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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
(Gu3MKM Ha JESITEeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yduThIBalOTCA
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 00pa30oBaHMsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
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.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (PU3NUYeCKre 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CITOCO0a MOJIYYeHHSI IOCTOBEPHBIX 3HAHUN O MUDE.

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
CIIEYIOIIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMU €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 MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONU (U3MKU 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 (1)I/IBI/IK€ 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 HCCIEIOBAHUA 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 npodecCHoHaTBHON NeSITSIBPHOCTH, 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



7a00paTOpPHBIX PabOT W OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA

(mpakTH4YecKasi 4YacThb Y4YeOHOIO COJep/KAHHSl NpeaMeTa YCHJIEHA MaTepHaJlbHO-TEXHHYeCKOM
0a3o0ii nenTpa «Touka pocTa», HCNOJAB3YeMOro /UIsl peajin3anuu 00pa3oBaTelbHBIX NMPOrpaMM B
paMKax npenogaBaHust GU3UKH)

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TETUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusnmyeckue
npudopsl. [lorpemnocts u3mMepennii. MexayHapoiHas cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBMKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro sBienus. Onucanue GU3NUeCKUX SBJICHUN ¢ TOMOIIBIO MOJIETIEH.

ﬂemoncmpauuu. (c ucnonvsosanuem uyupoeozo u ananoz06020 000PYOOSaHUs UEHMPA
«Touka pocmay)

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC
SBJICHUS.

2. dusznueckue NMPUOOPHI U TPoIeaypa MPSIMBIX U3MEPEHHN aHAJOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue MEHBI ICIESHUS KaIbl U3MEPUTEIHHOTO ITPUOOpA.
2. H3MepeHune pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tell.
5. M3mepeHune Temmeparypbl MPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYNKA TEMIIEPATYPHI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoblle BhICOTA
IycKa.

Pa3nen 2. IlepBoHavajibHbIe CBeeHHSI 0 CTPOEHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSKECHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpucTayuIMdecknx) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOAHHAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobGennocTu
arperaTHbIxX COCTOSIHUU BOJBI.

Jemoncmpayuu. (c ucnonvszosanuem wudhposozo u ananoz06020 odopyoosanus yenmpa
«Touka pocmay)

1. HabGmronenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysumu.

3. HaGmonenue  siBiIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIIHU

OTTAJIKUBAHUEM YACTHI] BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aromMa METOAOM psOB (C  HCIOJNb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKECHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBIIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMCHH JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUs CKOPOCTH [BIKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTH BemecTBa. CBSI3b MJIOTHOCTH C KOJWYECTBOM MOJIEKYJI B €IMHHUIE
00BéMa BelecTna.

Cuita Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelcTBytomas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

ﬂemoucmpauuu. (c ucnonvzosanuem yughpoeozo u ananoz06020 060PYOOBAHUA UEHMPA
«Touka pocmay)

1. HaGmronenne MexaHUYECKOTO JIBUKEHUS TeTa.

N3mepenune ckopocTu NPSIMOJIMHENHOTO IBHKECHUS.
HabGmronenue siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUU TE.
CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

o v A W N

CioxeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

JIaﬁopamoprte padbomot u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABIKEHUS (IIapUKa B KUIAKOCTH,
MOJIEN JIEKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre cpelHEM CKOPOCTH CKOJBXKEHUA Opycka WIM IIapuKa Mo
HAKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.



4. OmbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarimn)
MPYKUHBI OT TPUIIOKEHHOU CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbBKEHUS OT
BECa TeJa U XapaKTepa CONPHUKACAIOLIUXCS TOBEPXHOCTEM.

Paspnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3os.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJ€HHMsS Tra3za OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackana. ITHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JABJICHHS KUIAKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckiue MeXaHu3Mbl.

AtMmocdepa 3emunn u atmocdepHoe namieHue. [IpuuuHbl CyiecTBOBaHUS
BO3AyIHON o0onoukn 3emnn. OnbiT Toppuuernnu. M3mepenune aTtmocgepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JleficTBUE )KMIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoniaBanue.

ﬂemoncmpauuu. (c ucnonvsosanuem uupoeozo u ananoz06020 000PYOOSaHUs UEHMPA
«Touka pocmay)
1. 3aBHCHUMOCTH JaBJICHUS r'a3a OT TEMIICPATYPEI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromuecst COCYIbI.

['mppasnuueckuit mpecc.

[IposiBneHue necTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BEMa MOTPYXKEHHOW YacTH

TeJla U TUIOTHOCTH >KUKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcnoBue IJIaBaHUs TeJl: IMJaBaHUE WM MOTPY)KEHHUE TeJl B 3aBUCHUMOCTHU
OT COOTHOIIICHHUS TUIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOM B
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’KMJIKOCTh YacTH Teia.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B ’KUJKOCTH, OT MaccChl Teja.

4. OnbITHl, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTh BBITAJKUBAIOIICH CHIIBI,
JNEHUCTBYIOIIEH Ha TEI0 B KHUIKOCTH, OT O0O0BEMA TMOTPYKEHHOW B
JKMJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeoMmeTrpa WIM KOHCTPYHUPOBAHUE JIOJKH U
OIpPEAEIICHUE €€ TPY30NOABEMHOCTH.



Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBuia paBHOBECUs pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocTteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

ﬂemoucmpauuu. (c ucnonvsosanuem yupoeozo u anan0z06020 000PYOOBaHUs UEHMPA
«Touka pocmay)

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycaoBUM paBHOBECHUs pblyara.

3. Usmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. N3ydeHune 3aKOHA COXpPaHEHMS] MEXAHUYECKON DHEPIUU.

8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB W MOJIeKyJd. OMNbITh, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHHS BHYTPCHHEH SHEPIrumu:
Teronepeaada u COBEPIIIECHUE paboOTHI. Buasr TEIJIONEepeIaum
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnaecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBO€ paBHOBECHE. YpaBHEHHME TersioBoro ©OanaHnca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobpazoBanne u koHmeHcamus. Mcmapenue. Kumenme. YiaempHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMOoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€JIbHAS TEIJIOTa CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.

TenoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.
3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUHU B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu. (c ucnonvsosanuem yuhposozo u ananoz06020 odopyoosanus yenmpa
«Touxa pocmay)

1.

2
3
4.
5

L 00 N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmonenue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUH.
HaGnronenue TemioBoro paciiupeHus Tel.

N3menenne namieHus rasa Mpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[TpaBuna n3MepeHus: TeMnepaTypsl.

Buabl Terionepenaum.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TEMITEPaTyPhl MPU TUIABJICHHH.
Moienu TEIUIOBBIX ABUTaTEIEH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OrnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €To
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpATyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEpPrud Tella B pe3yJlibTaTe
TEIIOTIepeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpeThIM METANTHISCKUM IIHJIMHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJA.

Pa311e.11 7. 3HeKTpI/I‘leCKI/Ie U MaroHmTHbIC SABJICHHUA.



DnekTpu3auus Tel. JIBa poaa 3JeKTpUUECKHX 3apsaoB. B3anmoneinctue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJei (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HcTtoynuku moOCTOSSHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHue MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locnenmoBaTenbHOe W MapajUiesIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuTH.  B3auMoneicTBME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €r0 3Ha4€HUE JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJi€  DJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCmonb3oBaHUE HJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DJIeKTpOreHeparTop. CrocoOmI MOJTy4YEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Zlemoucmpauuu. (c ucnonvzoseanuem yuPpoeozo u AHANO206020 0O0PYOOBAHUA UEHMPA
«Touxa pocmay)

1. DIeKTpu3alus Tel.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3apsiO0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.

W O N U~ W N



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune aneKTpruYecKOro HalpsKEHHUsT BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOe 1osie ToKa. DJEKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHWA €ro
BO3HUKHOBEHHUS.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS DSJIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro [JIWHBI, IUIONAAX IONEPEUYHOIO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenune KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.



