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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (Qu3uke y4WUTBHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeeieHrne yueOHoro Mmatepuana
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUaronnxcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pH3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METO/Ia TIO3HAHUS, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMHU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOUIMMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (pOpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEJICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i MMporpaMmsbl 110 (bl/IBI/IKe Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTBHON IEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOPHBIX Pa0dOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeeHUs Kbl K3MEPUTEIHLHOTO prbdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJNETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH [JBHKEHHS 4YacTHL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminueckux) Teia. B3auMocBsi3b MEX]y CBOWCTBAaMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUkKeHUU. Pacuér myTtu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH HHepuuH. B3zaumopeicTBue Ten Kak MNpUYUHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuta Kak XapakTepucTHKa B3aummojaeucTBus Ten. Cuia yrnpyrocTd M 3aKoH
I'yka. M3aMepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBICHHE TATOTEHUS U CUja
TsokecTd. Cuia TSKeCTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHUE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenuie siBeHUsT HHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICHCTBHIO TEIl.
Ciio)keHue CUJl, HalpaBJICHHBIX 110 OHOM MPSIMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABWKEHUS (IIapuKa B KUIAKOCTH,
MOJICIIH JICKTPHUECKOTO aBTOMOOMJIS U TaK Jajiee).

1
2
3
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5
6.

2. OmpeneneHre CpeHEH CKOPOCTH CKOJIBKEHUS OpycKa WM IapuKa I10
HAKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OmnbITHl, JNEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (Aedopmariun)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJI€HHMsS Tra3za OT o0bEma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJIEHHUS JKUIKOCTU OT rayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.
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3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJia
Y IIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

~

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MmomHOCTh. JDHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BeIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnuectBo Temiorel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpaTyphl KHUIIEHUS OT aTMoc(epHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass 1enb. Cuma  Toka.  DIJIEKTPUYECKOE — HAIpPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w wMomHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoymns—JIeHna.
DNeKTpUYeCKUe e U MOTPeOUTeNIn dIEKTpUuIecKor aHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MarouTHoe mojie 3eMJIM M €r0o 3HaueHHWe Ui KU3HH Ha 3emiie. OmNbIT
Opcrena. MarauTHoe moJie 3IEKTPUUEeCKOoro Toka. [lpumMeHeHue 3J1eKTpOMarHuToB
B TeXHUKE. J[eficTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS BJIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS ICKTPUUECKUX 3apsIA0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka u poBepKa padbOThI IJACKTPUICCKOM IETTH MTOCTOSHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUYHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTOP.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneIThI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUSA
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHoyckopeHHOe mpsiMoiinHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HeroroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS Te€Ja OTHOCUTEIHHO Pa3HBIX TEJ

OTCYETA.
2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus 3HEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TNpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Pasznen 9. Mexanndyeckue KoJjJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHud.  BwiHykneHHwsle — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWCTBAa MeXaHMYeCKMX BOJH. [IpomonbHble W
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  Iepuoja  KosjeOaHui
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BOJH. Illkana snexrpomarHuTHBIX BOJIH. lMcnonbs3oBanue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padomut u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbBIC IBIICHUSA.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe

3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nydent B iuH3e. OnTuyeckas cuctema (poroarnmapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuyeckas cucrema. biiM3opykocTh U 1aibHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6enoro cBera B CIEKT.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOrO JIyda OT yIJia
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJja MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPH UX HAOIIOICHUM Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pesepdpopna u mimanerapHas Mozenb atomMa. Monens aroma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHnus. CTpoeHue aTOMHOIO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HM3zoronbsl.  PagmoakTtuBHBIE
npeBpaienus. [lepuon nmonypacmnanga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bomopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: W3MEPEHHUE HHEPIUU YaCTULBI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/IH IPEIHA3HAYEH JIJISi CUCTEMAaTHU3aI|H
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
Npy M3YYEHUH BCEro Kypca (pu3uKH, a Takke sl MOJTOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITEIPHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE€ 3HAHWS, pellaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMATBHO AEATETLHOCTHBIN XapaKkTep JaHHOTO pa3jieNia peaausyercs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUIl pacno3HaBaTh M HAY4YHO OOBSCHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOoJiee BaXXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIET'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 00IIECTBEHHO 3HAUUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOro BOCIMTAHUS:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBBIKA peIIeKCHH, TPU3HAHKE CBOETO MTPaBa Ha OIINOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS



e — AKTUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABIECHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3UUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTh OKpY’Karoled cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM CONHUAJBHOW M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IPAKTUUECKYIO
NEeSTeNIbHOCTB;

e — IOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCie (POPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH M BBISBIISITH B3AUMOCBSI3H IMPUPOBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOeHUS MpOrpaMMBI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (DaKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICJICTBEHHBIC CBSI3M TMPH H3YYCHHH (HU3HUECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHA, BBIIBUTATh THUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/bLCKNE AEHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATH MPEATNOI0KEHNS 00 UX PA3BUTHUH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeIaTeIbHOCTH OOIIEHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIE€ATENbHOCTH, OPTraHU30BBIBATH JEHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYallUsiX, TPEOYIOIIUX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C Y4ETOM HMMEIOUIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYyalMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MpU pelIeHUH (PU3UUYECKUX 3a]ay WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA: (PU3MYECKHE UM  XUMHUYECKUE  SIBJICHHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMU TEIAMU, KUJIKOCTSIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO IaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHUE PhIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BennuuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BpeMsi, MyTh,
CKOPOCTb, CpEIHss CKOPOCTb, CUJIAa YIIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nuecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIMYMHAMH, CTPOUTH TpapuKu
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs peluara (0Joka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE ABJICHUS, TPOLECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMd MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX LIAroB ¢ OMnopoil Ha 1-2 HM3yuYEHHBIX CBOMCTBA (PU3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JEUCTBUS, MCHOJIB3YS 3aKOHBI U
dopMyIbl, cBs3bIBaIOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3a/l1ayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUecKue
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE ISl PEIICHMs 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOJWUTh OUIMOKKA B XOJZI€ OIbITA, JI€JaTh BBIBOJBI IO €r0
pe3ynbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUecKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOJIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJIbXEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TE€J, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT TJyOUHBI, HA KOTOPYIO MOIPYXEHO TEJO0, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUN paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaThb B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MIPEIOKCHHBIX TaOMUIl W TpaduKOB, JeNaTh BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TENO, KOAM(PUIIMEHT IONE3HOTO  JIEWCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys MPEIOKCHHONW HWHCTPYKIIMKM: TPH BBITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAINHU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEOBaHUM, PU STOM T'PAMOTHO HUCIIOJIb30BaTh WU3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBINIOJHEHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLCHUBATh
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUECKUIN 3apsl, dJIECKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJICHUE, KpUcCTaumM3anus (OTBEpAECBaHUE), KUIICHUE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE W KalWUISIPHbIE SBICHUS B MIPUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emMitH, Ipeid moa0CcoB, poiib MATHUTHOTO TTOJIS IS )KU3HU Ha 3emute,
NOJISIPHOE CHUSHHWE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIUHbI, OTHOCUTEJbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3aps, CUIIa
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJTUYMH, 0003HaYEHUS U €IMHULbI (PU3UUECKUX BEIUYHH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJEKYISIPHO--KUHETHUECKON TEOpUHU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MaTEMAaTUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(¢u3nYecKuX METOJOB, MCIIONIb3YysS OMHCAHHME HCCIIEIOBaHUS, BBLACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKrX CBOMCTB Tel (KamUUTSIPHBIE SBIICHUS, 3aBUCUMOCTH JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JJEKTPUYECKUX 3apsioB, B3aUMOJICHCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MIpOBEpsIEMbIE MPEATION0KEHHS], COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOIO
000pyA0BaHUs, ONMCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYUKOB (PU3MUECKUX BEJIUYMH, CPAaBHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
COMPOTHUBJICHUS TPOBOAHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOT O
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CIenys MpeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYSHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBIICHHE IMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh NPUHIMINBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OMIOPOM HA X OMHMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3IEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXEeMaM M CXEeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHS 3I0POBBS 1 COOIIOICHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33/laHUi HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIIMH U3 OTHOW 3HAKOBOW CUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WJIN MCCIIE0BATEIBCKOM ICSITETLHOCTH, IIPH TOM IT'PAMOTHO HCIOJIE30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIECIUTH 3a BBHIMOJIHEHUEM TUIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TacTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTH,
CIIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3joKeHUEe 0eIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOe SBICHHE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOJHBIX MHHEPAIIOB, JCHCTBHE pPAaTUOAKTHBHBIX W3ITy4YeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BENUYUHBI (CpEaHsiE W MTHOBEHHash CKOPOCTh Teja TIpHu
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexXaHu4deckass padoTa W MOIIMHOCTh, TOTEHUHMAJIbHAS HHEPrUs Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTelb MPEIOMJICHHUS Cpefbl), NpPU ONHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH rpapMKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U IPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOIO U MAaCCOBOTO YHUCEI



