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HOACHUTEJIBHAS 3AIIMCKA

Ha 0a3ze mentpa oOpa3oBaHUs €CTECTBEHHO-HAYUYHOU M TEXHOJIOTHYECKOU
HarpaBieHHOcTH «Touka pocTtay obecreuuBaeTcs peanuzanus o0pa3oBaTebHBIX
NporpaMM  €CTECTBEHHOHAyYHOW M  TEXHOJIOTUYECKOM  HAIlPaBJICHHOCTEW,
pa3pabOTaHHBIX B COOTBETCTBHM C TpeOOBaHUSAMM 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHus.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOIIMXCS W OPraHu3alyi0 HU3y4YeHUs
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke yduThIBalOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METAlPEeJIMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeeieHre yueOHoro Marepraia
1o rogam o0ydyeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3YYEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKAHUA U
y4éTe BO3pPaCTHBIX OCOOECHHOCTEH 00yUaroITuXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
TIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pH3ndYecKre 3aKOHBI JIeKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OMOJ0oTHEN, aCTpOHOMHUEH 1 pu3nuecko reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KApTUHY MHUpa, MPEJOCTaBIseT HanOoJee SICHbIE
o0Opasibl MPUMEHEHUSI HAYYHOTO METOJIa TIO3HAHUS, TO €CTh CIoco0a MOTydeHuUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOTro OOpa30BaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOMT B (POPMUPOBAHWH €CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MpPEAIONAraerT OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e HAYYHO OOBSICHSTH SBJICHUS;
e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;



e UHTEPNPETUPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JJIS TTOyUYEHUS! BHIBOIOB.

Henu wusyuenus Qu3UKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
ompenencHsl B Konnenmum mnpenoaaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOTPAMMBbI, YTBEPKIAEHHON pelleHueM
Komnerun Munucrepctsa npocseiienust Poccuiickoit denepanuu (poTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus Gpusuku:

e TPUOOpETEHHE WHTEpeca M CTPEeMJICHHS OO0YyYaromHuXcsi K HAyYHOMY
U3yYEHUIO TPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHNE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

e (OopMHPOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pPe3yIbTaTa U3yICHHsI OCHOB
CTPOCHHS MaTepHuu U (YHIaMEHTAIBHBIX 3aKOHOB (PU3UKH,

e (dopMHpOBaHME TPEICTABICHUNA O PONU (U3UKH ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

e Dpa3BUTHE  MPEICTaBICHMH O  BO3MOXHBIX  cdepax  Oynymen
npo¢eCCUOHATIBHON JEATENIBHOCTH, CBA3aHHON ¢ (DU3MKOM, MOATOTOBKA K
JaJIbHENIIeMy OOyYEHHUIO B 3TOM HalpaBICHUHU.

JloCTH)KeHHEe 3TUX LieJiell mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOI'O

o011ero o6pa3oBaHusi 00€CIEYNBAETCS PEILICHUEM CIEAYIOUIUX 3a4a4:

e InpuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAaHTOBBIX
ABIICHUSX;

e TMPUOOPETCHUE YMEHUN OMHUCHIBATH U OOBICHATH (DU3UUYECKHUE SIBJICHUS C
UCTOJIb30BaHUEM IOITYYCHHBIX 3HAHUM;

e OCBOGHHE METOJIOB pEIIECHUS MPOCTEUIINX pacu€THBIX 3aJady ¢
UCTOJIb30BaHUEM buznueckux MojeneH, TBOPYECKHUX U
IPaKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOJI0JaTh NMPUPOIHBIC SBJICHUS U BBINOJHATH OIBITHI,
nabopaTtopHple pabOTBl W AKCHEPUMEHTAJbHBIE HCCIEIOBAHHUS C
UCTOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ WH(POpMaIuel (HUINIECKOTO COJECPIKAHMS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3MKHU, aHATU3 U
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;



e 3HAKOMCTBO cO chepaMu MpoheCcCUOHAIBHON NeATeIbHOCTU, CBI3aHHBIMU
C (uU3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMHU Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOT'O OOILETrO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIel0), B 8
Kiacce — 68 gacoB (2 gaca B Heen0), B 9 knacce — 102 gaca (3 gaca B HEALIO).

[IporpamMmma peanm3yeTcss C HCIOJIB30BaHHWEM OOOpYIOBaHHS IIEHTpPA
€CTECTBEHHOHAYYHOMN Y TEXHOJOTMYECKOU HAIIPaBICHHOCTU «Touka pocTay.