15. I3yyeHrne MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeMCTBUS IEKTPUIECKOIO TOKA HA MAaTrHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KATyIIKA C TOKOM M MarHura OT CWIbl TOKa W HalpaBJIEHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE H3MEHEHUN 3HAYEHHsT W HaNpPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHue. HepaBHoMepHOe npsiMoiinHeNHOe ABWKeHUE. CpeqHsisi U MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe nBkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi cKopocTu. LleHTpocTpeMUTenbHOe YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
Ttperusi. CBsi3b dHEpruu U paboThl. [loTeHIMaNbHAS SHEPTHUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusa. Teopema O KMHETHYECKON IHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.



Jemoncmpayuu. (c ucnonvszosanuem wudhposozo u ananoz06020 odopyoosanus uenmpa
«Touka pocmay)

1.

S

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

Habmronenre MeEXaHUYECKOTO ABMKEHUS T€Na OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue npu3HaKoB PAaBHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

HaGmonenre MexaHnuecKHUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBW)XCHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS Tella OT MAacChl Tella U JIEUCTBYIOLIEH Ha HEro
CUJIBI.

HaGmronenue paBeHCcTBa CHIT ITPH B3aUMOJICHCTBUN TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJIEUCTBUH TEII.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJICUCTBUU TEJ.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
Habmronenmne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHE MEXaHUUYECKOM 3HEPTruy pU CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUUECKOH YHEPIUH NPU ABMXKEHUU TeJla MOJ IeHCTBUEM
HPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU MO
HaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MpPU PABHOYCKOPEHHOM JABMKEHHH 0€3
HAYaJbHON CKOPOCTHM MYTH OTHOCSTCA Kak psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJILHOTO JAaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM ABMIKEHUM Tella
10 TOPU3OHTAIILHOW OBEPXHOCTH.

10. Onpenenenue pabOTHl CWIBI YOPYrOCTHU TpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOJIBMXKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3y4yeHune 3aKk0Ha COXPAHEHUS SHEPTUMU.

Paznen 9. Mexanuueckune Koj1e0aHUSA U BOJHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPIUH MPH KOJIEOATEIHPHOM JIBUKCHUU.

3aryxaromue  KojeOaHus.  BeIHYXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWMCTBAa MeXaHMYeCcKuX BOJH. [IpomonbHble W
MONIEpEYHbIE BOJHBL. JlTMHA BOJIHBI M CKOPOCTH €€ PacupoOCTpPaHECHUS.
MexaHu4ecKue BOJIHBI B TBEPIOM TeJI€, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpakeHue 3Byka. MH(Ppa3Byk u
YIBTPA3BYK.

ﬂemoncmpauuu. (c ucnonvzosanuem uuppoeozo u ananoz06020 0060PyOOSaHUs UeHmMPA

«Touka pocmay)
1. HaOmronenne koseOaHMI TeNl MO AECHUCTBHEM CHIBI TSKECTH U CHIIBI

yIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWi MaTeMaTUYeCKOTO
MasiTHUKA.
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2. OmpeneneHre 4acTOTHI M IEpHO/Ia KOJIeOaHUH TPY>)KMHHOTO MasTHHKA.

3. HccrnenoBanue 3aBUCHMOCTH Teproaa KojaeOaHu MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. VccnenoBaHWe 3aBUCUMOCTH TIEPHOJIa KOJICOaAHUN MPYKUHHOT'O MasSTHHKA
OT MAaCCHI Tpy3a.

5. IlpoBepka HE3aBUCHMOCTH IEepHUOAa KOJIeOaHUW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  TMEpUoJa  KoJieOaHui
MPYXKUHHOIO MAsiTHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

7. M3mepeHne yCKOpeHHs: CBOOOIHOTO TaJICHUS.

Paznen 10. DinekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHUTHblE  BOJHBL.  CBOKMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu. (c ucnonvszosanuem wudhposozo u ananoz06020 odopyoosanus yenmpa
«Touka pocmay)

1. CBolcTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOWUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJIEHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeiHOE

pacnpoctpanenue csera. 3armenust Connua u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKaJio. 3aKOH OTPAXKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpesnomieHUs cBeTa. [lonHOe BHyTpeHHee
oTpakxeHue cBeTa. Vicmosb3oBaHME TIOJIHOTO BHYTPEHHETO OTPAKCHHS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xon nyweit B jumH3e. OnTuyeckas cucrema ¢oToarrmapara,
MHUKpPOCKONAa U Tejeckomna. [7a3 kak omnTuyeckas cucteMa. bim3opykocTs u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B cnektp. Omnwitel Helotona. Crnoxxenue
CIEKTPaIbHBIX I[BETOB. Jlucniepcust cBeTa.

ﬂemoucmpauuu. (c ucnonvzosanuem yughpoeozo u ananoz06020 060pPYOOBAHUA UEHMPA
«Touka pocmay)
1. IIpsAmonumHENHOE pacpoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300paxxeHN# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JIUH3.

[Tpunuun neiicTBusa gortoamnmnaparta, MUKPOCKOIA U TEECKOIA.
10. Monens 1i1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimol.
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1. HccrmemoBanue 3aBUCHUMOCTH yIJIa OTPaKEHHUS CBETOBOTO JIyda OT yrja
MTaJICHHUS.

2. W3yueHue xapaKTepuUCTUK U300paKEHUS IPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia

naJeHus Ha TPAHULE «BO31YX—CTEKIIO».
4. Tlomyuyenue n300pa)kKeHUM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JIUH3BL.

6. OIBITHI 110 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUSTHIO IIBETa MPEAMETOB IPH KX HAOIIOACHUH dYepes
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHue cBeta arToMmoM. KBaHThl. JInHeYaTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydeHus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens atomHoro snapa. W3orombl. PanunoakTuBHBIE
npeBpauienus. [lepuon nomnypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiI0OBOTO M MACCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

SAnepnas sHepretuka. JlelcTBUS pPaAUMOAKTUBHBIX HU3JIYYCHUN Ha IKHUBBIC
OpraHU3MBlI.

,ZIeMOHcmpauuu. (c ucnonvzosanuem uupoeozo u ananoz06020 0060PYOOSaHUs UeHMPA
«Touka pocmay)

1. CHeKkTpbl U3Ny4YEHUS U MOTJIOLICHHUS.
CrekTpbl pa3IMYHbIX Ta30B.
CnekTtp Bogopoa.
Ha6monenue TpekoB B kamepe BuiibcoHa.
PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.
Perucrtpanus nznydeHus: IpupoOIHBIX MUHEPATIOB U MIPOIYKTOB.
JIaﬁopamopubze padbomot u onvimol.
1. HaGnroneHne CIUTONIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYCHHUS.
2. HccrnenoBanue TPEKOB: M3MEPEHUE DPHEPrHUM YacTHIbI MO TOPMO3HOMY
nytu (o gororpadusim).
3. U3mepenne paanoakTUBHOTO (hOHA.
IToBTOPUTEIBLHO-0000 1A U MOXYJIb.
[ToBTOpUTETHEHO--0000IIAIOIITNI MOTYITH IPETHA3HAYCH JIJISI CHCTEMAaTH3aIIH
u  00001IeHUsT TMPEIMETHOrO  COACPKAHUSI U ONbITa  JESTEIbHOCTH,
MPpUOOPETEHHOTO MPU U3YUYEHHUH BCEro Kypca (PU3MKH, a TakkKe IJi MOArOTOBKHU K

o v AW N



OCHOBHOMY TIOCYJapCTBEHHOMY »3K3aMEHy MO (u3uKe i1 O00ydaroluxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN NpeaMerT.