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7ja4u (OMUpaIoIecsl Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANTMCTUYHOCTh OJYYEHHOT'0 3HaUeHUs (PU3NYECKON BETUUYHUHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  HCCIIEIOBAHUS, JIeJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, MPSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3e, HAOIOJEHUE CIUIOMIHBIX W JMHEHYATHIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
CpeqHee 3HAaueHHE H3MepseMON BelIMYuHBl ((HOKYCHOE paccTosHuE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a HW3MEPECHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBJKEHHMH ©0€3 HadyalbHOM CKOpPOCTH, NEpUoAa
Koie0aHWii MaTeMaTUYeCKOTO MasTHHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DUKCHPOBAaTh pE3yibTaThl  IMOJYYCHHOW 3aBUCUMOCTH
bu3nYecKUX BEIMYMH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJHOTO TAaaCHHS, JKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpEHUS
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W IEPUOJ
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMCHTAILHYIO YCTAHOBKY U BBITIOJHATH
U3MEpPEHUs, CIeays NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBJICHHMH UM  HeoOXoauMble (HU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelieHNr  Y4eOHO--TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBl JIs
MOCTPOCHHUS N300paKEHUM B IMIIOCKOM 3€pKajie U COOUpAIONIEH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3J0POBBS M COOTIOICHHSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINUXCS 3HAHUH U TOTIOTHUTETHHBIX UCTOYHUKOB;



MCITI0JIB30BAaTh NP BBIMOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusl HH(YOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaTh  HU3YyYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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7 KIIACC
DJIeKTPOHHbIE
Peanuszauus
HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo (ungpossbie)
Ne n/m BOCIIUTATEJIbHOIO
NPorpamMmbl 4acoB o0pa3oBaTe/bHbIE
NOTeHUHAJIa
pecypcsl
Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa
- yCcTaHOBJIEHUE JA0oBepuTenbHbIX | bubmmoreka [JOK
1.1 ®dwusmKa - HayKa O IPUPOJIE 2 .
OTHOIIEHNU MEXIY YIUTEIEM U https://m.edso0.ru/7f416194
1.2 OuznyecKue BEINUNHBI 2 e ng ryion bubmmorexa [JOK
. CIoco0OCTB WX TTO3UTHBHOM
yro y https://m.edso0.ru/7f416194
BOCIIPUSATHIO YIAITUMHUCS
TpeOOoBaHUM U MPOCHO yUHUTES,
MPUBJICYECHUIO X BHUMAHUS K
00CyX1aeMoi Ha ypOKe
nH(pOpMaLUY, aKTUBU3ALIUN UX
MO3HABATEIbHOMN EATEIbHOCTH;
- HCTIOJIb30BaHUE
BOCIIUTATEIbHBIX BO3MOXHOCTEN
coJiep>KaHus y4eOHOTo s
. bubnuoreka [JOK
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHKS 2 npeaMera, moadop 1

COOTBECTCTBYIOIIMNX TEKCTOB JJIsA
YTCHUA,
- IPUMCHCHUC HA YPOKE

WHTEPaKTUBHBIX (GOPM pabOTHI
yUaIUXCS: HHTSIUICKTYaIbHBIX
UTp, TPYIIOBOIl pabOTHI WIH
paboThI B apax, KOTOPbIE y4at
IIKOJIbHUKOB KOMaHJIHOM paboTe

https://m.edsoo.ru/7f416194
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Y B3aUMOJICUCTBUIO C JPYTUMU
J€TbMH

Hroro no pazneny

Pa3nen 2. IlepBoHauyasbHble CBeleHUS 0 CTPOCHMH BellecTBA

2.1 CrpoeHnue BemiecTBa

29 JIBM>KeHHE U B3aMMO/ICHCTBUE YaCTHII
' BEIIECTBA

2.3 ArperaTHble COCTOSIHHS BEIIECTBA

- MPUBJICUCHUE BHUMAHUS
IIKOJIEHUKOB K IIECHHOCTHOMY
ACTICKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OPraHu3aIHs UX
paboTHI ¢ TIOJTydaeMO Ha YpOKe
COIIMAJILHO 3HAUYUMOU
uH(pOpMaIiel — MHUITUUPOBAHUE
ee 00CYy)XJIeHH S, BRICKA3bIBAaHUS
YYaIIMMHUCS CBOETO MHEHUS TI0
€e TTOBOTY, BEIPAOOTKH CBOETO K
HEl OTHOIICHUS.