[Ipennaraemerii B mporpamMMe mo (uU3HMKe NepedeHb 1abopaTopHBIX paboT u
OTIBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YIUTEh JAeTaeT BEIOOP MPOBEACHUS
7a00paTOpHBIX padOT M OMBITOB C YYETOM HHIWBHUIYAIBHBIX OCOOCHHOCTEMH
00y4aroIINXCs, CIUCKA AKCIEPUMEHTATBHBIX 33/IaHUl, TPEIaraeMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOTO YK3aMEHa M0 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

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 NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
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. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
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 BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Teia. B3auMOCBSI3b MEXy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmogenue  siBAeHUN,  OOBSACHSIONMIUXCS  MPUTSHKCHUEM — WIH
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEpPUMH. B3auMoneicTBHe Ten Kak NpUuYMHa
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBI0 AMHAMOMETpA. SIBIEHHE TATOTEHUS U CHIIa
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOro JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposBnenue nercTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja

o U A~ w N e

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BRITECHEHHON KUIAKOCTH.

8. YcnoBue IJIaBaHMs TeJ: MJIABaHUE UITU TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH 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,
NENCTBYIONIEH Ha TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MOIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



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

Mexannueckass dHeprus. Kunermyeckas W IOTEHUMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX 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 MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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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.

OxnaxxaeHue Npu COBEPILICHUH 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 IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepe1au U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
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. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

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

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MaroauTHoe mojie 3eMJIM M €r0o 3HauyeHHWe Ui KM3HM Ha 3emuie. OmNbIT
Opcrena. MarauTHoe moJie 3IEKTPUUEeCKOoro Toka. [lpumMeHeHue 3J1eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU 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 PICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnkn NOCTOAHHOTO 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.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3JCICHHS TOJI0COB MarHNUTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E
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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 sABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

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 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHne HAIIPSKCHUS.

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

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

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
Onpenenenne MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMOM 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.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJTBI TOKA U HATPABJICHUS TOKA B KATYIIKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMHU:
HCCIIEIOBAHUE H3MEHEHUM 3HAYEHHUSA W HAIPaBICHUSA HWHIYKIIMOHHOIO
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. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS Tejla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO JIBUKEHHS.

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» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
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 SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MPU IBUKECHHUM TEJa MOJ1 1HCTBUEM
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 HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 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 KECTKOCTU MPYKUHBI.

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

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEMOJBHKHOTO U MOJABUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTHu4eCcKUil U NPYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUuU MpH KOJIeOATEITLHOM JIBHXKEHUH.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
IonepeyHble  BOJIHBL. JInMHA BONHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 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.
PacnpoctpaneHnne npooIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompepenenne 4acTOTHI U Miepuoa KoieOaHui MPy>KMHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

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

5. IIpoBepka HE3aBHCHUMOCTH TE€pHOJa KojeOaHMil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

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

7. W3MmepeHue yckopeHus CBOOOAHOTO MaJCHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DNEeKTPOMArHUTHOE  MoJie.  JJIEeKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
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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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynel. Otpaxenue cBera. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

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

Jlunza. Xon nydent B muH3e. OnTudeckas cucrema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus ¢GoToammapaTa, MUKpPOCKOIIA M TEJIECKOTA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

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 H300paKEHUS MPEAMETA B INIOCKOM 3epKale.

3. HccnemoBanue 3aBUCMMOCTH yrja IIPEJIOMIICHUSI 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 MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOEHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HM3zoronbsl.  PagmoakTtuBHBIE
npeBpaienus. [lepuon nmonypacmnanga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO U MAacCOBOTO YHUCEI.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. 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. CrnekTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

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. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MMIAIONNN MOAYTH TIPEAHA3HAYECH I CUCTEMAaTU3aIIH
1 0000IIICHUS TTPEAMETHOTO COACPIKAHUS U OTBITA AESITEIIbHOCTH, TPUOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUUBACTCS OCTH)KCHHE MPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBJIICHUN TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMHU OOBACHATH (HHU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 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 3HAHUl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHblE OCHOBBI HauOojiee Ba)XKHBIX JOCTH)KEHHH 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 OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

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 oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

