nuannuuposanue u MOJZICPIKKa
CaMOCTOSTEIIBFHOM JIESTEILHOCTH,
TBOPYECKOTO OTHOIIEHHUS K

BBITIOJTHCHUIO TMPAKTHYECKUX 3aJIaHUU.
®opMHUpPOBaHHE HABBIKA MOCTAHOBKH
1eIn yueOHOH JIeSITeTbHOCTH,
OTCTanMBaHHE COOCTBEHHOM TOYKH
3peHusl, CaMOCTOSATEILHOCTH n
caMOKOHTpoJis. Pa3Buthe moruyeckoro
MBIIIUICHUS, YMEHHSI  aHaJU3HpPOBATH
MOJYYCHHYI0 MH(pOpMaNHio, yMEHUs
yCTaHaBJINBATh MPUYUHHO-
CJIEICTBEHHEIE CBA3M, JENaTh BHIBOEI.

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

Pasznen 4. CBeToBbIe ABJICHUA

3aKOHBI pacIpOCTpaHEHUs
cBeTa

4.1

1/2

JIMH3BI U ONITUYECKUE

4.2 IpUOOPEI

1/3

Paznoxxenue Genoro ceera B
CIIEKTp

4.3

/2

[TpuBneueHne BHUMaHUS OOy4arOIINXCS
K MPaKTHYECKON 3HAYUMOCTH
U3y4aeMoTro MaTepuana.
WuunuupoBanue u MOJITIePKKA
CaMOCTOSITEIbHOM JESITeNIbHOCTH,
TBOPUYECKOTO OTHOIICHHUS K
BBITIOTHEHUIO TPAKTUYECKUX 3a/IaHui.
dopMupoBaHHE HaBbIKAa TOCTAHOBKHU
e y4eOHOU JIeSATEIbHOCTH,
OTCTauBaHUE COOCTBEHHOM TOYKHU
3peHus, CaMOCTOSITEIbHOCTH u
caMOKOHTpoJia. Pa3Butue moruuyeckoro
MBIIIJICHHSI, YMEHUS aHAIU3UPOBATH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubnmuoreka [JOK
https://m.edsoo.ru/7f41a4a6




NOJyYeHHYI0 ~ MH(OpManuio, yMEHHUS

yCTaHaBINBalh TTPAYAHHO-
Hroro no pazneny 15
Paznen 5. KBanToBBIC SABJICHUA
51 Hcnyckanne 1 noryiomeHne 4 P IIpuBneuenne BHMManus oOy4arommxcs | Bu6mmuoreka [JOK
' CBETa aTOMOM K IIPaKTHICCKOH SHAa9MMOCTH | https://m.edsoo.ru/7f41a4a6
A3y4aeMOTO MaTepHaa.
" e P bu6mmoteka [IOK
5.2 CrpoeHue aTOMHOTO pa 6 1/1 HULMMPOBAHNE u MOIIEPIKKA hitos://m.ed 17841446
CaMOCTOSATEILHOU NeATEIILHOCTH, ps.//m.€dsoo.ru asa
TBOPYECKOTO OTHOIIIEHUS K
BBITIOJTHCHUIO TPAKTHYECKUX 3aJIaHUM.
®dopMHUpPOBaHHE HABBIKA IMOCTAHOBKH
LEeIn yaeOHOH JIeITEIbHOCTH,
OTCTauBaHUE coOCTBEHHOIT TOYKH
5.3 SnepHble peakuu 7 1/1 bubmorexa LOK
. 3peHus CaMOCTOSITEILHOCTH n
p p P ’ https://m.edsoo.ru/7f41a4a6
caMOKOHTpoJis. Pa3Buthe moruyeckoro
MBIIIUICHUS, YMEHHsS  aHaJU3HpPOBATH
MOJYYCHHYI0 HMH(OpMANHMIO, YMEHUS
yCTaHaBJIMBATh MPUIUHHO-
CJIEICTBEHHEIE CBA3H, JENaTh BHIBOBI.
Utoro no pazneny 17
Pa3nen 6. [ToBTOpHUTE/ILHO-00001IAI0INI MOAYJIB
YMmenust IJIaHUPOBATh y4eOHYIO
JeSTEIbHOCTh, Pa3BUBATh JIOTHYECKOE
[ToBTOpeHue u o6oOIIEeHNE MBIIIICHHUE, aHaIM3upoBaTh Bu6 OK
6.1 COJIEpKAHMSA Kypca pU3HKH 9 /2 nonysennyio mupopmaumio,  jenars | bubmorera If
32 7-9 K1ace BBIBOJIBI. PaszButue KPEaTHBHOTO https://m.edsoo.ru/7f41a4a6