- MPUMEHEHHE Ha YPOKE

WHTEPAKTUBHBIX (POPM pabOTHI
yUaIIUXCS: WHTESIUICKTYaIbHBIX
UTP, CTUMYJIUPYIOIIHX
MI03HABATEIBHYIO MOTHBAIIUIO

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

[IKOJIbHUKOB
Hroro no pazneny
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexannyeckoe OBUKEHUE - hbopMHUpOBaAHUE
a (opmnp https://m.edsoo.ru/7f416194
MHUPOBO33PEHYECKUX B3TJISI0B
3.2 HNuepums, Macca, INIOTHOCTE U yOeKIeHUI OTHOCUTETHHO Bubmzorexa LIOK
' pHHA, ’ https://m.eds00.ru/7f416194
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3.3

Cuna. Bunsr cun

14

Hay4HOU KapTHUHBI MUDPaA U €€
3HAYMMOCTH JIS YCIOBEKA Ha
Marepuaie pacCMOTPEHUS
($yH1TaMEHTaJIbHbIX
¢uznyeckux Teopuit u
HKCIIEPUMEHTOB;

- CO3JJaHUE YCIOBUM I
MOJTYYECHHS OTIbITA
SMOIIMOHAIFHO-OICHOYHOM
EATEILHOCTH U COOCTBEHHBIX
OLICHOYHBIX CYXJECHUI
MPUMEHUTETHHO K
TEOPETUUYECKUM MTOCTPOCHUSAM U
AKCTIEPUMEHTAIbHBIM
CBepIIeHUsAM (pr3nyecKon
HayKH B LIEJIOM;

- CTUMYJIMPOBAHUE yJaIIUXCSI
CO3HATENIHLHO M OTBETCTBEHHO
MOJIXO/IUTh K MOJYYECHHUIO
3HAHHUHI

bu6moreka [IOK
https://m.edsoo.ru/7f416194

Hroro o pasaciy

21

Pa3znea 4. /laByienne TBEPABIX TeJ, JKUAKOCTE U ra3oB

4.1

Jasnenue. [lepenava naBieHust TBEPABIMU
TeJaMH, KUJKOCTSIMH U Ta3aMH

4.2

I[aBJ'IeHI/Ie KHUIAKOCTH

4.3

ATMmocdepHoe aBieHue

- opMHpPOBAHHE TBOPUECKOTO
MBIIIIJICHHSI TIPH 3HAKOMCTBE
YUaIINXCS C OCHOBHBIMU
STarnamHy MOJTy4eHHUs] HaydHBIX
3HAHUH U ¢ HMEBIINMHU MECTO B
UCTOPUU HAYKU HAyYHBIMU
3201y ICHUSMU U OIIUOKaMHU, C

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.4

JlelicTBUE )KUJIKOCTH M ra3a Ha
IIOrPYKEHHOE B HUX TEJIO

LEJIBIO NIOJYy4EHUs
IPEICTaBICHUS O CI0XKHOCTHU B
UCCJIEOBAaHUU NIPUPOTHBIX
SBJICHUN U OCYLIECTBIICHUS
IICUXOJIOTMYECKOM NOITOTOBKU
Y4YaIUXCsl K TBOPYECKOU
JESITEIbHOCTH B Oy Iylem.

- IPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX POPM pabOThI
YUaIINXCs: NHTEUIEKTYaJIbHBIX

UTpP, CTUMYJIMPYIOLIUX
ITO3HABATEJIBHYIO MOTHUBALINIO
IIKOJIbHUKOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

Pa3nen 5. PaGoTra u MOIHOCTH. JHeprusi

5.1

PabGoTa 1 MomHOCTH

5.2

HpOCTHe MECXaHU3MBbI

5.3

MexaHnuueckas OHCPIusa

- MPUMEHEHHE TBOPYECKUX
paboT, mpakTHIecKuX padoT,
1ab0paTOPHBIX padoT,
JIEMOHCTpAIIHSI OTIBITOB,;

- pa3nu4Hbie POPMBI YPOKOB:
YPOK-pa3MBbIIIUICHUE, YPOK-
Npa3IHUK, HAYYHO-TTPAKTUYCCKHE
KOH(EpPEHIINH, YPOKH TI0
3asiBKaM, YPOK 3KCKYpPCHSsl, YPOK-
UCCIICIOBaHHE.

- HCIIOJIb30BaHUE HA YPOKE
3HAKOMBIX JICTSIM, a [IOTOMY
Oonee eHCTBEHHBIE TPUMEPHI,
00pa3bl, MeTadopbl — U3 OIU3KUX
UM KHUT, (UITEMOB, MYJIBTHUKOB,
KOMITBIOTEPHBIX UTP

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubnuoreka [JOK
https://m.edsoo.ru/7f416194
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Hroro no pazneny
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaunuectBo
JacoB

Peanuzanns
BOCIUTATEJIHLHOIO
MOTEHIHAJIA

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1. TensioBble ABJIeHUSA

11 CrpoeHue u CBOWCTBA BELIECTBA

12 TennoBsie mporecch

21

- IpUBJICYEHNE BHUMAHHUS
IIKOJIbHUKOB K IIEHHOCTHOMY
aCrMeKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aIus ux
paboTHI ¢ TIOJTydaeMO Ha ypOKe
COIIMAJILHO 3HAUYUMOU
uHpopmanuen -
MHUIUUPOBAHUE €€
00CyXJICHUS, BICKa3bIBAaHUS
yUYalIMMHCS CBOETO MHEHUS IO
ee MOBOJY, BEIPaOOTKH CBOETo K
HEl OTHOIIICHUS;

- IPUMEHEHHE Ha YPOKe

WHTEPaKTUBHBIX (GOPM pabOTHI
yUaIUXCS: HHTESIUICKTYaIbHBIX
UTP, CTUMYJIUPYIOIIHX
MI03HABATEIBHYIO MOTHBAIIUIO
HIKOJILHUKOB

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pasaeny

28

Pa3pes 2. DuiekTpryeckne ¥ MATHUTHBIC SIBJICHUSA

QHCKTpI/I‘{eCKI/Ie 3apsAadbl. BapH)KCHHBIe TCJ1a

2.1
U UX B3aUMOJEICTBHE

- CO3JJaHUE YCIIOBUM IS
yueOHBIX TUCKYCCHIl, KOTOPbIE

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
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2.2

IToCTOSHHBIN 2IEKTPUYECKUN TOK

20

2.3

MarauTHEBIC SIBJICHUS

2.4

DNeKTpOMarHUTHAs MHIAYKLINS

JIAI0T y4aIluMCsl BO3MOKHOCTD
IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JIHAJIOTa;

- IPIMEHEHHE
WHUBUIYAIBHBIX U TPYIITOBBIX
HCCIIEI0BaHUM, KOTOPBIE TAIOT
00yJaronmuMcs BO3MOKHOCTb
pUOOPECTH HaBBIK
CaMOCTOSATEIBHOTO PEIICHHS
TEOPETUYECKON MPOOIIEMBI,
HaBBIK TCHEPUPOBAHUS U
ohopmIIeHHS COOCTBEHHBIX
u/iel, HaBBIK YBAXKUTEIHHOTO
OTHOIIEHUS K UY)KUM HICIM,
0(hOpMIICHHBIM B paboTax
JIpYrUuX MCCIIe0BaTENe, HaBbIK
MyOJIMYHOTO BBICTYIIJICHUS
nepen ayaAuTopueH,
apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOEU TOUYKHU
3peHus;

- co3JlaHue y4eOHBIX MPOEKTOB,
KOTOpbIE Pa3BUBAIOT
CaMOCTOSITEIbHYIO
JeSITeNIbHOCTh