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

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

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

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

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
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
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJIBLHOIO
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 pe(IIeKCHH, TPU3HAHKE CBOETO MTPaBa Ha OIIHUOKY
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
COIMAIbHOM HANPABICHHOCTH, TPEOYIOIIMX B TOM YKCIIE U (PU3UYECKUX 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 B3aMMOJICCTBUU MPHU BBLINOJHEHUU WCCIICAOBAaHUN H
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IPAKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3NUECKUX 00BEKTAX U SBICHUSX;

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

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

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, 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 pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JECWCTBHUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011I€HHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCIIOJIB30BAHNUEM € TyKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIETO0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

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

OLICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
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 BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH 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;

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

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi M UX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

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
0J1aroKeaaTeIbHOCTH OOIICHMS,



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, POEKTA);

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

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiesiaTh poJid, OO0CYXIaTh MPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTst petieHust GU3NIECKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAX MNPHUHATHS  pelIeHUN
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIA;
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
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
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 MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

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

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ynpyras, IIacTUyecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAILICHHUS, TIepeaaya TaBJICHUS TBEPABIMU TEIIAMU, KUIKOCTIMH U Ta3aMH,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3UYECKUX SBICHUH 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 JaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHUE PbHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMYuHBI (Macca, 00bEM, TNIOTHOCTD 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} (OUIMEHT TIONE3HOTO JACHCTBUS MEXaHHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nuecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE 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, cBsi3bIBarolMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ysbTaTam;

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

BBITIONHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHHM, MacChl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpPYrol C UCIHOJIb30BAaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IyTHU
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUSI MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO WCCICNOBAaHUs, COOWMpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHUS (U3UYECKUX BEIWYUH (IIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMO, KOA(Q(UIIMEHT TIOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAys MPEUTOKECHHON HWHCTPYKIIUU: TPU BBITOJHCHHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uWH(opmanuu B VIHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMECHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
NpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aUMOJCHCTBUE, YYUTHIBAsI 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, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKU, TIOCTOSTHHBIN SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenIonpOBOAHOCTb, KOHBEKI[HS, U3JIydeHue),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
[0 ONHMCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTalUlbl B Tmpupone, uzinydeHue CoJiHLIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HSTOM MEPEBOJUTH MPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeJbHAs TEIUIOEMKOCTh BEIECTBa, yJEJbHAs TEIUIOoTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CUla
TOKa, DJJEKTPUYECKOE HANpPsHKEHWE, CONPOTHUBICHUE  ITPOBOJHHKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BETUYMH, 0003HaYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (DU3MYECKYIO BEIUUYUHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIUU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHbIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEoOXOMuMbIE Jig €€ pelieHus, MPOBOAWTh pacy€Thl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONOKEHNE, OLEHHUBATh IPABUIBHOCTH IOpsIKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NPH M3JIYyYEHHH OT LBETA M3Iydarolmed (IOraolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX II0JIEM IIOCTOSHHBIX MAarHUTOB, JCUCTBUSA



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONMUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIysl MPEIJIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

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

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHUCIIE: CUCTeMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPAHUTENH, ANEKTPOMATHUT, 3JIEKTPOJBUraTEb MOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, ABUTATEb BHYTPEHHErO0 CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEphl  (HAXOAWTh HH(DOpMaIMIO O  MpPUMEpPax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TOBEICHHSI B OKPYIKaIOIIEH Cpene;

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 NPU BBIMTOJHEHUU YUEOHBIX 33/IaHUN HAyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE NMHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HKH, CONPOBOXIAThH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJl 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:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, SIACpPHAs SHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJl, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KECHUE (3aTyXamollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CJOXCHHE CIEeKTpaJbHBIX [IBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM dYuclie (U3NYECKHE SIBICHUS B MPHUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKUE SBJICHUSA B MPHUPOJE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPABHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMeleHue, MyTh, YTJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAasi SHEPT U, T0JIHAsE MEXaHNYeCKas SHEPIHsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3UYECKUX BEITUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsI SHEPTuHu, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



NpU SIIEPHBIX PEAKUUAX, NPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUSA 3aJ]a4M 3allUChIBATh KPATKOE YCIOBHUE, BHISBISATD
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PpEIIUTh MpPU MOMOIIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MaJIbIX KOJEOAHHM, TPSIMOIMHEHHOE pacIipOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  cOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEeHUs
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, HepHojaa
KoieO0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUAE TaOIuIl U rpadUKOB, J€IaTh BHIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa W MOIIHOCTh, YaCTOTa W IEPHOJ
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCISITH 3HAYCHHC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUZOMETP, JAaTYMKU TIOJIOKEHHMsI, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKU U3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHry  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OPUBOJIUTH  TpUMEPHl  (HaXxoauTh  HWHGOpMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK uHpOpManuu (GU3HUECKOTO COJACpKAHHS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 33JJaHUM HAay4YHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKH U COMPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
HU3y4YeHHs