[Ipu M3ydyeHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS TOCTHXKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOCHHE HAaYYHBIX METOAOB HCCIIEIOBAHMS
ABJIICHUA TPHUPOABl M TEXHUKHU, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUS, TPUMEHSS TOJIyYCHHbIE 3HAHUSA, pellaTh 3a7aud, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUANBHO AESTENBHOCTHBIN XapakTep JaHHOTO paszjeria pealu3yeTcs
32 CY€T TOrOo, YTO OOyYalolluMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
[peJIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHHS B OKPYXKaIOIel TPUPOJIe U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHMS (DU3NUECKUX SIBICHUM, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYUYEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaKHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, MPAKTUUECKOTO MCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBpAIlEHUs U COXPAaHEHMs BCEX M3BECTHBIX BU/IOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSIBIICHUE UHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nUYecKol HAyKH;

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

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

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX TNpoOJeM, CBS3aHHBIX C MPAKTHYCCKUM TMPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

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

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

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

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCTIUTAHMSL:

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

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

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHHE Ne(DUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

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

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YU€TOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISTE M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHbBIE CBS3U NPU H3YYEHUH (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nyeckoit
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIbHO COCTABIEHHOMY TUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POpMYNIHPOBATH 000OIIEHNS U BBIBOJIBI 11O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTHI M 3aIpOChl IIPH IMOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSTCJILHO BBIOMPATh ONTUMAJIbHYI (GOpPMY MPEICTABICHHS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33J1aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMBI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



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

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npoOJIeMBbL;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

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

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM PelIeHUs HU3HUECKON 3a7a4u WIIH
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeiaraTh IJIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIrOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
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 CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHUYeCKoe JIBI)KeHHE (PpaBHOMEpPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuna, gaebopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIB)KCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEepHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOM
OpUPOJE, NACHCTBUE CUIbl TPEHUS B MPUPOJIE U TEXHUKE, BIHSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAsl CUJIA, MEXaHW4YecKasi paboTa, MOUIHOCTh, IJIEYO CHUJIbL,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUss W CAWHHIBI (U3MYECKUX BEIUYNH, HAXOAWUTH (DOPMYIIHI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys TpaBUJia CIOKEHMs Cuil (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJMUTH PaCy€Thl, HAXOJUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
OpeanoyioxkeHue  (TUIOTe3y),  pa3idyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEIJIOKEHHOTO0 000pYI0BaHMS,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH N3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TMOTYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEIUYUH B BUIC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAKOMIAS CWIa, JCHCTByIOIIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIPH paboTe C JIab0paTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TNPHUHIMIBI  JCHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUN W HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOIACHHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBJISETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHust HHGOOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUM, MNpPU H3TOM TIPAMOTHO MCHOJIB30BAThH
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

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

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSII OJHEpPrusi, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBaHUE, KANMWUIAPHBIC SBJIICHHS, UCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICHICTBUE MAarHUTOB, JEUCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SBJIICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (PU3UUYECKHUE SBICHUS, UCIIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICT UCHOJb3YEMbIX BEIUYHH, 0003HAYEHUS U EAMHUIIBI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlayd 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOMHO PEUIUTh MpPU MOMOUIH
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢u3rUecKrX CBOMCTB Tel (KamWJIISIPHBIC SIBJICHHSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3aLMs Tel W B3aWMMOJEHCTBHE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMYIMpPOBATH
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEI[ECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DJIEKTPUUYECKON SHEPIUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



Heneil ¢ MoCIe0BaTENIbHBIM U MapaUIeIbHBIM COSIUHEHUEM DIIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECCKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3I0POBBbS W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBUICNIATh HMH(POPMAIMIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlajaeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
NPOEKTHOW WIJIM HCCIIENOBATEILCKON NEATEeIHbHOCTH, NMPU 3TOM T'PAMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
IPOIIECCOB pacIpenessaTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenus B 9 Kiaacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TacTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
[IKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JAAIBLHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUuE TeJ, pABHOMEPHOE JBUKEHUE 1O OKPYKHOCTH, B3aMMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0erIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHMHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIY4CHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢u3nyeckue BeIMUYMHBI (CpedHssi U MTHOBEHHAs CKOpPOCTb Tejla IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMANbHAs DSHEPIUs Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeslb NPEJOMIICHHS CPEbl), IPH ONHCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYaIlMii MPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JOTHYECKUX IIaroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayd  (onmuparolmudecs Ha cucreMy u3  2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl PEHICHUS, IPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe TPENIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHCHUMOCTh IepUoAa KoJeOaHUN MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeameTa B coOuparomen
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

IPOBOJIUTH NMPU HEOOXOTUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, ONpeaenss
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHUMOCTH MYTH OT BPEMEHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajicHusi): TIUIAaHUPOBAaTh HCCIICIOBAHHE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBMIXKEHUH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHKPOBATh HM3MEPCHHS, COOHMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH MPHU padboTe ¢ 1abopaToOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONIB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
pU penieHNuN y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TIPH OOpalieHuu ¢ mpudbopamMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH TMONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTEepHET, BIaAeTh nmpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Paznen KonunyectBo KoaunuyectBo KoanuecTBo IIpakTHyeckne n Hcnonv3oBanue nnpposoro n
4acoB KOHTPOJIBHBIX | J1a00paTOPHBIX JabopaTopHble padoThI aHAJIOTOBOI0 000PY/10BaHMS LIEHTPa
padort padort €CTECTBEHHOHAYYHOM U TEXHOJIOrMYeCKOoi
HalpaBJICHHOCTel
«Touka pocra»
®dusuka u e€ poab B | 6 - 2 JIaGoparopHasi pabora KoMrutekT nocy sl 1
HO3HANMH «Orpenenenue 1eHbl 000pyOBaHMSI JUIsl Y4EHUUECKUX OIBITOB
JACIICHUA
OKPY’KAIOIIEro MUpPa HU3MEPUTEITBHOIO
npubopay
JlabGopaTopnas pabora
«3mepenne o0bemMa
TEI.
IlepBoHaYaNbHBIE 5 1 1 JlabopaTopnas pabota O6opymoBaHue IS
CBEJICHHUSI O CTPOCHHHU «3Mmepenne pa3MepoB JabopaTOPHBIX PabOT M YICHUYECKHUX
BellecTBa. MAJIBIX TEID». OITBITOB
JIBHiKeHune u 21 2 3 JlabopaTtopHas pabora Oo6opynoBanue s

B3alMOJelCTBHE
TeJl.

«Ompenenenne
IUIOTHOCTH BEIIECTBA
TBEPAOrO TENay.
JlabopatopHas padora

"OnbIThL, JEMOHCTPUPYIOLIUE
3aBHCUMOCTD PACTSHKECHHUS
(medhopmanum) Mpy>KUHBI OT

MPUIOKEHHON CHIIBI"
JlabopaTopHast paboOTHI

"ONBITHI, 1EMOHCTPUPYIOIIHE
3aBHCUMOCTD CHJIBI TPEHHSI

71a00paTOPHBIX pa0OT U YUSHIIECKUX
OITBITOB




CKOJIBKCHHA OT BECa TCjIia U

xXapakTepa
COIPUKACAIOIIUXCS
MOBEpXHOCTEN".
JlaBjieHrEe TBEPABIX 21 JlaGopaTtopHas paboTa O6opyaoBaHue st
Tell, TA30B, "Onpenenenue J1a00paTOPHBIX padbOT
)RPII[KOCTeﬁ. BbITAJIKUBAIOIIICU CHJIBI, | U YYCHUYCCKUX
JICHCTBYIOIICH  HA  TEJO, | OINBITOB ,
MOTPY>KEHHOE B JKUIKOCTh" JIEMOHCTPAIIMOHHOE
BeZiepko Apxumena
PaboTa 1 MOIIHOCTD. 12 JlaGopartopHas paboTa O6opynoBanue st
3Heprl/[ﬂ. «BrrsicHEHHE YyCJ10BUA na60paTopme pa60T
PpaBHOBECHUS pblyara». " YUCHUYCCKUX
JlabGopaTopnas padora OTIBITOB.
«Omnpenenenne KIT1
npy  ToAbeME  Tela 10
HaKJIOHHOW IJIOCKOCTH»
Pe3eps. 3 [ToBTOpCHME U
00001IeHne
Bcero. 68




8 kuacc (2 4 B Hene10; Beero 68 u)

Paznen KosmmuectBo | KoauuectBo Koauyectno IpakTuyeckue u JadopaTopHbie Hcnoab3zoBanue uudpposoro
4acoB KOHTPOJIBHBIX | JIAGOPaTOPHBIX paboTsl U aHAJIOTOBOT0
padoT padoTt 000pyA0BaHUS LIEHTPa
€CTECTBEHHOHAYYHOI U
TEXHOJIOTHYECKOoH
HaIpaBJICHHOCTE
«Touka pocta»
TenyioBbIe ABIEHUSA 28 2 3 Jlaboparopras pabota «CpaBHenue | OOopymoBaHue ajist

KOJIMYECTB TEIUIOTHI TIPH
CMELIMBAHWUM BOJIbI pa3HOU
TEMITEPATYPhI».
JlaGopartopnas pabota
«Omnpenenenue yaenabHOU
TEIJIOEMKOCTH TBEPJOTO
Tenay.