MBIIUIEHUS, HHALIHATUBEI, HAXOIYMUBOCTH,
AKTUBHOCTH TIPH pelIeHHH (PU3NIECKUX
3aJad4.
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IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Ne n/m
Tema ypoka
1 ®u3nka — HayKa 0 Ipupoje. SBaeHus npupoast
2 dusndecKue sIBICHUs
3 du3nvecKue BEIMUYUHBI U UX U3MEPEHUE
4 VYpok-uccnenoBanue "M3mepenue teMnepaTypbl Ipu MOMOIIH KHUAKOCTHOTO TEPMOMETPA U TATYMKA TEMIIEPATYPHI"
5 Mertoapt HayuyHOTO TI03HaHUS. Onrucanne GU3NIECKUX SBICHUM C TIOMOIILIO0 MOAeIIeH
5 VYpoxk-uccnenosanue "IIpoBepka rumoTe3bl: NaaIbHOCTH MOJETA MIAPUKA, YIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemectBa. OnbIThL, JOKa3bIBAIOIINAE JUCKPETHOE CTPOCHHUE BELIECTBA
JIBUKEHHE YacTHI] BEIIECTBA
Ypok-uccienoBanue «OnbIThI 10 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B)
10 ArperatHble COCTOSIHUS BEIIECTBA
11 Oco0eHHOCTH arperaTHbeIX COCTOSIHUIM BoAbl. O000meHue no pazaeny «llepBoHauanbHble CBEIEHUS O CTPOCHUH BELIECTBA
12 Mexanuueckoe BH>KeHHE. PABHOMEpHOE 1 HEPABHOMEPHOE IBUKEHUE
13 Ckopoctb. EnuHuUIIBI CKOPOCTH
14 Pacyer myTu u BpeMeHU JABHKEHUS
15 Nuepuus. Macca — mepa UHEpPTHOCTH Tell
16 [TnotHOCTH BemecTBa. Pacyetr Macchl u 00beMa Tena 1Mo ero MmIOTHOCTH
17 JIaGopatopHas paboTa «OnpeneneHue MI0THOCTH TBEPIOTO Tena
18 Pemenue 3amau o teMme "[InoTHOCTE BemrecTBa"
19 Cuia kak xapakTepucTuka B3auMojieicTBus ten. Cuna ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH PacTsHKEHUS (1eopMalvi) MPYKUHBI OT MPUIOKEHHON CHITBD»




21

[[IBnenue Tsrorenus. Cuia TSKECTU

22 CBsi3b MEX]y CUIION TSDKECTH M Maccoi Tena. Bec tena. Pemenue 3amau o teme "Cuia tsbxectu"”

23 Cuna TsHKeCTH Ha IPYyrux Iuranerax. Gu3ndeckue XapaKTepUCTHKHU TUTAHET

24 Nsmepenue cui. Jlunamomerp

25 Bec tena. HeBecomocTb

26 CrnoxeHue IByX CUJI, HAPABJICHHBIX 110 OJTHOM mpsiMoid. PaBHOIelicTBYIOIIAs CHTT

27 Pemenue 3anau mo teme "PaBHojeiicTByromast cuit'”

28 Cuna Tpenus u e€ Buapl. TpeHHe B IPUPOJIE U TEXHHUKE

29 JlaGopatopHas paboTa «/3ydeHue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKECHHUS OT CHJIBI IABJICHUS U XapaKTepa COMPHUKACAIOIIIXCSI
ITOBEPXHOCTEN»

30 Pemenue 3a1a4 Ha onpesielieHUe PaBHOACHCTBYIOIICH CHITBI

31 Pemenne 3amau mo remam: «Bec tenay, «I'paduueckoe nzobpaxkenue cuny, «Cuiby, «PaBHOIGHCTBYIOIAS CHTI)

32 KonTtponbHas padoTa mo Temam: «MexaHndeckoe ABMKEHUEY», «Macca, IIIoTHOCThY, «Bec Tenay, «I['padudeckoe nzodpaxenue
cuy, «Cunbb»