Hcnoub3oBanne 000pyroBaHust
Hentpa «Touka pocra»

®du3nKa — HayKa o
npupoje. SBieHus
npupoipl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE,
MarHUTHBIE, CBETOBEIC,
3BYKOBBIE SIBJICHUS

OuznyecKkue BEIUNYNHBI U
WX U3MEpPEHne

Ypok-uccienoBanue
"N3mepenue TeMneparypsl
P TIOMOIIU KHUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TeMIiepaTypsl"

Cocyn ¢ ropsiueit BOJ0#,cTakaH ¢
XOJIOJIHOM BOJIOM, TEPMOMETP
CITIUPTOBOM, TaTYMK TEMIIEPATYPHI,
Yachl

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOTY.
EcrecTBeHHOHAYUHBIN
MeTo no3Hanus. Onucanue
(bu3MUYECKUX SABICHUHN C
MOMOIIBIO MOJIeIeH




Ypok-uccnenoBaHue
"[IpoBepka runoTessl:
JTAIIbHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, UeM OOJIBIIE
BbICOTA ITycKa"

CrpoeHue BeniecTna.
OmnkITEI, JOKa3EIBAIOIIE
JTUCKPETHOE CTPOCHUE
BEIIECTBA

JIBroKeHre yacTuil
BEIIeCTBA

Ypok-uccienoBanue
«OnBITEI IO HAOTIONEHUIO
TEIIJIOBOTO PACIIUPEHUS
ra3oBy

10

ArperaTHbI€ COCTOSHUS
BEIECTBA

11

B3aumocss3p Mexy
CBOMCTBaMH BEILIECTB B
Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISPHBIM
ctpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUMN
BO/IbI

12

MexaHnueckoe JIBHKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBKECHUE




13

Cxkopoctb. Equnauiist
CKOpPOCTH

14

Pacuer nytu u BpemMeHn
JBAKECHHUS

15

WNuepuus. 3akoH HHEPIUHU.
B3anmopeiictBue Ten kak
MIPUYMHA U3MEHEHUS
CKOPOCTH JIBWYKEHUS Tell

16

IlnoTHOCTH BemiecTBa.
Pacuer maccel 1 00beMa
TeJIa IO €ro INIOTHOCTH

17

JlaGopaTtopnast pabota
«Omnpenenenue MIOTHOCTH
TBEPJIOTO TETA»

Bechl ¢ HAOOpOM paBHOBECOB,
[IWIAHJIP, TBEPAOE TEIIO
HEM3BECTHOH IJIOTHOCTH, HUTKA

18

Pemrenue 3agad mo reme
"IInoTHOCTE BemiecTna'

19

Cuia KaKk XapakTepuCTHKa
B3auMoaeiicTBuda Ten. Cuna
ynpyroctu. 3akoH I'yka

20

JlaGopaTtopHnas pabota
«M3ydenue 3aBUCUMOCTH
pacTspkeHus (nehopMariim)
MPY)XKUHBI OT IPHUIIOKCHHOM
CHUTBI»

JlaGopaTopHbIi ITATHB, TUHEHKA,
Habop u3 Tpex rpy3os no 100r,
JIMHAMOMETD.

21

SIBnenne tarorenus. Cuia
TAXKCCTH

22

CBs13p MEX1y CHIION
TSOKECTH U MAcCOM Tea.




Bec Tena. Pentenue 3amau
o teme "Cuia Tsoxectu"

23

Cuna TspKecTH Ha Ipyrux
maHerax. Gusnyeckue
XapaKTePUCTUKH TUTAHET

24

H3smepenue cui.
Junamomerp

25

Bec Ttena. HeBecoMocTh

26

CrnosxeHue IByX cuil,
HAMpaBJIEHHBIX MO OJTHOM
MPSIMOM.
PaBHOelicTBYIOIIAS CHIT

27

Pemrenue 3agad mo reme
"PaBHoaeiicTBYyrOIAsA crt"

28

TpeHue CKOIbXKEHUS 1
TpeHue nokosi. TpeHnue B
MIPUPOJIE U TEXHUKE

29

JlaGopaTtopHnas pabota
«3ydenue 3aBUCUMOCTH
CHJIBI TPCHUS CKOJIBKEHUS
OT CHWJIbI JABJICHUS U
XapakTepa
COTIPHKACAIOLIUXCS
MTOBEPXHOCTEH

JunamMoMeTp, JEpeBSHHBIN OpycoK
CO ChEMHOHW pEe3MHKOH, Habop JBYX
rpy3oB 1o 100r, nepeBsiHHas peiika
(TMHElKA).