JlaGoparopnas pabota
«OrmpeseneHue BIAXHOCTU
BO3/IyXa»

Jlemoncmpayus « M3menenue
memnepamypol»

Jlemoncmpayus
«H3menenue enympenmeti
SHepeuu meia npu mpeHuu u yoapey

Llemoncmpayusa
«lloznowenue ceemosou
oHepauU»

1a00paTOPHBIX paboT

¥ YICHUYECKHUX OIBITOB,
nudpoBoit JaTUNK
TeMITepaTypbl

JlaGopaTopHbIii
TEPMOMETP, JATIYHK
TEMIEepPaTypHI .

I[aT‘lI/IK TEMIICPATYpPBhI,
JABC JOCKH, IBC
CBHHIIOBBIC IITTACTHUHKH,
MOJIOTOK.




Jlabopamopuas paboma
«Onpedenenue yoenvHou
Meniomul NiAGAEHUsL Tb0aAY»

Jlemoncmpayus
«Hcnapenue cnupmay

Jlemoncmpayus
«M3yuenue npoyecca kuneuus
60001 »

JBa naTunka
TEMIIEpaTyphbl, JIaMIla,
ucT Oenoi u uépHoit
Oymaru, CKOTY .

JlaTuuk TemIiepaTypsl,
KaJIOPUMETP, COCY[ C
TAOIIKM JIBJIOM, COCY]L
C BOJIOH, DJIEKTPOHHBIE
BECBHI.

JlaTunk TemriepaTypsl,
mpoOupKa, TUCTOUKH
Oymaru, pe3suHKH,
pa3HbIe CIIUPTHI.

JlaTunk TemriepaTypsl,
ITATUB YHUBEPCAIbHBIN,
KO0J10a CTEKJIIHHAS,
CIIMPTOBKA, TOBApEHHAs
COJb

yieKTpHYECKHE
sIBJIEHUS

25

JlaGopartopnas pabota
«COopka 3eKTpUIECKOn
HENU ¥ U3MEPEHUE CHUIIBI
TOKa B €€ Pa3IN4HbIX
y4aCTKax».
JlaGopartopnas pabota
«3mepeHne HanpsHKEeHUs
Ha Pa3IMYHBIX y4acTKax
JJIEKTPUUECKON

LETH».

JlaGopatopHas paboTa

O6opynoBanue ajs
71a00paTOPHBIX paboOT
Y YUCHUYECKUX
OTIBITOB.

[aTumnK ToKa, AaTumK

HanpAaxeHuA .




«PerynupoBanue cuibl TOKa
peocTaTomy.

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH CUIIBI
TOKa, UYIIET0 Yepe3 PEe3UCTOp, OT
COIIPOTHUBIICHUSI PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE ».
JlaGoparopnas padota
«OmpeneneHue MOIIHOCTH
3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM
Ha PE3UCTOPEN.

Jlemoncmpayus

«Hccnedosanue 3a8ucumocmu CUbl
MOKa 8 NPOBOOHUKE OM
HANPA#CeHUS»

Jlamuux moka, 0amuux
HANPSIAHCEHUsL, PE3UCOP,
peocmam, UCMOYHUK
NUMAaHUs, KOMRJIEKMm
npoe00o0s, Koy.

DJIeKTpHYeCKHe U
MATrHUTHBIE SIBJICHUSI

12

JlaGoparopnas padota
«M3ydenue neiicTBUS MAarHUTHOTO
TI0JIS1 Ha TIPOBOTHUK C TOKOM.

Lemoncmpayus
«HU3mepenue nons
NOCMOSIHHO20 MASHUMA»

ObopynoBanue st
71a00paTOPHBIX pabOT
Y YUCHUYECKUX
OTIBITOB




Jlemoncmpayus
«H3mepenue macHumnozco

NOJs BOKPY2 NPOBOOHUKA C
MOKOMY

Jlamuux macHUmMHO20
NOJIAl, NOCMOSIHHBIU NOJIOCOBOU
MazHum.

Jlamuux macHumno2o
noJis, 064 WmMamuea,
KOMNJIeKM NpoB80o00s,
UCMOYHUK MOKA, KIOY.

Pe3eps

[ToBTOpeHue u 06001eHNe

Bcero

68




9 kaacc (3 4 B Hegero; Beero 102 v)

Paznen KosmmuectBo | Konuuecr | KonuectBo IpakTuyeckue u JadopaTopHbIE Hcnoab3oBanue uudpposoro u
4acoB BO Jaboparopn padoTshI aHAJIOTOBOI0 000PY/10BaHMS LIEHTPa
KOHTPOJIb | BIX padoT €CTeCTBEHHOHAYYHOW U
HBIX TeXHOJIOTHYECKOoH
padoT HaNpaBJeHHOCTEH
«Touka pocTa»
Mexanndyeckue siBJICHUS 40 1 3 JlaGopaTopHast padora O6opyaoBaHue st
«UccnenoBanue nabopaTopHBIX PadOT
PaBHOYCKOPEHHOT O 1 YYCHUYECKUX
JIBIDKEHMS 0e3 HauallbHOU OIIBITOB.
CKOPOCTH».
Jlabopatopnas padora
«Ormpenenenne )KeCTKOCTH MPYKHHBD.
Jlabopatopnas padora
«Omnpeneneane kodpduimenTa TpeHUs
CKOJTBKCHHUSI. lepessinnuiil 6pycox,
Jlabopatopnas padora Habop epy308,
«Omnpezenenue paboThI CHITbI TPESHHS Mexanuueckas
NpY paBHOMEPHOM JIBMYKEHHUH Tella 110 CKAMBSL, OUHAMOMEMD).
TOPU30HTATBHOW MOBEPXHOCTHY.
JlabGopaTopnas padora
«M3yueHne 3aKOHA COXpaHEHUS
SHEPTUUY.
MexaHuyeckne 15 1 2 NabopaTtopHan paborta O6opynoBaHue amst

K0J1e0aHHUS ¥ BOJHBI.
3BykK.

«OnpeaeneHne 4actoTbl U Nepmosa
KoNebaHUIN NPYKUHHOTO MasTHUKA»
NabopaTtopHas pabota
«UccnepoBaHne

3aBMCMMOCTM Nepuoga u

4acToTbl CBOBOAHbIX

1a60paTOPHBIX padOT
Y yYEHHYECKUX
OmIBITOB. JlaTunk
MTOCTPOCHUS
TpPaeKTOpUHU
JIBIDKEHUS 10 OCH
XY, Z




KonebaHuit maaTHMKa OT
OJINHbI €70 HUTK, OT MaccCbl»

JemoHcmpauyuu «KonebaHusA
HUMAHO20 MASIMHUKA U c80600HbIE
KonebaHUs 2py3a HA rpyHuHe»

LemoHcmpayuu «M3yyeHue KonebaHuli
2py3a Ha NMpyXuUHe»

JemoHcmpayuu «A3yyeHue KonebaHul
HUMAHO20
MASMHUKQA»

Hamuux ycxopenus,
WMamue ¢ Kpeneicom,
Habop epy308, HUMb,
HAbOp NPYIICUH .

Komnvromep, oamuux
VCKOpeHus, Wmamus ¢
Kpenedicom, Habop
NpYACUH pa3 HOU
arcécmrocmu, Habop
epy306 no 100 e.

Komnvromep, oamuux
YCKOpeHUsl, 2py3 C
KPIOUKOM, 1€2KAs U
HepacmsjicUMasl Humo,
pyremka

JJIeKTPOMArHUuTHOE 6

nmoJje u

JIEKTPOMATHUTHBIE

BOJIHBI.