- IPUMEHEHHE TBOPUYECKUX
padoT, MpakTUYECKHUX PadoT,
71a00paTOPHBIX padoT,
JEMOHCTpAIIHS OMBITOB B
BUPTYAJIbHBIX (DU3HMUECKUX
nabopaTopHsixX

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Hroro no pasaeny

37

PesepBHOE Bpems
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[TPOTPAMME

68




9 KUIIACC

DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM Peanuzanus uudpoBbIe
Ne n/m P KouunyecTBo (unpp )
NMPOrpaMmblI BOCHHUTATEIHHOTO odpa3oBaTejibHbIE
4yacosB
NMOTeHnaJa pecypcsl
Pazgea 1. Mexanuyeckue siBJIeHUs
11 MexaHnyeckoe IBUKEHUE U CIIOCOOBI €ro 10 - pa3BUTHE CIOCOOHOCTH bubnnorexa [JOK
' ONMCaHUs 00yyaroluxcs UCIOIb30BaTh https://m.edsoo.ru/7f41a4a6
. TIOJIY4ECHHBIE 3HAHUS B PA3HBIX |  Bu6mmorexa [JOK
1.2 B3aumoeticTBue Ten 20
JKU3HCHHBIX CUTYallUsAX https://m.edsoo.ru/7f41a4a6
- YMECHHE MPUMEHSTH
MOJTydeHHBIC 3HAHUS TTPH
pelieHny 3a1au
- YMEHHE IPUMEHSTh
1.3 3aKOHBI COXpAaHEHUA 10 IIOJIyYE€HHEIE TECOPETUUECKUE bubmorexa LOK
' P https://m.edsoo.ru/7f41a4a6
3HAHUS HA IPAKTHKE
Hroro mo pazgeny 40
Pa3pen 2. Mexann4deckune KoJIe0aHUS M BOJTHBI
bubmuoreka [JOK
2.1 MexaHudeckue KojeOaHus 7 1
- pa3BUTHE CIIOCOOHOCTH https://m.edsoo.ru/7f41a4a6
00yJarouxcs UCIOIb30BaTh
bu6mmoreka [JOK
2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 MOJIyYeHHBIC 3HAHUS B Pa3HBIX

JKU3HCHHBIX CUTYyalluAX

https://m.edsoo.ru/7f41a4a6
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- YMEHUE MIPUMEHATD
MOJTY4CHHbBIC 3HAHUS TPU
pelieHnu 3a1a4y

- YMEHUE MIPUMEHATh
MOJTYYCHHBIE TEOPETUUCCKUE
3HAHUS HA MTPAKTUKE

Hroro no pazneny

15

Paznen 3. 3J'IeKTp0MaFHI/ITHOC OJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

- pa3BUTHE CIIOCOOHOCTH
00yJaronIuxcsi UCIOJIb30BaTh
HOqueHHBIe 3HAHUSA B paSHBIX
JKHN3HCHHBIX CI/ITyaI_[I/ISIX

31 DJIEKTPOMArHuTHOE MOJIE U 6 - YMEHHE TTPUMEHSTh bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI MOJTy4YE€HHbBIC 3HAHUS TTPU https://m.edsoo.ru/7f41a4a6
pelieHny 3a1au
- YMEHHE IPUMEHSTh
MOJIy4€HHbIE TEOPETUUECKHE
3HAHUS HA IPAKTHKE
Hroro mo pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
41 3aKOHbI PACTIPOCTPAHEHIT CBETa 6 - co3/laHNe y4eOHBIX MPOEKTOB, bubnnoreka [JOK
KOTOPBIEC Pa3BUBAIOT https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TTPUOOPHI 6 ;2?;:;:;;2:; e bubmnorexa [IOK
- HIpHMeHEHHE TBOPUECKNX https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue GEI0ro CBETa B CEKTP 3 paboT, MpaKTHIECKHX padoT, Bubmmorexa LIOK

J1a00paTOPHBIX paboT

https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
51 Hcnyckanue u moriioneHne CBeTa aToMOM 4 - opmuposanie . bubnmorexa LHOK
MHPOBO33PEHUYECKON UJIEU O https://m.edsoo.ru/7f41a4a6
MMO3HABAEMOCTH MUPA bu6mmoreka [{OK
5.2 CTtpoeHne aTOMHOTO sijipa 6 .
- CO3/IaHUE YCIIOBUM IS https://m.edsoo.ru/7f41a4a6
OCO3HAaHUs NPAKTHYECKOU
3HAYMMOCTH HayYHBIX
5.3 SInepHbIEe peaKIuu 7 OTKPBITUI Bubmiorexa [TOK
' p P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBToOpuTe 1bHO-00001IAK0 M MOAYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 bubmuorexa [JOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IHOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
Ne n/m Tema ypoka KounuectBo
4acos
®u3nka — Hayka o npupoje. SABIeHUs npupoasl
DU3NYECKUE SBJICHUS
duznyecKkue BEIMINHBI U KX U3MEPCHHE
4 Ypok-uccnenoBanue "M3MepeHne TemiepaTypsl py MOMOIIU )KUJIKOCTHOTO TEPMOMETPA U TaTUMKA 1
TeMIiepaTypsl"
5 Mertoapl HaydHOTO MO3HaHUs. Onrcanue GU3NIECKUX SIBJICHUHN C TIOMOIIBIO MOJIECH 1
6 VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: JaIbHOCTD MOJETA ApUKa, MYIIEHHOT0 TOPU30HTAIBHO, 1
TeM OoJbllie, yeM OoJbllie BhIcOTa Imycka"
Crpoenue BeniectBa. OMBITHI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHUE BEIIECTBA 1
JIBuKeHHe 4acTUIl BEIECTBA 1
VYpok-uccienoBanue «OnbITh MO HAOIIOJEHHUIO TETJIOBOTO PACIIUPEHUS Ta30B» 1
10 ArperaTHble COCTOSIHHS BEIICCTBA 1
1 Oco0eHHOCTH arperatHbeiX cocTosiHuil Boabl. O6o0menue mo pasaeny «llepBoHayanbHbIe CBEICHUS O 1
CTPOEHUH BEILIECTBAY
12 Mexanuyeckoe IBIKeHUE. PaBHOMepHOE U HEpaBHOMEPHOE JIBIKEHUE 1
13 Ckopocts. EnnHuIer ckopoctu 1
14 Pacuer nytu u BpeMeHU IBUKEHUS 1
15 WNuepuust. Macca — Mepa HHEPTHOCTH TeEI 1
16 [TnoTHOCTH BemiecTBa. PacueT maccel 1 00beMa Tena Mo ero MIOTHOCTH 1