30

Pemienue 3agau Ha
OIIpeeIICHUE
PaBHOJEHCTBYIOIIEH CUJIIBI




31

Pemenue 3agau no remam:
«Bec tenay, «['paduueckoe
M300paKeHUE CHI,
«Cunbly,
«PaBHOACHCTBYIOIIAS CHAIDY

32

KonTtponsHas pabora o
TeMaM: «MexaHm4ecKoe
NIBIOKEHHEY, «Macca,
MIOTHOCTEY, «Bec Temay,
«I"paduyeckoe
M300paxKeHue CUI,
«Cubl»

33

JaBnerune. CiocoObl
YMCHBIIICHUS U YBEITUYCHUS
TABJICHUS

34

JlaBienwue raza.
3aBUCHMOCTbD JaBJICHUS Ta3a
0T 00bEMa, TeMIepaTyphl

35

[lepenaua naBneHus
TBEPBIMU TEIIAMH,
JKUAKOCTSIMM U Fa3aMH.
3axoH Ilackains

36

[[aBJ'IeHI/Ie B XKHNJKOCTH U
ra3€, BbI3BBAHHOC HeﬁCTBHeM
CHIJIBI TSDKCCTH

37

Pertenue 3agau mo reme
«JlaBIIeHUE B )KUAKOCTH U
raze. 3axoH Ilackana»

38

Coobmarormumecs: cocybl




39

I'mppasinueckuii mpece

40

Manowmertpsl. [lopuineBoit
JKHJIKOCTHBIM HACOC

41

Atmocdepa 3emin.
[TpuumHBI CYIIECTBOBAHUS
BO3IYIITHOM 000JI0YKH
3emin. 3aBUCUMOCTD
aTMOC(hEepHOTO JAABJICHUS OT
BBICOTBI HaJl YyPOBHEM MODS

42

Bec Bo3myxa. ATmocdepHoe
JIaBIICHHE

43

N3mepenue atmochepHOTro
naBieHus. OnbIT
Toppuuennu

44

3aBHCHMOCTh
aTMOC(hEepHOTO AaBJICHUS OT
BBICOTHI HAaJl ypOBHEM MODSI

45

bapometp-anepou.
ATMocdepHOe 1aBiIeHe Ha
Pa3IMYHBIX BBICOTAX

46

Pemrenue 3amay mo reme "
AtMocdepHoe naBieHue"

47

HeﬁCTBHe KHUIKOCTH U I'a3a
Ha IIOI'PYy’KCHHOC B HUX
TCJIIO. ApXI/IMe,[[OBa cHhlia

48

JlaGoparopHas paboTa
«Onpenenenne
BBITAJIKUBAIOIIEH CUJIBI,

JunamomeTp, mITaTUB ¢ My(hTOM 1
JIAIIKOW, HUTB,/[BA TEJIA PA3HOIO
o0Bbema, CTakaHbl ¢ BOJOU U




JICMCTBYIOLIEN HA TEJIO,
MOTPYKEHHOE B JKHIKOCTbHY

HACBIICHHBIM paCTBOPOM
IIOBAPEHHOM COJIM B BOJE

49

JlaboparopHas paboTa 1o
teme «HccrnenoBanue
3aBMCHMOCTH Beca Tejia B
BOJIE OT 00BEMaA
MOTPYKEHHOM B KUJIKOCTh
YaCcTH TeJIa»

Becbl ¢ HabopoM paBHOBECOB,
M3MUPHUTENbHBIA TUIHH/D,
npoOupka ¢ mpoOKoi,
IIPOBOJIOYHBIA KPIOYOK, CYXOH
NecoK, pUIbTpoBalibHAs Oymara
WIIN CyXasl TPATKa

50

IlnaBanue Ten

51

JlabopaTtopnas pabota
"KoncTtpyupoBanue
apeoMeTpa Win
KOHCTPYMPOBAHHE JIOJAKH U
OTpeieNIeHuE €€
rpy30n0AbEMHOCTH"

[Ipobupka cTeknsHHAS, KaJOPUMETP,
Mapkep A1 CTeKia,  IUIACTUJIMH.
MEH3YypKa, BOJa, UIMPOKUH COCyX C
BOJIOH ISl IPOBEIEHUS UCITBITaHMUS.