33 JaBnenune. CriocoObl yMEHBIIICHHS ¥ YBEIIMUCHUS JTaBJICHUS

34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS raza oT 00bEMa, TeMIepaTyphl

35 [lepenaua naBieHus TBEPABIMU TelaMH, KUAKOCTAMU U razamu. 3akoH [lackans

36 JlaBieHue B )KMJIKOCTH U rase, BRI3BAHHOE JCHCTBHEM CHUJIBI TSXKECTH

37 Pemenue 3anay no reme «/laBienue B xuaKocTu u raze. 3akoH [lackansa»

38 CooOmaromiuecs CoCcyabl

39 I'mnpaBnuueckuii npecc

40 ManomMetpsl. [lopiHeBoM JKUIKOCTHBINA HACOC

41 Atmocdepa 3emin 1 IPUYHHBI €€ CyIIIeCTBOBAaHUS

42 Bec Bo3nyxa. ATMocdepHOe JaBieHne

43 N3mepenue armocdeproro nasnerus. OnsiT Topprueniu




44 3aBHCHMOCTh aTMOC(EPHOTO IABJICHHUS OT BHICOTHI HaJl ypPOBHEM MOPSI

45 Bapomerp-anepon. ATMocdepHOe 1aBICHNE HA Pa3IMYHBIX BBICOTAX

46 Pemenwue 3amaq mo reme "' AtmocdepHoe naBienue"

47 JleiicTBHE KUAKOCTHU U ra3a Ha OTPYKEHHOE B HUX T€JI0. ApXUMeEZ0Ba Cuila

48 JlabopaTtopHnas padoTta «OnpeierieHrue BHITAIKUBAIONIECH CUJIBI, IEUCTBYIOIIEH Ha TEJI0, TOTPYKEHHOE B )KHIKOCTH)

49 JlabopaTtopHnas pabota o Teme «lccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJI€ OT 00bEMa MOTPY>KEHHOH B JKUJIKOCTb YaCTH
Tena»

50 [TmaBanue ten

51 JlabopaTtopHnas pabota "KoHCcTpyrpoBaHue apeomMeTpa Wi KOHCTPYHPOBAHKE JIOJKH U OTIpeIeTIeHUE €€ TPpy30T0bEMHOCTH "

52 Pemenue 3agau no temam: «IlmaBanue cynoB. Bo3gyxomnnaBanuey, «/{aBienune TBEpAbIX TEI, KUIKOCTEN U ra30B»

53 KonTponeHast pabota no Teme «JlaBieHne TBepAbIX Tell, JKUAKOCTEH U ra30B»

54 Mexanudeckas pabora

55 MomHoCTh. EMMHUIBI MOIITHOCTH

56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MTPH MOAbEME TI0 JieCTHUIIE"

57 [Ipocteie Mexanu3msl. Prruar. PaBHoBecue cuit Ha peluare

58 Prruaru B Texnuke, ObITy 1 ipupoe. JlabopatopHas pabora «MccnenoBanue ycioBuii paBHOBECHS pblyara

59 Pemenue 3aa4 no Teme «YcnoBuUsi paBHOBECHS PbIYaray

60 Koaddunment nonesHoro aevictsus mexanuszma. Jlaboparopunas pabora «Mzmepenue KI1J[ HaKIOHHOMN TIOCKOCTI

61 Pemenue 3aga4d mo teme "Pabota, momHocTh, KIT/["

62 Mexannyeckas sHeprus. Kunetnueckas u moTeHIMaIbHas SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHUYECKOW SJHEPTUH

64 VY pOK-3KCTIEPUMEHT 110 TeMe "DKCIepUMEHTaTbHOE ONpeIeeHne U3MEHEHUS] KHHETHUECKOW M MOTEHIIMAIbHON SHEPT U IPU
CKaThIBaHHUH TeJa 10 HAKIOHHOU MIOCKOCTH"

65 KonTtponpHas pabora no reme «PaboTa u MOIIHOCTb. DHEPIUs»

66 PezepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "MexaHnueckoe JBUKeHue"




67

PesepBHriit ypok. PaboTa ¢ Tekcramu no Teme "JlaBrnenue TBEPABIX TEN, KUAKOCTEH U ra3oB"

68

Pesepaubliit ypok. Pabota ¢ Tekctamu no Teme "Paborta. MomnocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