17 JlabopatopHas pabota «Omnpenenenue mIOTHOCTH TBEPAOTO TeIa»

18 Pemenue 3anau no teme "[1notHOCTH BenecTa"

19 Cuna xak xapakTepucTrka B3aumoiencTBus Teil. Cunia ynpyrocti. 3akoH ['yka

20 JlabopatopHas pabota «/3ydeHne 3aBUCUMOCTH pacTsHKeHHS (IeGopMaliui) Mpy>KUHBI OT 1
MPUIIOKEHHON CUIIBD»

21 [[SIBnenue Tsrotenus. Cuia TsHKECTH 1

= L= n "

22 CBsi3b MEXIY CHIION TSDKECTH U Maccoil Tena. Bec Tena. Pemenue 3amau nmo teme "Cuna TspkecTu 1

23 Cuina TsDKeCTH Ha IpYTuX riaHetax. Gu3ndeckne XapakTepUCTHKH TIAaHET 1

24 N3mepenue cui. Jlunamomerp 1

25 Bec Tena. HeBecomocTth 1

26 CrnoxeHue IByX CHJI, HalPaBJICHHBIX 110 OJTHOM NpsIMoid. PaBHOCHCTBYIOIIAS CHUIT 1

27 Pemenue 3agau mo reme "PaBHonelicTByromas cui' 1

28 Cuna tpeHus u e€ BUIbl. TpeHUe B IPUPOJIC U TEXHUKE 1

29 JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI AABJICHUS U 1
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEI

30 Pemrenue 3aga4d Ha onpe/ieieHUE paBHOICHCTBYIONMICH CHJITBI 1

31 Pemenue 3agau no temam: «Bec Tenay, «I'padudeckoe nzodpaxenue cuinn, «CUib», 1
«PaBHOACHCTBYIOIIAS CUID»

39 KonTtponsHas paborta o Temam: «MexaHudeckoe IBUkKEHHE», «Macca, IIIOoTHOCThY, «Bec Tenay, 1
«I'padpuueckoe nzobpaxxenue cum», «Cuib

33 Hasnenue. CriocoObl yMEHbUICHNUS U YBEJIIMUECHUS JAaBICHUS 1

34 JlaBneHue rasa. 3aBUCHUMOCTb JIaBJICHUA T'a3a 0T 00bEMa, TeMIiepaTyphbl 1

35 Ilepenaya naBieHus TBEPIABIMH TeIaMU, )KUAKOCTIMHU U razamu. 3akoH [lackais 1

36 JlaBnieHue B *KHJIKOCTH U ra3e, BI3BAHHOE JIEHCTBUEM CHJIBI TSHKECTH 1

37 Pemienue 3a1a4 o teme «JlaBiaeHue B )KUAKOCTH U rase. 3akoH Ilackams» 1

38 Coobmarommumecs: cocybl 1




39 IManpaBnmueckuii mpece 1
40 Manowmertpsl. [IopiHEBOM )KUIKOCTHBIN HACOC 1
41 Atmocdepa 3eMiH U IPUYHHBL €€ CYIECTBOBAHUS 1
42 Bec Bozmyxa. ATMocepHOe TaBieHHe 1
43 Nsmepenue atmocdeproro nasnenus. OnbiT Toppudenin 1
44 3aBUCUMOCTb aTMOC(EPHOTO 1aBIEHUS OT BBICOTHI HaJl YDOBHEM MOPS 1
45 bapomerp-anepouns. ATmMocdepHoe JaBiIeHUE Ha pa3IMYHBIX BBICOTaX 1
46 Pemenne 3agau mo reme " AtmocdepHoe naBieHue" 1
47 JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. ApXHMeoBa cuiia 1
48 JlabopaTtopHnas pabota «OmnpeneneHre BpITATKUBAIOIICH CHIIBI, IEUCTBYIONICH HA TEJIO, MOTPYKEHHOE B 1
KUAKOCTH)»
49 JlaGopaTtopHnas pabota mo Teme «lccmenoBanrue 3aBUCUMOCTH Beca Teja B BoJie OT 00bEéMa 1
MOTPYKEHHOU B KHUAKOCTh YaCTH TEJa»
50 [1naBanue ten 1
51 JlaboparopHnas padota "KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYHPOBAHHE JIOJKU U OIpe/ieeHE e 1
rpy30n0AbEMHOCTH"
59 Pemenue 3agau no temam: «IlnaBanue cynos. Bo3ayxornaBanue», «/laBieHue TBepIbIX Ted, 1
KUAKOCTEH U ra30B»
53 KonTtponsHas pabota no teme «JlaBiieHne TBEPAbIX Tel, )KUIKOCTEH U ra3oB» 1
54 Mexanudeckast pabora 1
55 MoutHocTts. EquHAIEI MOIIIHOCTH 1
56 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMON NPU MOABbEME IO JIECTHUILIE" 1
57 IIpocTsie Mexanu3Mebl. Peruar. PaBHOBecHe cuit Ha pelyare 1
58 Pbruaru B TexHuke, ObITYy M ipupojie. JlabopaTopHas pabora «lccnenoBanue ycinoBuil paBHOBECHs 1
pBIuara»
59 Pemenue 3an1au no teme «Ycll0BUs paBHOBECHS pblyaray 1




60 Koadduuument nmoneznoro neiicrust mexanusma. Jlaboparopnas pabora «M3mepenue KII/] mHakmonHoM 1
TUTOCKOCTH

61 Pemenne 3amau o reme "Pabota, momuOoCTh, KITJ["

62 Mexannueckas sHeprusi. KuHeTnueckas u moTeHIHaaIbHast SHEPT U

63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTHU

64 VYpOK-3KCIIeprUMEHT 10 TeMe "DKCIepUMEHTAIbHOE ONpeAeIeHUE U3MEHEHHSI KWHETUUECKOH U 1
MOTEHIIMAIFHON YHEPTUH MPH CKaTBIBAHWH TEJa M0 HAKIIOHHON TIOCKOCTH"

65 KonTponbHas pabora no teme «Pabota u MOITHOCTE. DHEPTU» 1

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MexaHn4ecKoe JBIKeHne" 1

67 PeseprubIit ypok. PaboTta ¢ Tekcramu no teme "JlaBienne TBEPIBIX TN, JKUIKOCTEH 1 Ta30B" 1

68 PesepBHEIi ypok. PaboTta ¢ TekcTamu o Teme "PaboTta. MomHOCTE. DHeprus" 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