52

Pemrenue 3amay nmo remam:
«IInaBanue cynos.
Bo3sayxommaBanue,
«/laBrenue TBepBIX TEN,
JKUIKOCTEH M ra30B»

53

KonTponsnas pabora no
Teme «JlaBieHue TBepAbIX
TeJ, KUAKOCTEH U ra30B»

54

Mexanuyeckas pabota

55

Momaocts. EanHuiist
MOIITHOCTH

56

Ypok-uccnenoBaHue
"Pacuét MOIIHOCTH,




pa3BUBAEMOM IIPU NOABEME
110 JiecTHULE"

57

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cui Ha
pbryare

58

Pbrvaru B TexHuKe, OBITY U
npupoie. JlabopatopHas
pabora «MccnenoBanue
YCIOBHI paBHOBECHS
peraara»

0.5

Prryar Ha mtatuBe,HabOp TPy30B
Maccow 1o
100r.,muHeliKa, TNHAMOMETP

59

Pemrenue 3agad mo reme
«Y cII0OBHSI paBHOBECHS
phIyara»

60

KoaddumuenT nosesnoro
NEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII1/]
HAKJIOHHOM TUIOCKOCTH»

0.5

Jlocka, iTMHaMOMeTp,U3MEPUTEITbHAS
JICHTa WY JINHEIKa,0pyCOK, IITaTHB
¢ MyTO# M JTarKou

61

Pemrenue 3agau mo reme
"Pabota, momrHOCTB, KITT"

62

MexaHnudeckast SHEpTHS.
Kunernueckas u
MMOTEHITMAIbHAS SHEPT U

63

3aKkoH COXpPaHCHUA
MEXaHHUYECKOM SHEpPTrun

64

YPOK-3KCIIEpUMEHT 10 TEME
"OKCIIEpUMEHTAJIBHOE
olpeielieHue U3MEHEHUS

[IIraTuB,MepHas J1€HTA, HAKJIOHHAs
IJIOCKOCTh, CEKYHIAOMED, IIapUK




KHHETHYSCKON U
IIOTEHLUAJIbHON SHEPrUn
MPU CKaThIBAHUU TEJIa O
HaAKJIOHHOH INTOCKOCTH"

65

KonTtponsHas pabora o
teme «PaboTa U MOIITHOCT.
DOHeprus»

66

PesepsHbiit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MexaHndeckoe aBmKeHne"

67

PesepsHslii ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"JlaBneHne TBEPIBIX TE,
SKUJIKOCTEN U ra3os"

68

Peseprubiit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68
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8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHHs

Hcnoub3oBanue 000py1oBaHust
Hentpa «Touka pocra»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU U
UX OIBITHBIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB
U MOJIEKYII

Monenu TBEPHOTO,
JKUIKOTO U
razo00pa3Horo
COCTOSTHUM BeIllecTBa

OOBsicCHEHUE CBOMCTB
TBEPJIOTO, JKUJIKOTO H
razo00pa3Horo
COCTOSIHHMH BellleCTBa Ha
OCHOBE ITOJIOKCHHI
MOJIEKYJISIPHO-
KHHETHYECKON TEOpUHU

Kpucrammmueckue u
amopgHbIe Tena

CMmaunBaHue u
KanWJUIIPHOCTb.




IToBepxHOCTHOE
HaTAXKCHUC

Tennosoe pacmmpeHue
U cKaTue

Temneparypa. CBs3b
TEMIIEpaTyphI CO
CKOPOCTBIO TETIJIOBOTO
JIBYKCHUS YaCTHI]

Bnyrpennss sHeprus.
CriocoObl U3MEHEHHU S
BHYTPEHHEUN SHEPTUHU

10

Buael Tenonepenaun

11

Ypok-koHpepeHIus
"IIpakTrueckoe
HCIOJIb30BaHNE
TEIJIOBBIX CBOMCTB
BEILECTB U MaTepHaioB
B LIETISX
sHeprocoepekeHus"