CaeToBbIC IBJCHUSA 15 Jlabopatopnas pabota «MccrnenoBanne
3aBHCUMOCTH YTJIa TPETOMIICHUS
CBETOBOT'O JIy4a OT yIJia MaJIeHUs Ha
TPaHUIIEe «BO3YX-CTEKIIO.
JlabopaTtopHas paboTta «OUBITH 11O
Pas3OKEHUI0 OENOro CBeTa B CIEKTP U
BOCITPUSATHIO [IBETA MPEAMETOB MIPU KX
HaAOIIOJICHNN Yepe3 I[BETOBbIC
bunbTPE

KBanTOBbBIE sIBJIeHUS 17 JlabopaTtopHas pabota O6opynoBaHue s

«I/I3Mep CHHUEC CCTCCTBCHHOI'O

71a00paTOPHBIX padOT




paauanoOHHOr o q)OHa
JO3UMETPOM»

JlaGopaTtopHas paboTa
«3ydeHune nenexus siapa
aToma ypasa 1o ¢ororpaduu
TpekoB» «l3yueHue

TPEKOB 3apsKEHHBIX YaCTHI] 110
rOTOBBIM (hoTorpadusim»

" YUCHUYCCKUX
OIIBITOB

IloBTOpEHUE M
00001IeHNe coiepKAHUS
Kypca ¢pusuxu 3a 7-9
KJIACC

[ToBTOpeHue u ob6obmEeHNe

Bcero

102




Ipunoxenue 1
K paboueit mporpaMMme 1o Gpu3nke
Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUs

KanengapHo — TeMaTuyeckoe IUIAHMPOBaHMeE B 7 KJjacce
Ha 2024 - 2025 yuyeOHbIii roa









7 KIIACC

’N;" Tema ypoka Mara Hara
o 1o IJIaHy no ¢gakry

1 Beoonwtit uncmpyxmansic no Th.
®u3nka — Hayka o0 IpUpoje. SBIeHUSA IPUPOIBI.

5 IHepeuunwviit uncmpyxkmasic no Th. Ouznueckue
SIBJICHUS

3 dusnyuecKre BEJIMUYUHBI U X U3MEPEHUE
VYpok-uccienoBanue "M3mepenue remnepaTypbl

4 MIPU TIOMOIIU KUAKOCTHOTO TEPMOMETpa U
JaT4yuKa TeMIeparypol”

5 Mertoap! HayuHOTO MO3HaHUS. OnUcanue
(bUBUYECKUX SIBICHUHN C TTIOMOIIBI0 MOJIENIEH
Ypok-uccnenosanue "[IpoBepka runoressl:

6 JTATBHOCTH MOJETA MIApUKA, MIIIEHHOTO
TOPU30HTAJIBHO, TEM 00JIbllIe, UeM OOJIbIlIe
BBICOTA MMycKa"

7 Crtpoenue BemecTBa. OMBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEIECTBA

8 JIBuKeHHe YacTUIl BELIECTBA

9 Ypoxk-uccnenoaane «OnbITH MO HAOIIOICHUTO
TEIJIOBOTO PACHIUPEHHUS Ta30B»

10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUMN

1 BO1b1.O000IIICHHE TT0 pa3aety
«[lepBoHOUANBbHBIE CBEICHUS O CTPOCHUU
BEIIECTBA»

12 Mexannueckoe aBrxeHue. PaBHomepHoe u

HEpPaBHOMEPHOE JBM)KCHUE

13 Cxkopoctb. EquHuUIBI CKOPOCTH

14 Pacyer nmyTu u BpeMeHU JABUKEHUS

15 WNuepuus. Macca- mepa HHEPTHOCTH Tell.

16 [TnotHOCTH BemecTBa. Pacuer maccol u o0bema

TeJa MO €ro MIOTHOCTH

17 JlabopaTopnas pa6ora «Onpenenenue
IUVIOTHOCTH TBEPAOro Teiay

18 Pemenue 3amau no teme "IInoTHOCTE BemiecTBa"

19 Cuna Kak XapaKTepucTUKa B3aMMOJICHCTBUS Tell.

Cuna ynpyrocrtu. 3akoH ['yka




JlabopaTopnas pa6ora «3yuenune

20 3aBMCHUMOCTH pacTskeHus (negopmanumn)
NPYKMHBI OT NPHJI0KEHHOH CHIIbD)

21 SABnenue tarorenus. Cuna TsDKECTH

29 CBsi3b MEXIy CHIION TSKECTH U Maccoil Tena. Bec
tena. Pemenue 3amay no teme "Cuna TsokecT"

93 Cuna TshKeCTH Ha APYrux IutaHetax. @uzndeckue
XapaKTEPUCTUKU TJIAHET

24 | Usmepenue cui. [luramomerp

25 | Bec Tena. HeBecomocTh

26 CrnoxeHue IByX CHJI, HalPaBJICHHBIX 110 OJTHOM
npsMOM. PaBHOEMCTBYIOIIAs CUIT

97 Pemenue 3agau mo reme "PaBHonelicTByromas
cun"

28 Tpenue ckoybXeHNs U TpEHHE MOKos1. TpeHue B
MIPUPO/IE U TEXHUKE
JlaGoparopHas padora «M3yuenue

29 3aBHCHMOCTH CHJIbI TPEHUSA CKOJIbKEHUSI OT
CIJIBI IaBJIEHUS M XapaKTepa
CONPHUKACAIOIIMXCS MOBEPXHOCTEN»

30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJEHCTBYIOIIECH CHITBI
Pemenne 3amag mo remam: «Bec Temay,

31 «I'paduueckoe nzodpakenne cuiny, «CHIIb,
«PaBHOACHCTBYIOIIAS CHID»

KonTpoabHasi padora mo remam:

32 «MexaHnueckoe IBH:KeHHe», «Macca,
IUIOTHOCTBHY, «Bec Tesay, «I'paduueckoe
u3o00paxkeHue cui», «CWib»

33 Hasnenue. CriocoObl yMEHbIICHUS U YBEITHUCHUS
JaBJICHUS

34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OT
00BEMa, TeMIeparypsl

35 [lepenaua naBieHus TBEPABIMU TEIAMU,
XKUJKOCTAMHU U razaMu. 3akoH [lackans

36 JlaBneHue B )KUJIKOCTHU U ras3e, BBI3BAHHOE
JEHCTBUEM CHJIBI TSDKECTH

37 Pewrenue 3agau o teme «JlaBiaeHue B KUAKOCTH
u raze. 3akoH ITackans»

38 | CooOmaromecs cocyibl




39

I'mppasinueckuii npece

40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC
41 Atmocdepa 3eMiu U IPUIHHBL €€
CYLIECTBOBaHMSL.
42 Bec Boznyxa. ATmocdepHoe naBiieHne
43 N3mepenne atmocdepHoro nasieHus. OmpIt
Toppuuennu
44 3aBHCUMOCTH aTMOC(EPHOTO AABICHHUS OT
BBICOTHI HaJl yDOBHEM MOPS
45 Bbapomertp-anepoun. AtmochepHoe aaBiieHne Ha
Pa3IUYHBIX BHICOTAX
46 Pemenue 3amgau mo reme " AtmochepHoe
naBieHue"
47 JIeficTBHE )KUIKOCTH U ras3a Ha MOTPYKEHHOE B
HUX TeJI0. ApXUMeI0Ba cuia
JlaGoparopHas padora «OnpeneneHue
48 BbITAJIKUBAIONIEH CHJIbI, 1efiCTBYIOLIEH Ha
TeJ10, OrPyKeHHOe B KHIKOCTH)
JlabopaTopHas pa6ora no reme
49 «HccnenoBanmne 3aBUCHMOCTH Beca TeJla B
BOJIe OT 00bEMA MOrPYKEHHOH B )KMIKOCTh
YaCTH TeJa»
50 [1naBanue ten
JlaGoparopHas padora "KoncTrpyupoBanue
51 apeoMeTpa WJIM KOHCTPYHPOBAHHE JIOAKH H
omnpeaesieHue eé rpy3onoabeéMHocTu"
Pewrenue 3agau no remam: «IlnaBanue cynos.
52 BosgyxomnaBanuey, «JlaBienue TBEpAbIX Ted,
KUJKOCTEH U Ta30B»
53 KonTpoabHasi padora nmo reme «JlaBjieHue
TBEPABIX TeJ, KUAKOCTEH U ra30B»
54 Mexanudeckast pabora
55 MoutHocTts. EquHAIEI MOIIIHOCTH
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaEMOM MpHU NOIbEME 1O JiecTHULE"
57 [Ipocteie Mexanu3Mmsl. Peruar. PaBHoBecue cui
Ha pblyare
Pbryaru B TexHuKe, OBITY M IPUPO/IE.
58 JlaGopatopHas pabota «MccaenoBanue ycioBuit