8 KUIACC




Ne i/ Tema ypoka KoauuecTBO
4acos
OCHOBHBIE TIOJIOKEHUS MOJICKYJIAPHO-KHHETHYECKOW TEOPHH U UX OIBITHBIE TIOATBEPKICHUS
Macca u pa3Mep aToMOB M MOJIEKYII
Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA
4 OObsicHEeHHE CBOMCTB TBEPJIOTO, JKUJIKOTO M ra3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE 1
MTOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH
5 Kpucrannmaeckue u amopdasie Tena 1
6 CMmaunBaHWe M KaWLUIIPHOCTh. [[OBEpXHOCTHOE HATSHKEHUE 1
7 TennoBoe pacmMpeHne U CKaTHe 1
8 Temneparypa. CBs3b TEMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO JIBUXKEHUS YaCTHUIL 1
9 Bayrpennsis sueprus. CriocoObl H”3BMEHEHHS BHYTPEHHEH SHEPTHHI 1
10 Buasr Tenonepenaun 1
1 Ypoxk-koupepennus "[IpakTuueckoe UCIOIb30BaHNE TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPUAJIOB B 1
LeJsIX 3HeprocoepexeHus"
12 KonuuectBo TemnoTel. Y aenbHas TEII0EMKOCTh
13 VYpaBHeHHe TeI1oBOro Oasianca. TenaooOMeH U TEIIOBOE PaBHOBECHE
14 JlaboparopHas padota "HccrnenoBanue sBIEHUS TEMJI000MEHa MPU CMEITUBAHUU XOJIOJHOM U ropsyeit 1
BOJIbI"
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTO Ui HATPEBAHUSA TEJa U BBIAEISIEMOrO UM IIpU 1
OXJIQXKIECHUH
16 JlaGopatopHas pabota "OnpezeneHue yaeabHON TeI0eMKOCTH BelecTa" 1
17 OHeprus TOIIMBA. Y IebHAasI TEMJI0Ta CTOPAHUS 1
JaBJIeHHE U OTBEPJICBaHHE KPUCTATUYECKUX TeJl. Y IeNIbHas TEeMJIoTa MJIaBJIeHUs
18 IT v 1
19 JIaGopatopHas pabota "Onpezenenue yaeabHON TeIIOTHI IUIaBJIeHUs Jibaa" 1




20 [TapooOpazoBanue u KoHaeHCanws. Vicnapenue 1
21 Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHJIEHCAIIMH. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS 1
OT aTMOC(EPHOTO JTaBIICHUS
22 Brnaxnocts Bo3ayxa. Jlaboparopras padota "OnpezeneHue OTHOCUTEILHOM BIAYKHOCTH BO3ayxa" 1
23 Pemenue 3a1a4 Ha onpe/ielieHre BIAKHOCTH BO3TyXa 1
24 [IpunHnune! paboTel TemaoBbIx aBurateneil. [laposas TypOuHa. J{BuraTesnb BHyTPEHHETO CTOPAHUS 1
25 KIII rerumoBoro asurarens. TenaoBble IBUTaTEIN U 3alIUTa OKPYKArOUIEH cpepl 1
26 3aKoH COXpaHEeHUs U MPEeBpalleHUs] JHEPTUH B TEIUIOBBIX IpoIeccax 1
27 [ToaroTroBka Kk KOHTpOJBEHOU paboTe 1o Teme "TemnnoBbie siBIeHUS. VI3MeHeHNe arperaTHbIX COCTOSIHUM 1
BelecTna"
28 KontponbHas padota o teme "TerutoBeie siBnenus. M3mMeHeHnne arperaTHbIX COCTOSIHUH BemecTra' 1
29 Dnektpuzarus Tel. [[Ba posa aIeKTpruIecKuX 3apsaoB 1
30 VYpok-uccnenoBanue "DIeKTpU3aIs TN HHAYKIIMUEH W MPU COTPUKOCHOBEHUH" 1
31 B3anmoelicTBre 3apspkeHHBIX Tell. 3akoH Kymona 1
39 DnexTpuueckoe noje. HampspkeHHOCTh 31eKTpudeckoro noss. [IpuHuun cyneprno3unuu 1
AIEKTPUYECKUX MOJIEH
33 Hocutenu snekTpuyeckux 3apsaaoB. DineMeHTapHbId 3apsa. CTpoeHue atoma 1
34 [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3apsia 1
35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB JEKTPUUYECKUX 3apsI0B 1
36 DNEKTPUUECKUN TOK, YCIOBHUS €ro CYIIeCTBOBaHMs. MICTOUHUKH 3IEKTPUUYECKOTO TOKa 1
37 JIefcTBUS STIEKTPUIECKOTO TOKA 1
38 VYpoxk-uccnenonanue "JlelicTBUE 3JIEKTPUUECKOTO MOJI HA TPOBOJIHUKHU U JTUIIEKTPUKHU" 1
39 DNEKTPUYECKUN TOK B METAIJIAX, )KUJIKOCTAX U ra3ax 1
40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE YaCTH 1
41 Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryaiupoBaHie CHIIbI Toka" 1




Onexrpuueckoe HanpspkeHue. BoiabtMerp. Jlaboparopnas padota "HM3MepeHue u peryaupoBaHue

42 " 1
HaIPSKCHUS

43 ConpoTuBieHHe IPOBOJHUKA. Y IEIbHOE COITPOTUBJIEHUE BELIECTBA 1

44 JlaboparopHas padoTa "3aBHCHMOCTH JIEKTPHYECKOTO CONMPOTHUBIICHUS TIPOBOJHUKA OT €T0 JUIUHEI, 1
IJIOLIA/IM MOTIEPEYHOr0 CeUYeHUs U MaTepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HampsbKeHHsl. 3akoH OMa /1715 yJacTka 1enu 1

46 JlaboparopHas padota "HccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYILETO Yepe3 Pe3ucTop, OT 1
CONIPOTHUBIICHHUS PE3UCTOPA U HAIPSKEHUSI HAa pe3ucTope”

47 [TocnenoBarenbHOE U ApAIETHFHOE COSMHEHHUS TTPOBOTHUKOB 1

48 JlabopaTtopHnas pabota "IIpoBepka nmpaBuia CI0KEHUs HATPSHKEHUH TPH MTOCIIEI0BATEILHOM 1
COEIMHEHUH JIBYX PE3UCTOPOB"

49 JlabopaTtopHnas pabota "IIpoBepka mpaBuiIa Il CUIBI TOKA MIPH MapauIeIbHOM COSTMHCHUH 1
pe3ucropon"

50 Pemenue 3agau Ha mpumeHenue 3akoHa OMa 151 pa3IMIHOrO COSUHEHHUS TPOBOTHUKOB 1

51 PaboTa 1 MOIIHOCTH AJIeKTpUUecKoro Toka. 3akoH /[xoymnsa-JIenma 1

52 JlaGopaTtopHas pabota "Onpeaenenrue padOThl 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKA" 1

53 DIIEKTPUYECKUE LIETIH B MMOTPEOUTEIN AIEKTPUIECKOM 3Hepruu B ObITy. KopoTKoe 3ambIkaHue 1

54 [ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUIECKUE 3aps/Ibl. 3apsKEHHBIC TeJla U UX 1
B3auMoAecTBUS. [10CTOSHHBIN JIEKTPUUECKUNA TOK"

55 KonTtponbHas pabota no Teme "DneKkTpuuecKue 3apsiibl. 3apsuKeHHbIE Tela U UX B3aUMO/ICHCTBUSL. 1
[TocTostHHBIN 2IIeKTpUYECKHil TOK"