12

KonnuecTBo TEILIOTHIL.
VnenpHasg
TEINIOEMKOCTD

13

YpaBHEHHE TEIIJIOBOTO
Oananca. TeruiooOMeH u
TEIUIOBOE PaBHOBECHE

14

JIaGoparopHas paboTa
"UccnenoBanue
SBJICHHSI TEINIO0OMEHa

W3meputenbHblil UMIUHAP, KATTOPUMETP,
CTaKaH, TEPMOMETP,COCY]I C TOpsAUEH
BOJIOM, COCYJI C XOJIOJHOW BOJIOU




IIpY CMELIMBAaHUU
XOJIOJHOU U ropsiuei
BOJIBI"

15

Pacuer xommuecTBa
TEIUIOTHI,
HEOOXOAMMOTO JIjIst
HarpeBaHus Teja u
BBIJICISIEMOTO UM TIPH
OXJIQXKJICHUH

16

JlabopaTtopHnasi pabota
"Onpenenenne
YAETbHOU
TEIJIOEMKOCTH
BelecTna"

MeTanmnyeckuii MWIMHIP HA HUTH,
WU3MEPUTENBHBIN

HWIMH]IP,KATIOPUMETP, TEPMOMETP,BECHI
yueOHbIe ¢ HabopOM

pa3HOBECOB, pUIHTPOBATILHAS
Oymara,cocyJ ¢ Topsiueii BOJIOH, CTaKaH ¢
XOJIOJHOH BOJIOU

17

DHeprus TOIIMBA.
VY enbpHasg TEIIoTa
CropaHus

18

IInaBiaenue n
OTBEp/ICBaHUE

KpUCTAINIIMYCCKUX TEJI.

Y aenbHas TemjioTa
IIJIaBJICHUA

19

JlaGopaTopHas pabota
"Onpenenenue
yIIeTbHOU TeTIOTHI
IIaBJIEHHA Jpaa"

Kanopumerp,TepMoMeTp,u3MepUTENbHBII
LWIAHAP,COCY C TEIIOW BOJAOU




20

[TapooOpazoBanue u
KOHJICHCAIIHS.
Hcnapenue

21

Kunienue. Y genbHas
TEIUIOTa
mapooOpazoBaHus U
KOH/ICHCAIIHH.
3aBUCHUMOCTH
TEeMITepaTyphbl KUTICHUS
OT aTMOC(EPHOTO
TTABJICHUS

22

BrnaxnocTs Bo3ayxa.
JlabopaTtopHnast pabota
"Onpenenenne
OTHOCHTEIBLHOMU
BJIAKHOCTH BO3ayxa"

TepmomeTp,KycOUYeK TKaHH,COCY]T C
BOJOU

23

Pemrenue 3agaq Ha
ompeneeHue
BJI&YKHOCTH BO3/TyXa

24

[TpuHIHIEL pabOTHI
TETIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus

25

KIIJI TenmoBoro
nsuratens. TemnoBbie
JBUTATEIH U 3aIIUTa
OKpYXarolen cpebl




26

3aKOH COXpaHEHUS U
IPEBpALLEHNS SHEPTUHU B
TCIUIOBBIX ITpoLeccax

27

ITonroroBka K
KOHTPOJILHOH paboTe 1o
teme "TemnoBeie
sBiIeHUs. I3MeHenme
arperaTHbIX COCTOSIHUI
BenecTBa"

28

KonTponsHas pabora no
teMme ""TemnoBeie
sBieHUA. 3MeHenne
arperaTHbIX COCTOSIHUI
BemiecTBa"

29

DnekTpuzaius Tei. J[Ba
pojaa MEKTPUICCKUX
3apsIoB

30

Ypok-uccrnenoBanue
"DnexTpuszanus Ten
WHAYKIMEN U pU
COINPUKOCHOBEHUH"

31

Bsaumonetiictsue
3apsKEHHBIX TEJ. 3aKOH
Kynona

32

DNEKTPUUYECKOE TOJIE.
HanpsxeHHOCTB
JJIEKTPUYECKOTO ITOJIA.
[Tpuaiun




CYHEPIO3UIIUU
BIEKTPUYECKUX TOJIEN

33

Hocuremn
ANEKTPUICCKUX 3aPSIOB.
DneMEeHTapHBIN 3apsij.
Crpoenue atoma

34

[IpoBoHMKHY 1
TUDJICKTPUKHU. 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO 3apsia

35

Pemenue 3agag Ha
MPUMEHEHHE CBOMCTB
AIEKTPUYECKUX 3apsIIOB

36

DIIEKTPUYECKHI TOK,
YCIIOBUS €r0
CYIIECTBOBAHHSL.
Hctounuku
AIEKTPUYECKOTO TOKa

37

HeicTBus
ANEKTPUIECKOTO TOKA

38

Ypok-uccrnenoBanue
"JleiicTBUE
AIEKTPUIECKOTO TTOJIS
Ha MMPOBOJHUKHU U
JUAIEKTPUKHU"