PaBHOBCCHA pblyara»




Pemenue 3anau no Teme «YcioBus paBHOBECUS

59
pplyara»
KoadduimenT noneznoro neicTBus

60 MexaHu3ma. Jlaboparopuas pabota «3mepenue
KII/I HakIOHHOW MIOCKOCTH»
Pemenne 3agau o reme "Pabora, MOIITHOCTb,

61
KIT1"

62 Mexanundeckas sHeprus. Kunernueckas u
MOTEHIIMAJIbHAS SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTUU
YPOK-3KCIIEPUMEHT 10 TEME

64 "DKCcrnepuMEHTaNbHOE OTIpeIeTICHIE U3MEHEHUS
KMHETUYECKON Y OTEHIHAILHON YHEPTUN ITPU
CKaTBIBAHHMH TeJIa TI0 HAKJIOHHOM TIJIOCKOCTH"

65 KonTponsnas paborta no teme «Paborta u
MOIIHOCTb. DHEPTUS»

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
"MexaHudeckoe IBUKeHUe"

67 PesepBHblit ypok. Paborta ¢ TekcTamu 1o Teme
"JlaBieHue TBEPABIX TeN, )KUIAKOCTEH U ra3oB"

68 PesepBubIit ypok. PaboTta ¢ Tekctamu o teme

"PaboTta. MomHuocTs. DHeprus"




IIpunoxenue 2
K paboueit mporpaMMme 1o Gpu3nke
Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUs

KanengapHo — TeMaTuyeckoe ILUIAaHMpPOBaHHe B 8 Kiacce
Ha 2024 - 2025 yuyeOHbIii roa



8 KUIIACC

N Tema ypoka JNara Jara
/i 110 IJIaHY 1o axkry

Boanblii uHcTpyKTaK 0 Th. OcHOBHBIE NTOJIOKEHUS

1 MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU U UX OTBITHBIE
TIOITBEPKICHUS

5 IlepBuunbiii uHCTPYKTaX 10 Th. Macca n pazmep aToMOB
Y MOJIEKYJT

3 Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM
BEIlleCTBA
OObscHEeHnE CBOMCTB TBEPOIO, )KUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

5 Bxoanas quarnocruka. Kpucraimnuyeckue u amopdHbie Tena
CmaunBaHue U KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHUE
TennoBoe pacIMpeHne U CxKaThue

8 Temmnepatypa. CBsi3b TEeMIEpaTyphl CO CKOPOCTHIO
TETIJIOBOTO JABUKEHUS YaCTHI]

9 Bayrpennsis sueprus. CriocoObl ”3MEHEHHS BHYTPEHHEH
SHEPIUU

10 Bunsr Tenonepenaun
VYpoxk-koupepennus "[IpakTruueckoe UCIIOIb30BaHNE

11 TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUasoB B LEIIX
sHeprocoepekeHus"

12 KonnuecTBo TemnoTel. Y ienbpHas TENI0EMKOCTh

13 YpaBHeHue TerioBoro 6ananca. TemiooOMeH U TeraoBoe
paBHOBECHE

14 JlaGopaTtopHnas pabota "MccinenoBaHue sSBJICHUS
TEII000MEeHa MPU CMEIIMBAHUN XOJIOTHON U TOpsYeit BoabI"

15 Pacyer konuyecTBa TEIIOTH, HEOOXOAUMOTO IS
HarpeBaHus Teja U BhIAEISAEMOT0 UM MPHU OXJIAKICHUU

16 Jlaboparopnas pabota "Onpenenenue yaenabHON
TEIJIOEMKOCTH BeniecTna'

17 DHeprus TOIIKUBA. Y IelbHas TEMJI0Ta CTOPAHUS

18 [InaBneHue u oTBEpAEBaHNE KPUCTAIUIMYECKUX TEL.
VY nenbHas TEMIOTA MJIaBICHUS

19 JlaboparopHas paboTa "OnpeneneHre yaeabHON TEMIOTHI
MJIaBJeHus Jbaa"

20 ITapooGpazoBanue u koHaeHcanus. Mcnapenue




Kunenue. Y nenpHas Temnora napooOpa3oBaHus U

21 KOHJICHCAlIUU. 3aBUCUMOCTb TEMIIEPATyphl KUTICHUS OT
aTMOC(EepHOTO TaBICHHUS

29 Brnaxnocth Bo3ayxa. Jlaboparopnas padota "Onpenenenue
OTHOCHUTEJIbHOM BIAXKHOCTH BO3AyXa"

23 Pemenue 3a1a4 Ha onpeiesieHre BIQKHOCTH BO3TyXa

24 [TpuntmmBl paboTHI TEMIIOBBIX ABHUraTeneii. [Taposast
TypOuHa. [IBUraTesb BHyTpeHHETo CropaHus

o5 KII[ TermoBoro nuratens. TenjaoBele ABUTATENU U 3alUTa
OKpYKaroIllen cpeibl

26 3aKOH COXpaHEHMsI U MPEBPALLEHHS SHEPTUN B TEIUIOBBIX
npoleccax

97 [ToaroroBka Kk KOHTpOJBHOW padoTe o Teme "TemnnoBsie
siBiIeHUs. VI3MeHeHune arperaTHbIX COCTOSIHUM BelecTBa"

28 KonTponbHas paborta o teme "TemnnoBbie siBIEHUS.
H3MeHeHune arperaTHbIX COCTOSIHUM BemecTa'

29 DnexTpu3arys Tell. J[Ba poja dJIeKTPUISCKUX 3apsI0B

30 Ypok-uccnenopanue "OieKTpru3anus TEN MHAYKIUEH U ITpU
CONPUKOCHOBEHUH"

31 B3anmoelicTBre 3apspkeHHBIX Tell. 3akoH Kymona

39 DnekTpuyeckoe noJie. HanpsikeHHOCTh 3JIEKTPHUYECKOTO
noJis. [I[puHIUI Cynepno3uIiny AMEKTPUIECKUX MOJIeH

33 Hocurenu snekTpuyeckux 3apsaoB. DIeMEHTapHbIN 3apsi.
Crpoenue atoma

34 [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsia

35 Pemenue 3a1ay Ha IpUMEHEHUE CBOMCTB DIEKTPHUUECKUX
3apsIoB

36 DNeKTpUYECKU TOK, YCIOBHUS €ro CyIIeCTBOBAHMUSIL.
W cToYHUKH 3IEKTPUYECKOTO TOKa

37 JIefcTBUS STIEKTPUIECKOTO TOKA

38 Ypok-uccienoBanue "JleiicTBUE 3JIEKTPUUYECKOTO MO HA
MPOBOJIHUKHU U JTUAIEKTPUKHU"

39 DNEeKTpUUECKUN TOK B METAJUIaX, JKUIKOCTIX U Ta3ax

40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE YaCTH

41 Cuna Toka. JlaboparopHas pabota "M3mepenue u
peryaupoBaHue CUIIbl TOKa"

42 DnexTpuueckoe HanpspkeHue. BoasTMerp. Jlaboparopras

pabota "M3mMepeHne U peryaiupoBaHie HanpsHKeHus "




ConpoTuBieHHe IPOBOJHUKA. Y IEIBHOE COIIPOTUBIIEHUE

43
BEIIEeCTBA
JlaboparopHas padoTa "3aBHCHMOCTH dJIEKTPHIECKOTO

44 CONPOTHUBIICHHUS MPOBOJIHUKA OT €T0 JUTMHBI, TIJIOIIAIN
MOIEPEYHOI0 CeUeHHUs U Marepuana"

45 3aBUCUMOCTD CUJIBI TOKA OT HampspKeHUs. 3akoH OMa Jist
ydacTka Ienu
Jlaboparopras padota "VcciienoBaHue 3aBUCUIMOCTH CHITBI