56 ITocTosAHHBIE MarHUThI, UX B3aUMOJACHCTBHE 1

57 Ypok-uccnenosanue "M3ydeHne mosei NoCTOSHHBIX MarHUTOB" 1

58 MarnuTHoe noJjie. MarautHoe nosie 3eMJIu U €ro 3HaueHHe JJIs dKU3HHU Ha 3eMIie 1

59 OmnbIiT OpcTeaa. MarHuTHOE MOJe 3NIEKTPUUECKOT0 TOKa MarHuTHOE MoJie KaTyIIKUA ¢ TOKOM 1




[IpumeHneHue Ar1eKTpoMarHuToB B Texauke. JlaboparopHas padota "M3ydenne neiCTBHUSI MArHUTHOTO

60 " 1
0JIs1 Ha TPOBOJTHUK C TOKOM
DJEeKTpOIBUTATENb TOCTOSTHHOTO TOKA. VICTIOb30BaHNEe AIEKTPOABUraTeNIeld B TEXHUYECKIX
61 yCTpoMcTBax M Ha TpaHcnopre. JlabopatopHas pabora "KoHCcTpynpoBaHHe U U3ydeHUE padOThI 1
aJeKTpoABUTaTeNs"
62 OneiTel ®apases. 3akoH nekTpoMarHuTHOM nHAyKuuu. [IpaBuno Jlenna 1
63 OnekrporeHeparop. CrocoObl MOTYUYEHUS INEKTPUIECKON IHEPTUN. DIEKTPOCTAHITUN HA 1
BO300HOBIIIEMBIX HCTOYHHKAX SHEPTHH
64 [ToaroToBka K KOHTPOJBHOU paboTe 1Mo TeMe "INeKTpUYecKre U MarHUTHbIE sIBJIeHUS" 1
65 KonTponbHas pabota no Teme "DaeKTpUuecKrue U MarHUTHbIE sIBIIeHUS" 1
66 PesepBHbIit ypok. PaboTta ¢ Tekctamu 1o teme "TeruioBsie siBieHus" 1
67 Peseprubiit ypok. PaboTta ¢ Tekcramu o teme "I1ocTOSHHBIN AJIeKTpUIECKHil TOK" 1
68 PesepBubriit ypok. PaboTta ¢ Tekcramu o Teme "MarHuTtHble siBIeHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

9 KITIACC




Nen/m | Tema ypoka Koaunuyecrso
4acoB
1 Mexanundeckoe aBuxkeHue. MarepranbHas TOUKa 1
2 Cucrema orcueta. OTHOCUTEIILHOCTh MEXaHHYECKOTO JABMKCHUS 1
3 PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE 1
4 HepaBHoMmepHOe npsimonuHeitHoe ABrkeHne. CpeHsis 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHUE 1
6 CkopocThb MpSAMOJIMHENHOTO paBHOYCKOpeHHOTO ABMkeHus. ['paduk ckopoctu 1
7 JlabopaTtopHnas pabota "OrnpeneneHrne YCKOPEHHS Tella P PaBHOYCKOPEHHOM JIBHKEHUH TI0 1
HAaKJIOHHOM Tu10cKocTH"
8 CoboaHoe magenue ten. OnsiTel [annnes 1
9 PaBHOMEpHOE nBMX)EHUE TI0 OKpYKHOCTH. [leproa n yactora oOpamenus. JIlnneliHas u yrioBas 1
CKOPOCTH
10 LenTpocTpeMUuTenbHOE YCKOPEHHE 1
11 [epsriii 3akon HeroToHa. BekTop cuibl 1
12 Bropoii 3akon HproToHa. PaBHOIEHCTBYIOIIAS CHJIa 1
13 Tpertwnii 3akon Herotona. Cyneprno3uiusi CUi 1
14 Pemenne 3agau Ha mpuMeHeHue 3akoHOB HproToHa 1
15 Cuna ynpyrocru. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuma ynpyroctu» 1
17 JlaboparopHas paboTa «OnpeneneHue 5KeCTKOCTH MPYKUHBD) 1
18 Cuna tpenus 1
19 Pemenue 3agau no reme «Cuiia TpeHUs» 1
20 JIaGopatopHas padota "Onpezaenenue ko3pduiuerTa TpeHus: CKoIbKeHHs " 1
21 Pemenue 3anau no teme "3akons! HetoToHa. Cuna ynpyroctu. Cuna tpeHus” 1




22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOTO MaieHus 1

23 VYpox-koupepenuus "JIBukeHne TeI BOKPYT TpaBUTAIMOHHOTO IIeHTpa (CoJIHEeYHast CHCTEMA). 1
lamaxtukn"

24 Pemenue 3agau o teme "Cuiia TSDKECTU UM 3aKOH BCEMUPHOTO TSITOTEHUSA"

25 [epBast kocmmuueckast CKOpocTb. HeBecoMOCTh 1 Tieperpy3Ku

26 PaBHOBecue maTepuanbHO TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO Tea ¢ 1
3aKpEIUIEHHOM OChIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKRecTH 1

28 Pemenne 3amaq mo reme "MomeHT cuitbl. LeHTp TshKeCTH" 1

29 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo Teme "Mexanndyeckoe aBmwkeHne. Bzanmoneiicteue ten" 1

30 KonTtponpHas padoTa o Teme "Mexannueckoe aBmkenue. Bzanmoneiicteue ten" 1

31 Nmnynbc Tena. UMnynbe cuitbl. 3aKOH COXpaHEHUs UMITYJIbca. YTIPYroe ¥ HEYIPYroe B3auMOJeHCTBUE 1

32 Pemenne 3aga4d mo Teme "3akoH cCOXpaHEHUS UMITYJIbCcA" 1

K-KOH HIUS KTUBHOE JIBIJKEHUE B IPUPOJIE U TEXHUK

33 Ypok-koHpepe "Pea oe eHue 0Jie U T e" 1

34 Mexanuveckasi paboTa U MOIITHOCTh 1

35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH W CHITBI TPSHHS 1

36 Jlaboparopnas padota «Onpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBMXKEHUU Tella Mo 1
TOPU30HTAIBHOM MOBEPXHOCTH»

37 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus 1

38 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM SHEPTUU 1

39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE 1

40 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHHs SHEPTUID) 1

41 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTHKH 1

42 3aryxaromue kojsebanus. BoiHyX/1eHHbIe KosebaHus. Pe3oHaHc 1

43 MatemaTuueckuil ¥ IpYKUHHBIN MasiTHUKA 1




44

Ypok-uccienoBanue «3aBUCUMOCTD IIEpH0/1a KojaeOaHU OT )KECTKOCTHU MPYKUHBI U MacChl Ipy3a»

45 [IpeBparienue sHEPrun MPU MEXAHUYECKUX KOJICOAHUSIX

46 Jlaboparopuas padota «OnpenereHne 9acToThl U IEpruoaa KoJaeOaHUH MPYy)KUHHOTO MasTHUKA)

47 JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH MIEPHOIa KOJICOaHHIA Tpy3a, MMOABEIICHHOTO K HUTH, 1
OT MacChl rpy3a»