8 KJIACC

Ne n/m Tema ypoka

OcHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KHHETUUYECKON TEOPUU U UX OTIBITHBIE TIOITBEPIKACHUS
Macca u pa3mep aTOMOB U MOJIEKYJ
Monenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOTO COCTOSIHUN BEIIECTBA

4 OObsicHEHNE CBOUCTB TBEPAOTO, )KUIKOTO W Ta3000pa3HOT0 COCTOSTHUM BEIIeCTBA HA OCHOBE MOJIOKEHUH MOJICKYIISIPHO-
KMHETUYECKON TEOpUU

5 Kpucrannmaeckue un amopdHbIe Tena

6 CMaunBaHue U KanwuIsipHOCTh. [loBepXHOCTHOE HATSKEHNE

7 TenioBoe paciiupeHue u cxaTue

8 Temmnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEINIOBOTO JBUKEHUS YACTHII

9 Bayrpennsis sneprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPTUU

10 Buasl Terionepenaun

1 Ypok-koHpepenus "IIpakTruueckoe UCIoIb30BaHNE TEIOBBIX CBOMCTB BEIIECTB M MAaTEPHAJIOB B LIENIX
sHeprocOepexxeHus"

12 KonudecTBo TemioTel. Y aenbHas TEII0OEMKOCTh

13 YpaBHeHue TernoBoro 6ananca. TemnooOMeH U TEMI0OBOE PaBHOBECHE

14 JlaGopaTtopHnas pabota "VcciiemoBanue SBJICHUS TEIJI000MEHa IPH CMEIIMBAHUH XOJIOAHOU U TOPSYEH BOJIbI"

15 Pacyer konmyecTBa TEIIOTHI, HEOOXOIUMOTO ISl HATPEBAHUSA Tella U BBIJEIIEMOTO UM MTPU OXJIXKICHUH

16 JIaGopatopHas paboTa "OrnpeneneHue yaelbHOM TEMI0EMKOCTH BelecTa"

17 DHeprus TOIUIMBaA. Y elIbHAas TEIIOTa CrOpaHus

18 [InaBneHue u OTBEpIeBaHNE KPUCTAIUIMUECKUX TeJ. Y AeNIbHAs TeIUIOTAa IJIaBJICHUS

19 JlaGopatopHas paboTa "OnpeneneHue yeabHOM TEeMIOThI MIaBIeHHs JIbaa"




20

[TapooOpazoBanue u koHIeHCaIMs. Mcnapenue

Kunenue. Y nenpHas Teminora napoodpa3oBaHus M KOHICHCAUH. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(EPHOTO

21
JaBJICHUS
22 Bnaxxnocts Bo3ayxa. JJaboparopnas padota "OnpeneneHine OTHOCUTEIBHOM BIaXKHOCTH BO3ayXa"
23 Pemenue 3a1a4 Ha onpeieNieHUE BIAKHOCTH BO3TyXa
24 [IpuHnunse! paboThl TEIOBLIX ABUrareneiie. [laposas Typouna. JIBUrarenab BHyTPEHHETO CTOPaHUS
25 KIII rermoBoro asuraresns. TemioBsle ABUTATENN U 3AIIATA OKPYXKAIOILIEHe Cpeabl
26 3aKOH COXpaHEHHUs U MPEBPAILEHUs] JHEPTUU B TEIIOBBIX MTpoLieccax
27 [ToaroroBka Kk KOHTPOJIbHOM paboTe 1o TeMe "TerioBble saBneHus. Mi3MeHeHue arperaTHbIX COCTOSIHUI BelecTBa"
28 KonTponbHas pabota o teme "TeroBsie siBjaeHus. MI3MeHeHNe arperaTHbiX COCTOSIHUN BeriecTa”
29 DnexTpu3arys Tel. [[Ba pojia 3JIeKTPHISCKUX 3apsIoB
30 Ypok-uccnenoBanue "DaeKTpu3aus Tea HHAYKIMENH U TPYU COTPUKOCHOBEHUN"
31 B3anmMopeiicTBre 3apsokeHHBIX Teql. 3akoH Kynona
32 DnekTpuyeckoe nosie. HanpskeHHOCTh 31eKTprUudecKoro noJist. [IpuHIum cynepno3uiinm 3JeKTPUYeCKUX Mo
33 Hocutenu snekTprudeckux 3apsaoB. DiaeMeHTapHbId 3apsaa. CTpoeHue aToMma
34 [IpoBOAHUKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa
35 Peurenue 3a1ay Ha NpUMEHEHHUE CBOMCTB AIEKTPUUECKHX 3apsA0B
36 DIEKTPUYECKUN TOK, YCIOBUS €ro CyHIECTBOBAHMS. MICTOUHUKY 311€KTPUUECKOTO TOKa
37 JIeHCTBHUS AIEKTPUIECKOTO TOKA
38 VYpoxk-uccnenosanue "JleficTBUE 3EKTPUYECKOTO OISl HA TPOBOJHUKH U IUDJIEKTPUKH"
39 DNEKTpUUECKUI TOK B METaJlIaX, )KUJIKOCTSAX U razax
40 OnexTpuuecKas Lenb U €€ COCTABHbIE YaCTH
41 Cuna Toka. JJaboparopHast pabota "M3MepeHue u peryinpoBaHue Cuibl Toka"
42 Onexrpuueckoe HanpspkeHue. Bonetmerp. Jlaboparopnas padora "HM3Mepenue u peryaupoBaHie HarpspKeHus"
43 ConpoTusieHne NPOBOJIHUKA. Y I€JIbHOE COITPOTUBIIEHUE BELIECTBA