46 TOKa, UIYIIEr0 Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HANpsHKEHUS Ha pe3ucTtope”

47 [TocnenoBarenbHOE U APAIIEIHHOE COSAMHEHUS
TIPOBOTHUKOB
JlabopaTtopHnast pabota "[IpoBepka mpaBuia CI0KEHHS

48 HaIpsDKEHUN TTPU TIOCIIEI0BATEIbHOM COSMHEHUH IBYX
pe3uctopos"

49 JlabopaTtopHnas pabota "IIpoBepka mpaBuia JijIsl CUIIBI TOKa
MpY MapaJJIETbHOM COECIMHEHUU PE3UCTOPOB"

50 Pemenne 3agau Ha mpumenenue 3akoHa Oma st
Pa3IUYHOTO COCTMHEHUS TIPOBOTHUKOB

51 PaboTa 1 MOIIIHOCTH AIIEKTPUUECKOTO TOKa. 3akoH J[xoyrs-
Jlenna

59 JlaGopaTtopHnas pabota "Onpenenenrue padoThl 1 MOITHOCTH
3JIEKTPUYECKOTO TOKa"

53 DIEKTPUYECKUE LIETTH U MIOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTkoe 3aMbikaHNe
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

54 "DnexkTpuuecKue 3apsaabl. 3apsyKEHHBIE Tela U UX
B3auMOAeCTBUS. [10CTOSIHHBIN 3JIEKTPUUECKUNA TOK"
KonTtponpHas padoTa o Teme "DIEeKTPUIECKUE 3apsiIbl.

55 3apsoKeHHBIC Tejla M UX B3auMoielcTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"

56 ITocTossHHBIE MarHUThI, UX B3aUMOJACHCTBHE

57 VYpok-uccnenosanue "M3yueHue noyien nocTOsTHHbIX
MarHuToB"

58 MaruuTHOE 1ojie. MarHuTHOE T0JIe 3€MIIH B €r0 3HaUCHHE
IUTS SKU3HU Ha 3eMile

59 OmnbiT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA
MarauTtHo€ 1moJjie KaTyIKi ¢ TOKOM

50 [IpumeHeHne PIeKTpOMarHuToB B TexHUKeE. JlabopaTopHas

pabota "U3ydyeHue neiicTBUS MarHUTHOTO TOJISI HA




IIPOBOJHUK C TOKOM"

DneKTpoBUraTesb HOCTOSIHHOIO ToKa. Mcnonb3oBanue
JJIEKTPOJIBUIaTeIel B TEXHUYECKUX YCTPOUCTBAX U Ha

61 tpancnopte. JlabopaTopHuas padora "KoHcTpyupoBanue u
n3ydeHure paboThl 3JIEKTpoABUTaTEN"

62 OmnbiTel Dapajies. 3aKOH IEKTPOMATHUTHOW WHIYKIIHH.
[IpaBuio Jlenna
DnekrporeHeparop. CrocoObl MOTyYeHUs IICKTPUIECKON

63 SHEPruu. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX
SHEPrUu

64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"

65 KontponbHas padoTa o Teme "DaeKTpudecKkue u
MAarHUTHBIC SBIICHUS"

66 Peseprubrit ypok. Pabota ¢ Tekcramu o teme "TermoBbie
SIBJICHUS"

67 PesepsubIit ypok. Paborta ¢ Tekctamu no Teme "IlocTostHHBIN
AIEKTPUYECKUN TOK"

68 PeseprubIit ypok. PaboTta ¢ Tekcramu o teme "MarHuTHbIe

saBJjeHus"




IIpunoxenue 3
K pabouelt mporpaMMme 1o Gpu3nke
Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa30oBaHUs

KanengapHo — TeMaruyeckoe ILUIAaHMPOBaHMe B 9 Kiacce
Ha 2024 - 2025 yuyeOHbIii roa



9 KUIIACC

Jj‘g Tema ypoka Mara Hara
v 110 IIaHY no gakry

1 BBoansiii nHCTpyKTaX 1o Th. Mexanndeckoe
IBIKEeHHE. MaTepualibHas TOUKa
[lepBuunblit uHcTpykTax no Th.Cucrema

2 oTcuera. OTHOCUTEIHLHOCTh MEXAaHUUECKOTO
JBKECHUS

3 Bxonnas nuarnoctuka. PaBHOMEpHOE
MPSIMOJTMHENHOE JIBI)KCHHE

4 HepaBHOMepHOE NIPSIMOJIMHEHHOE ABUKEHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBUKECHHE.
VYckopenue

5 CKOpOCTh MPSAMOJIMHEHOTO PaBHOYCKOPEHHOTO
nsuxenus. ['paduk ckopoctu
JlabopaTtopHnast padota "Onpenenenue

7 YCKOPEHUSI Teja MPHU PaBHOYCKOPEHHOM
NBIDKEHUH II0 HAKJIOHHOM II0CKOCTH"

8 CBoOogunoe magenune teir. OneiTe! [ anunes
PaBHOMEpPHOE NBMXKEHNE IO OKPYKHOCTH.

9 [Tepuon u yactora oOpamenus. JIunelnas u
YIJIOBAsi CKOPOCTH

10 LleHTpoCTpeMHUTENIBHOE YCKOPEHUE

11 [TepBriii 3akoH HeroToHa. Bektop cuibl

12 Bropoii 3akon HetoToHa. PaBHOIElicTBYIO1IIAS
cuia

13 Tpetuii 3akoH Herotona. Cynepno3uiius cui

14 Peurenue 3a1au Ha IpUMEHEHUE 3aKOHOB
HrroToHa

15 Cuna ynpyrocru. 3akoH I'yka

16 Pemenue 3agau o reme «Cuiia ynpyroctu»

17 Jlaboparopnas pabota «Onpenenenue
KECTKOCTHU MPYKUHBI

18 Cuna TpeHus

19 Pemrenue 3agau no reme «Cuiia TpeHUs»

20 JIaGopatopHas pabota "Onpeznenenue

Kod(duIlMeHTa TPEHUs CKOJIbXKEHUs"




21

Pemtenue 3amau no treme "3akoHsl HeroToHA.
Cuna ynpyroctu. Cuna Tpenus”

22

Cuiia TSKECTH U 3aKOH BCCMHUPHOI'O TATOTCHUA.
YckopeHnue cBOOOIHOTO MaICHUS

23

Ypok-koHpepenmus "IBUKeHHE TSI BOKPYT
rpaBUTalMOHHOTO LeHTpa (CosHeuHast
cucrema). ['anaktuku"

24

Pemtenue 3amau no teme "Cuita TSDKECTH U
3aKOH BCEMHUPHOIO TArOTEeHUs"

25

[lepBas kocmuueckas ckopoctb. HeBecomocTs 1
eperpy3Ku

26

PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO
TBEpHOE Teso. PaBHOBECHE TBEPAOTO TENA C
3aKpEIUIEHHON OCBIO BpalieHuss. MOMEHT CUJIBI.
enTtp TsKECTH

27

PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO
TBEpAOE Teso. PaBHOBecHe TBEPAOTO TENa C
3aKpEIUIEHHON OCBIO BpalieHusa. MOMEHT CHUJIBI.
LenTp TsxecTH

28

Pemenue 3agau no reme "MomeHT cunbl. L{eHTp
TsKecTH"

29

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"MexaHn4eckoe IBIKeHHe. B3zaumonencTaue

n

TCII

30

KonTtponpHas padoTa o Teme "MexaHn4ueckoe
nBwxkenue. Bzaumonencraue tea"

31

Nmnynec tena. Umnynbe cuibl. 3aKoH
COXPaHEHHUS UMITYJIbCca. YIIPYroe 1 HEYIpyroe
B3aUMOJIEICTBUE

32

Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS
uMmynbca'

33

Ypok-koHpepenus "PeakTuBHOE IBHKEHUE B
MPpUPOJE U TEXHUKE"