48 Mexanndeckue BoJIHbI. CBOWCTBA MEXaHUISCKUX BOJH. [IpoI0TbHEIE U TOTICPEYHBIC BOJTHBI 1

49 VYpoxk-koupepeniusa "Mexannueckre BOJHBI B TBEpAOM Tene. CelicMudyeckre BOTHBI" 1

50 3ByK. PacnipocTpaneHue u oTpakeHue 3ByKa 1

51 Ypoxk-uccnenoanue "HabmrogeHrne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1

52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKUN PE30HAHC 1

53 VYpoxk-koHbepenus "YnpTpa3Byk U HH(Pa3BYK B IPUPOJE U TEXHUKE" 1

54 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKoHBI coOXpaHeHHUsI. MexaHndecKre KojieOaHus 1 1
BOJIHBI"

55 KonTtponbHas padoTa o Teme "3akoHbI cOXpaHeHUs. MexaHndecKre KojieOaHusl ¥ BOJTHBI"

56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHbIE BOJTHBI

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

58 Ypok-konpepennus "Llkana 3nekTpoMarHUTHBIX BOJH. Vcrosib30BaHKe JIEKTPOMArHUTHBIX BOJH JUIS 1
COTOBOM cBs3U"

59 VYpok-uccnenoBanue "M3yueHrue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TenedoHa" 1

60 Pemenue 3a1ay Ha onpeesieHne YacTOThl M ITTMHBI AIEKTPOMATrHUTHON BOJIHBI 1

61 DnexTpoMarHuTHas npupojaa ceera. CkopocTh cBeta. BoaHOBEIE cBOMCTBA cBETa 1

62 Ucrtounuku cBera. [Ipsmonuneiinoe pacnpoctpanenue csera. 3armenust Connia u JIyHsl 1

63 3aKkoH oTpaxkeHHs cBeTa. 3epkana. Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA OTPAKEHUSI CBETa 1

64 [Ipenomnenue cBeta. 3aKOH MPEIOMIIEHHS CBETA 1

65 [TonHOE BHYTpEHHEE OTpaxkeHHe cBeTa. Mcnonp30BaHue TOJHOTO BHYTPEHHETO OTPAKEHUS B 1

OIITHYCCKHUX CBETOBOdAX




Jlaboparopuas padota "VcciienoBaHue 3aBUCMMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO JIyda OT yriia

66 " "nn 1
MaJICHUS HAa TPAHUIIE "BO3TyX-CTEKIIO

67 Ypok-koHpepenus "Vcnoib30BaHNe IOJHOTO BHYTPEHHETO OTPAXKEHUS: CBETOBO/IBI, 1
ONTUKOBOJIOKOHHAS CBSI3B"

68 JIun3el. OnTHYecKas cuiia JIMH3BI

69 [Moctpoenue n300paskeHMit B TMH3AaX

70 JlabopaTtopHnast pabdota "Onpenenenre POKyCHOTO PaCCTOSIHUS U ONITUUECKOM CUITBI COOMPAIOIICH 1
JIMH3b1"

71 VYpok-koHpepenmus "Ontudyeckue TMH30BbIe TPHOOPHI"

72 I'ma3 kak ontuyeckasi cuctema. 3peHue

73 VYpoxk-koudepennus "Jledexts 3penus. Kak coxpanuts 3penue"

74 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CrioskeHue CeKTpaibHBIX IIBETOB. [[ucnepcus 1
cBeTa

75 JlaGopaTtopHnast pabota "OIBITHI IO PA3JI0KEHUIO OEIOTO CBETA B CIIEKTP U BOCIPHUATHIO I[BETA 1
MIpeIMETOB MPHU UX HAOIIOCHUH Yepe3 IIBETOBbIE PUIbTPHI"

76 Ypok-nipakTukyMm "BosiHOBBIE CBOMCTBA CBETA: AUCIICPCHs, HHTEphEPEHITUA U AU paKIus” 1

7 OmnbiTel Pesepdopaa u mianeTapHast MOJIEIb aTOMa 1

78 [Tocrynatel bopa. Monens aroma bopa 1

79 Hcnyckanue u norsioiieHue ceera atoMoM. KBaHTel. JInHeuaThie CLIEKTPhI 1

80 Ypok-npaktukym "HabmoneHue ciekTpoB ucnyckanus" 1

81 PangmoakTuBHOCTE U €€ BUIIBI 1

82 Crpoenune atoMHoro siapa. Hyknonnas Moznens 1

83 PannoaktuBHbie npeBpanieHus. M30Tomnsl 1

84 Pemenue 3agau no reme: "PaanoakTrBHbIE NpeBpanieHus" 1

85 [lepuon nomypacnana 1

86 Ypok-koHpepennus "PaguoakTuBHbIE U3TYYCHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" 1




87 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apSAI0BOTO U MAaCCOBOTO YHCET 1

88 DHeprus cBI3M aTOMHBIX sjiep. CBs3b MacChl M SHEPTUU 1

89 Pemenwue 3a1au o Teme "Snepubie peakuun' 1

90 Peakumu cunTe3a u genenus suep. Mcrounnku sHepruu ColtHIA ¥ 3BE3 T 1

01 VYpoxk-koudepennus "AnepHas sHepreTrka. J{elcTBUS paiOaKTUBHBIX U3Ty4E€HUN Ha KUBbIE 1
OpraHu3mal"

92 [ToaroToBka K KOHTPOJBHOU paboTe 1Mo TeMe "IIEKTPOMArHUTHOE 110JI€. DIEKTPOMArHUTHBIE BOJIHBL. 1
KBanToBsie sBiaeHus"

93 KonTponbHas pabota o teme "DneKTpoOMarHUTHOE MoJjie. DIeKTpOMarHuTHbIe BOJIHbI. KBaHTOBBIE 1
SIBJICHUS"

94 [ToBTOpenue, o6o6menue. Jlaboparopusie paboThl MO Kypcy ""B3aumopeiicteue Ten"

95 [ToBTOpeHue, 0600IIeHNe. Pemenne pacueTHBIX U KaueCTBEHHBIX 3a/1a4 1Mo TeMe "TeroBsie mporecch”

96 [ToBTOpeHue, 0600mEeHne. Permenne pacueTHBIX U KaueCTBEHHBIX 3a71a4 1mo TeMe "KII/] TernmoBsix 1
nsurareiaen"

97 [ToBTOpeHue, 0600mEeHne. Permenne pacueTHBIX U KaueCTBEHHBIX 3a1a4 1mo Teme "KIT/] 1
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o6o6menue. JlabopatopHsie paboThl 0 Kypcy "CBeTOBBIC sSBICHUS" 1

99 [ToBTOpeHue, o606menne. Pabora ¢ Tekcramu no Teme "3aKoHbI COXpaHEHHUS B MeXaHUKe" 1

100 [ToBTOpeHue, 06006meHne. Pabora ¢ Tekcramu o teme "Konebanust 1 BOJHBI" 1

101 IToBTOpeHue, 0606menue. Pabora ¢ Tekctamu no Teme "CBeTOBBIC SIBICHUS" 1

102 [ToBTOpeHue, 0606meHue. Pabota ¢ Tekcramu no Teme "KBaHToBas U sigepHast pusuka' 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