JIaboparopHas pabota "3aBUCUMOCTb JEKTPHUIECKOTO COMTPOTUBIICHHSI TPOBOHHUKA OT €r0 JJTHHBI, IDIONIAIN TOMEPEUYHOTO

44 "
CEUYEHHS U MaTepualia

45 3aBUCUMOCTb CHJIbI TOKA OT HanpskeHus. 3akoH OMa /1715 yuacTka Henu

46 JlaboparopHas padota "VccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UAYILLIETO Yepe3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”

47 [TocnenoBarenbHOE U TapaJUIeIbHOE COSAMHEHHS IPOBOTHUKOB

48 JlabopaTtophnas pabota "[IpoBepka mpaBuia CI0KEHUS HAMIPSHKEHUN TIPH TTOCIIEI0OBATEILHOM COSMHEHUH IBYX PE3UCTOPOB"

49 JlabopaTtopHnas padota "[IpoBepka npaBuiia Jjisi CUIbl TOKA MPU ApAIIETFHOM COSAMHEHUU PE3UCTOPOB"

50 Pemenue 3amau Ha mpuMeHeHne 3akoHa OMa JIij1s1 pa3IMuHOTO COSTMHEHUS MPOBOJHUKOB

51 PaboTa 1 MOTITHOCTH ANEKTpHUECKOTO TOKa. 3akoH J[koyns-Jlenma

52 JlaboparopHas padota "OnpezneneHue paboThl U MOIIIHOCTH JIEKTPUYECKOTO ToKa"

53 DIEeKTPUUYECKUE 1T U TIOTPEOUTENN AIEKTPUIECKOU dHeprur B ObITy. KopoTKoe 3aMbikaHnE

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "DIEKTpUIECKHE 3apsabl. 3apsOKCHHBIC Tella U KX B3aUMOICHCTBHS.
[TocTostHHBIN ANTEKTPUYECKHI TOK"

55 KonTtponbHas padoTa o Teme "DIeKTpudecKre 3aps/bl. 3apsKEeHHBIC Tella U MX B3auMOACHCTBUA. [1oCTOSTHHBIM
AJIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MAarHUTHI, UX B3AUMOJCHCTBHE

57 Ypok-uccnenoanue "M3ydeHue noJsiei mocTosHHbIX MarHuToB"

58 MarnutHoe nosie. MarHuTHoe noJie 3eMJIM U €0 3HaYeHHe [Tl )KU3HU Ha 3emiie

59 OmnpeiT OpcTena. MarHUTHOE 10JI€ ANIEKTPUIECKOro Toka MarHuTHOE MoJie KaTylIIKd ¢ TOKOM

50 [IpumeHnenue ekTpoMarHuToB B TexHuke. JlabopatopHas pabora "M3ydenue nelcTBUS MarHUTHOTO TOJISI HA POBOTHUK C
TOKOM"

61 DNEeKTpOABUTATENh MOCTOSHHOTO TOKa. Mcnonp30oBaHue 3NeKTpoiBUTaTeNelie B TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa "KoHCTpyrpoBaHue U n3ydeHue paboThl ANeKTpoaBUraTens"