34

Mexanuueckas pa60Ta 1 MOIIHOCTb

35

PaboTa cuibl TSDKECTH, CUIIBI YIPYTOCTH U CHUJIBI
TPEHUs

36

JIaboparopHas pabota «Onpenenenue pabOThI
CHWJIBI TPEHUS TIPU PABHOMEPHOM JABM)KEHUU
TeJa Mo TOPU30HTATBHOMN MTOBEPXHOCTH

37

CBs3b OHEPIruu U pa60TBI. IToTenuuanbHas




SHEprus

Kunernueckas sneprus. Teopema o

38 KUHETHUYECKOW SHEPrUun

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE

40 JlabopaTtopHas pabora «/3y4yeHue 3akoHa
COXPAHCHUS SHEPTUI

41 KonebarenbHoe ABMIKEHHE U €TI0
XapaKTePUCTHKHU

42 3aryxatomue kosnebanus. BeinyxneHHbIe
KoneOanus. Pe3onanc

43 MareMatuueckuii ¥ Ipy>KHHHBIN MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOJIA

44 KOJIeOaHUM OT KECTKOCTHU MPYKUHBI U MACCHI
rpy3a»

45 [IpeBpamenue 3HEPTUN TPU MEXaHUISCKUX
KOJIeOaHUAX

46 JlabopaTtopHnas pabota «OmnpeneneHne 4acTOThI
Y TIepro/1a KoJieOaHuil IPY>KMHHOTO MasTHUKAY
JlabopaTtopHnas pabota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/ia KoJebaHuii rpysa,
MTOJIBEIIICHHOTO K HUTH, OT MacChI Tpy3a»
Mexanndeckue BoHbI. CBOMCTBA

48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TOTIEPEYHBIC BOJTHBI

49 Ypok-koH(pepeHius "MexaHnuecKre BOJHbBI B
TBEPAOM Teiie. CeicMUYECKHE BOTHBI"

50 3ByK. PactipocTpaneHnne u oTpakeHHUe 3ByKa

51 VYpok-uccnenopanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 I'poMKOCTBH 3ByKa U BHICOTA TOHA.
AKYyCTUYECKHI1 pe30HaHC

53 Ypok-koHpepenus "YnpTpazByK U HHPpa3ByK
B IIPUPO/JIC U TeXHUKE"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEMeE

54 "3akoHbI cOXpaHeHus. MexaHn4eckue
KonebaHus U BOJIHEI"
KonTponpHas pabota o Teme "3aKoHsbI

55 coxpaHeHus. MexaHudeckue KolebaHus u
BOJIHBI"

56 DNEeKTPOMarHUTHOE MoJjie. DIEeKTPOMarHUTHBIE




BOJIHbI

o7 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanne
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H"
VYpok-uccnenosanue "M3yueHne cBOCTB

59 AIIEKTPOMATrHUTHBIX BOJIH C TOMOIIBIO
MOOMIILHOTO TenedoHa"

60 Pemenue 3a1a4y Ha onpeesieHne 4acTOThl U
JUTMHBI 3JICKTPOMArHUTHOH BOJTHBI

61 DnexTpoMarHuTHast npupoaa ceera. CKopocThb
cBera. BomHOBBIE CBOMICTBA CBETa
Hcrounuku ceera. [IpsmonuneitHoe

62 pacnpocTpanenue cBeta. 3arMerust CoJHIIA U
JlyHsl

63 3aKkOH OTpaXkKeHHUs cBeTa. 3epkaia. Pemenue
3aJla4 Ha MPUMEHEHNE 3aKOHA OTPAKEHUs CBETa

64 [Ipenomiienne cBeta. 3aKOH NPEIOMIICHUS
cBeTa
[TonHoE BHYTpEeHHEE OTpaKEHHE CBETA.

65 Hcnonp30BaHme MOTHOTO BHYTPEHHETO
OTpa)X€HMsI B ONTHYECKHUX CBETOBOJAX
JlabopaTtopHnas pabora "MccnenoBanue

66 3aBUCHUMOCTH YTIJIa IPETOMIICHUSI CBETOBOTO
Jy4ya OT yIJia MajieHus Ha FpaHule "Bo3IyX-
crexio""

Ypoxk-koupepenius "Vcrnonp30BaHre MOJHOTO

67 BHYTPEHHETO OTPaKEHUSI: CBETOBOIbI,
ONTHUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHyeckas cuja JIMH3BI

69 [TocTpoenne n3o00pakeHU B TUH3AX
JlaboparopHnas padota "Onpenenenue

70 (hOKYCHOTO paccTOSTHUS M ONTHYECKOMN CHIIBI
cobuparoiei JMH3bI"

71 Ypok-koHpepennus "OnTudyeckre TUH30BbIC
npubops"

72 I'ma3 kak ontuyeckas cucreMa. 3peHue

73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXPAHHUTH 3peHue"

74 Paznoxenue 6enoro cBera B ceKkTp. OMbITHI




Herorona. CnoxeHue crieKTpajJbHbIX [[BETOB.
Hucnepcus ceera

Jlaboparopnas pabota "OnbITHI IO
Pa30KEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

& BOCIIPUSATHUIO 1IBETA IPEIMETOB MPU UX
HaOJI0IEHUH Yepe3 [BETOBbIe (puiabTph”

76 VYpok-npaktukym "BoHOBbBIE CBOWCTBA CBETA:!
aucriepeust, HHTepdepeHnns u qudpakuus'

77 OmnpiThl Pesepdopna u muranerapHast MoieNb
aToma

78 [Toctrynatel bopa. Moaens atoma bopa

79 Hcnyckanue U MorjoneHne cBeTa aTOMOM.
KBanTel. JInHEHUaThIE CIIEKTPHI

80 Ypoxk-nipaktukym "HabimroieHne ciekTpoB
HucmycKaHus"

81 PannoakTuBHOCTH U €€ BHIBI

82 Crpoenne aToMHOTO sijipa. HykimoHHast Mojiens

83 PagnoaktuBHBIE peBparieHus. M30Tormsr

84 Pemenue 3aga4q o teMe: "PagnoakTUBHEBIE
npeBparieHus"

85 [Tepuon momypacnazna

86 Ypok-koupepennus "PagnoakTuBHbIC
W3JIy4EHHS B PUPOJE, MEUIIMHE, TEXHUKE"

87 SnepHbie peakuyu. 3aKOHbI COXpPaHEHUS
3apsI0BOIO U MAaCCOBOTO YHCEN

88 DHeprus cBA3M aTOMHBIX siiep. CBs3b MacChl U
SHEPruu

89 Pemenue 3agaud mo reme "Anepueie peakiun"

90 Peakuuu cuntesa u aenenus suep. Mcrounuku
sHepruu CosiHIA U 3BE3NT
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleicTBUS paqloaKTUBHBIX U3Ty4YeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJBHOM paboTe MO Teme

92 "DJIEeKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBBIE siBNIEHUSA"
KonTtponsHas pabota o Teme

93 "DJIEeKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBBIE siBIIEHUS"

94 [ToBTOpenue, 0606menue. JlabopatopHsie




paboTsl o Kypey "B3aumoaeiictBue Ten"

[ToBTOpenue, o6o0IeHne. Pemenne pacyeTHBIX

95 Y KaueCTBEHHBIX 3aj1a4 1o TeMe "TerioBbie
npoiiecch”
[ToBTOpenue, 0600meHue. Pemenue pacyeTHbIX

96 Y KadecTBeHHBIX 3a1a4 1o teme "KII1]]
TEIUIOBBIX JBUTATEIICH"
[ToBTOpenue, 06001meHue. Pemenue pacyeTHbIX

97 Y KauecTBeHHBIX 3a1a4 no teme "KII1/]
AIEKTPOYCTAaHOBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHsie
paboTsl o Kypcy "CBeToBbIe siBNICHUS"

99 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu
1o TeMe "3aKOHBbI COXpaHEHUsI B MEXaHUKe"

100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu
o Teme "Konebanus u BoTHBI"

101 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu
1o teme "CBeTOBbIC SBJICHUS"

102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu

o Teme "KBaHToBas u snepHas ¢puzuka

