62 OmnbiTel @apanes. 3aK0H JEeKTpoOMarHuTHOM HHAYKIMH. [IpaBuno Jlenna

63 DnektporeHepatop. CriocoObl MOTyYEHUS IIEKTPUUIECKOIe YHEPTUU. DIEKTPOCTAHIINH HA BOZOOHOBIISIEMBIX MCTOUHUKAX




SHEPrUuu

64 [ToaroroBka Kk KOHTPOJIBHOM padboTe 1Mo TeMe "DIIEKTPUUECKUE U MarHUTHBIE SIBJICHUS"
65 KontponbHas paborta 1o reme "IIeKTpudecKrie U MarHUTHbIC SIBJICHUA"

66 PesepBHeIil ypok. PaboTa ¢ Tekctamu o Teme "TerioBbie siBieHus "

67 Pesepubiit ypok. Pabota ¢ Tekctamu 1o Teme "IlocTOSAHHBIN AJIeKTpUIeCcKuil TOK"

68 PesepBHeIit ypok. PaboTa ¢ TekcTamu 1o Teme "MarHuTHbIE SIBICHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KJIACC

Ne n/m Tema ypoka
1 Mexanundeckoe IBrkeHHe. MarepuanbHas TOUKa
2 Cucrema otcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHHUS
3 PaBHOMEpHOE NpsAMOJIMHENHOE ABUKEHNE
4 HepasHoMepHoOe npsiMonnHeitHoe aBrkeHne. CpelHssl 1 MTHOBEHHAs! CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHE
6 CKopocCTh IPSIMOJIMHEWHOTO PaBHOYCKOPEHHOTO JBMKeHus. ['paduk ckopoctu
7 JlaGopaTtopHnas pabota "OmnpeneneHue YCKOPEHHUs Tena Py PaBHOYCKOPEHHOM JIBMXKCHHUH 110 HAKJIOHHOM TIOCKOCTH"
8 CoOoguoe magenue tei1. OneiTe! [ annnes
9 PaBHOMEpHOE nBMX)EHUE IO OKPY)KHOCTH. [lepron u yactoTa oOpamenus. JInHelHas 1 yrioBasi CKOPOCTH
10 LleHTpOoCTpEMHUTEIIBHOE YCKOPEHNE
11 [TepBrriii 3akoH HproToHa. BekTop crib
12 Bropoii 3akon HeroToHa. PaBHOAEHCTBYIOIIAS CHia
13 Tpetuii 3akon HetoroHna. Cyneprno3unus Cui
14 Pemienue 3a1a4 Ha npuMeHeHe 3akOHOB HproToHa
15 Cuna ynpyroctu. 3akoH ['yka
16 Pemenue 3anau o reme «Cuiia ynpyroctu»
17 JIaGopatopHas paboTa «OrmnpeeseHue KeCTKOCTH IPY>KUHBD»
18 Cuna tpeHus
19 Pemenue 3anaq no teme «Cuia TpeHUsD
20 JIaGopatopHas pabota "Onpenenenue Ko3hduimenTa TpeHus CKOIbKEeHUs "
21 Pemenue 3anaq no reme "3akonsl Hetorona. Cuina ynpyroctu. Cuina tpenns”




22

Cuna TSHKSCTH U 3aKOH BCCMUPHOTI'O TATOTCHUS. yCKOpeHI/IC CBO6OI[HOFO naacHUuA

23 Ypok-koHpepenmus "J{BrkeHne el BOKpYT rpaBuTanuoHHoro neHTpa (CosHeunas cuctema). ['amaktuku”

24 Pemenue 3amau o reme "Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TATOTCHHS"

25 [epBas kocMuyeckast CkopocTs. HeBecoMocTh 1 meperpy3ku

26 PaBHOBecue maTepuanpHoiie Touku. AGCOTIOTHO TBEPAOE TeI0. PaBHOBECHE TBEPAOTO Tela ¢ 3aKpEIUIEHHONE OChIO
BpaIeHus

27 MowmeHT cuinsbl. LieHTp TshxecTn

28 Pemenue 3amau mo teme "MomeHT cunbl. LlenTp Tsokectn”

29 [ToaroroBka Kk KOHTPOJIBHOU paboTe mo Teme "MexaHudeckoe NBKeHue. B3anmonelicteue ten"

30 KoHuTpoasHas padoTa mo Teme "Mexanudeckoe qBKeHHE. B3aumoieiicteue Ten"

31 Nmnynec tena. Umnynbe cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA. Y IPYro€ U HEYNPYroe B3auMOJEHCTBUE

32 Pemenne 3amay mo teme "3akoH coXpaHEHUsI UMITyJIbca"

33 VYpoxk-koudepenius "PeakTuBHOE IBIKEHHE B PUPOJIC U TEXHUKE"

34 Mexanuveckasi paboTa ¥ MOIITHOCTh

35 PaboTa critbl TSHKECTH, CHITBI YIPYTOCTH M CHITBI TPEHUS

36 JlaboparopHas padora «OnpeneneHue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH TeJia [0 TOPU30HTAIBHOM
MTOBEPXHOCTH»

37 Cs13b sHEepruu u padboTsl. [loTeHnmanbHas SHEprust

38 Kunernueckas sueprus. Teopema 0 KUHETUYECKON SHEPTUU

39 3aKOH COXpaHEHUs JHEPTUH B MEXaHUKE

40 JIaGopatopHas paboTa «/3ydyeHue 3aKkOHa COXpaHEHHUsI SHEPTUN

41 KonebarenbHoe IBMKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxaromue kojeOanus. BeinyxneHHble koneOaHus. Pe3onaHc

43 MareMaTu4ecKuii ¥ IPYKUHHBIA MAsTHUKH

44 VYpoxk-uccnenoBaHue «3aBUCUMOCTh TIepHO/Ia KOJIeOaHUH OT KECTKOCTH MPY>KUHBI M MACCHI IPpy3a»




45 [IpeBpaieHue SHEPTUH TPU MEXAHUIECKUX KOTCOAHUIX

46 JlabopaTtopHnast paboTta «Onpe/ieieHre 4acTOThI U epruoja KojieOaHui MPYy>KMHHOTO MasiTHUKA

47 JlabopaTtopHnast padota «IIpoBepka He3aBUCUMOCTH NIEpHOJIa KOJIeOaHUH TPy3a, MOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a»

48 Mexanudeckue BoTHbL. CBOMCTBa MEXaHUYECKUX BOJIH. [1po101bHBIE U TIOTIEPEYHBIEC BOTHBI

49 VYpoxk-koupepenius "MexaHnnueckue BOJHBI B TBEpIoM Tene. CelicMudyeckre BOJIHbBI"

50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

o1 VYpok-uccnenoBanue "HabmoeHre 3aBUCMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52 ['poMKOCTB 3ByKa U BbICOTa TOHA. AKYCTHUECKUN PE30HAHC

53 VYpok-koHpepeHuus "YipTpa3Byk U HH(Pa3BYK B IPUPOJIE U TEXHUKE"

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo Teme "3akoHBI cOXpaHeHUs. MexaHndeckue KojieOaHus U BOJTHBI"

55 KonTtponpHas padota o reme "3akoHbI coxpaHeHUs1. MexaHn4YecKre KOJIeOaH s U BOJTHBI"

56 DNEeKTPOMarHUTHOE MoJie. DIIEKTPOMArHUTHBIE BOJTHBI

57 CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJTH

58 VYpoxk-koupepennus "llIkana 3eKTpoOMarHUTHRIX BOJIH. Mcrosib30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3H"

59 VYpok-uccnenoBanue "M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIIbIO0 MOOUITLHOTO Tesedona"

60 Pemenue 3aa4 Ha ornpeiesieHHe YaCTOThI U JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DnexTpoMarHuTHas mpupojia ceera. CkopocTh cBera. BoHOBbIE CBOMCTBa cBeTa

62 Ncrtounuku cBera. [IpsmonuneitHoe pactipocTpanenue ceeta. 3armenust Connia u JIyHs

63 3aKoH OTpakeHHs CBeTa. 3epkaiia. Pemienue 3aa4 Ha IPUMEHEHHE 3aKOHA OTPaXKEHUs CBETa

64 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHHS CBETA

65 [TonHOe BHyTpeHHEe oTpaxkeHHe cBeTa. Vcroab30BaHNe MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX

66 JlaboparopHas pabdota "VccnenoBanre 3aBUCUMOCTH YTiia MPEJIOMIIEHHUSI CBETOBOTO JIy4a OT YTjia MMaJIeHus] Ha TPaHuIle
"Bo3ayx-crexno""

67 Ypok-koHpepenus "Micrnons30BaHUE TOJTHOTO BHYTPEHHETO OTPAKESHHSI: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHYecKast cuiia JUH3bI
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[TocTpoeHue n300paKeHMIA B JIMH3aX

70 JlaboparopHas padora "OnpenencHue GOKYCHOTO PacCTOSHUS M ONTHYECKOHN CHITBI COOMparoeH JIMH3HI"
71 Ypok-koHpepermus "OnTruaeckre JIMH30BbIe TPHOOPH"
72 ['na3 xak onTuyeckas cucrema. 3peHue
73 VYpoxk-koudepennus "Jlepextsl 3penus. Kak coxpanuts 3peHue"
74 Paznosxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. CrioskeHHe CIIeKTpalbHBIX IBETOB. Jlucmnepceus cBeta
75 JlaboparopHas padota "OnbIThl O Pa3I0KEHHUIO OEJIOT0 CBETa B CHEKTP U BOCIPUSATHUIO IIBETA IPEIMETOB MPU UX
HaOJI0/ICHUH Yepe3 1IBETOBbIE QUIBTPHI"
76 VYpok-npaktukym "BosiHOBbIE CBOMCTBA CBETa: AucIiepcHsi, uHTepdepeHus u audpakums”
77 OmneiTer Pe3epdopaa u nmanetTapHas MOJIeb aTOMa
78 [Toctynatel bopa. Monens aroma bopa
79 Hcnyckanue u nornoiieHue cBera aroMoM. KBanTtel. JInHelHyaTeie CIEKTPhI
80 VYpoxk-nipaktukym "Habmtonenre crekTpoB uCmycKaHus"
81 PagmoakTuBHOCTE U €€ BUIEI
82 Crpoenue atomHoro saapa. Hykinonnast Mojiesnb
83 PannoaxTuBHbIE peBpaienus. M3oTomnsl
1IeHHe 3a7a4 1o Teme: "PagroakTuBHbIE pEeBpallieHus
84 Pe eme: "P e eHus"
85 [Tepuon momypacnana
oK-KOoH(pepeH1us "PainoakTUBHbIC U3TYYESHHS B IPUPOJIC, METUIIUHE, TEXHUKE
86 A% "p , , n
87 SnepHble peaknu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOTO UHCE
88 DHeprus CBs3M aTOMHBIX sifiep. CBSI3b MacChl U DQHEPTUH
89 Pewenne 3ampau o reme "SAnepusie peakuun”
H ACp pcaKkn
90 Peakuuu cuntesa u nenenus saep. Mcrounuku sHeprun CoHIIA U 3BE3NT
91 Ypok-koHpepennus "AnepHas sHepretrka. [[eficTBUS paAoaKTUBHBIX U3TYYCHHUH Ha )KUBBIE OPraHU3MBbI"
92 [ToaroToBka Kk KOHTPOJIEHOU paboTe Mo TeMe "IIEKTPOMArHUTHOE MoJie. DIEKTPOMarHiuTHEIE BOTHBL. KBaHTOBEIE siBiieHUS"
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KonTtponsHas paboTa 1mo teme "DIeKTpOMarHUTHOE MoJIe. DICKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC siBIICHMS"

94 [ToBTOpenue, 0600meHue. JIJaboparopusie paboThl 0 Kypcy ""B3aumopeiicreue Ten"

95 [ToBTOpenue, 0600IeHne. Penienne pacyeTHhIX U KaUeCTBEHHBIX 3a/1a4 1o Teme "TeroBsie npoiecch”

96 [ToBTOpenue, 0600mIeHNe. Penenne pacyeTHBIX U KauecTBeHHBIX 3a1a4 1o TeMe "KII]] remnoBeix aBurarenei"
97 [ToBTOpenue, 0600meHNe. Penenne pacyeTHIX U KauecTBeHHBIX 3a1a4 1o teme "KIIJ[ anexTpoycrtanoBok"

98 [ToBTOpenue, 06006menue. Jlaboparopusie paboTHI 10 Kypcy "CBETOBBIC SBICHHS"

99 [ToBTOpenue, 06061eHue. Pabota ¢ Tekcramu 1o Teme "3aKOHbI COXpaHEHHs B MEXaHUKe"

100 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu o Teme "KosiebaHus v BOJTHBI"

101 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu o Teme "CBETOBBIC SIBJICHUS"

102 [ToBTOpenue, o6o0menue. PaboTa ¢ Tekcramu o teme "KBanroBas u sipepHas ¢puznka'

OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME
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