39

DNEeKTpUUYECKUI TOK B
MeTaJuIax, KHUJIKOCTIX U
razax




DneKkTpuyecKas Lenb U

40 €€ COCTaBHBIE YaCTH
Cuna Toka.
Jlaboparopuas pabora JlabGopaTopHbIi HCTOYHHUK MTUTAHUS,
41 "Usmepenue u 0.5 JlaMIa Ha IoACTaBKe,KIII0Y,
PETYIIMPOBAHUE CHJITBI aMIIepMETP,COSMHUTEIHLHBIC TTPOBO/IA
TOoKa"
DIEeKTpUYECKoe
HaIpsDKCHHE. .
JlabGopaTopHBIH ICTOYHHK MTUTAHWUS,
BoabsT™eTp.
42 JTaGoparopnas pabora 0.5 JIAMIIE Ha TIONCTABIE, KO,
., BOJIBTMETP,PE3UCTOP,COCTUHUTEITBHBIE
N3mepenue u
poBOIA
peryimpoBaHue
HaIpsKeHUs "
ConpoTtuBieHue
43 MPOBOJIHUKA. Y IETbHOE
COTPOTHBIICHUE
BEIECTBA
JlaGopaTtopHnas pabota
" HCHMOCTE Hctounuk  TOKa, COEIMHUTEINIbHBIC
npoBoAa, ammepMmerp (C  mpenenom
SJICKTPUYECKOI0 u3MepeHus 3 A), BOIbTMETP (C MpeaesioMm
44 COTPOTHUBIICHUS 1 u3Mmepenuss 6 B), kimouy, Ha6013
MIPOBOJIHHUKA OT €ro MIPOBOJIOYHBIX PE3UCTOPOB  PAZTUUHOM
JUIMHBI, TUTOMAH JUIMHBI, CCEYCHHs, MaTepuana (Habop
MOTIEPEYHOTO CEYCHHUS U pesnctopos plS)
Marepuana"
3aBUCHMOCTh CHIIBI TOKA
45 OT HaIlPsLKEHUA. 3aKOH

Owma JUI y4acTKa e




46

JlaboparopHas paboTa
"UccnenoBanue
3aBUCHUMOCTH CUJIIBI
TOKa, HJIYIIETO Yepe3
pe3ucrop, ot
COIIPOTUBJICHHUA
pe3ucropa u
HaIps>KCHUA HA
pesucrope"

Hcroynuk Toka, amepmerp,
BOJIBTMETD,

KJII0Y, CO€JMHUTEIIbHBIC IIPOBOAA,
JIBa peocraTa

47

ITocnenoBaTensHOE 1
napajuieTIbHOe
COCIMHEHUS
HpOBO)IHI/IKOB

48

JlaGopaTtopHnast pabota
"IIpoBepka npaBuina
CJI0KEHUS HaNPsHKEHUM
MIPH MOCJIEeI0BATEILHOM
COEJIMHEHUU JIBYX
pe3ucropon"

JIII, BonbT™METp, aMmIepMeETp, J1Ba
pe3ucTopa, K04 U COeANHUTETbHBIE
pOBO/JIA.

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuna ajist
CHJIBI TOKA MPH
napayiebHOM
COEIMHEHUH
pe3ucropon"

HcTouHUK TOKA,KITIOY,

JIBa PE3UCTOPA,

TPH amIepmeTpa,
COEIMHUTENbHBIE TPOBOJIA

50

Pemenue 3amau Ha
NpuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO
COEAUHEHMUS
MIPOBOJIHUKOB




51

PaboTa 1 MOITHOCTB
AIIEKTPUUYECKOTO TOKA.
3akoH Jxoynsa-Jlenua

52

Jlaboparopuas paboTa
"Onpeneneaue padboOThI
1 MOIITHOCTHU

AIEKTPUIECKOTO TOKa"

Wcrounuk nutanus, Jammna Ha
MOJICTaBKE, aMIIEPMETP, BOJILTMETP,
CEeKYHJIOMED, KITI0Y, COSTUHUTEIHHBIC
MPOBO/IA.

53

DNEeKTPUUYECKUE LIETTH 1
noTpeduTenn
ANEKTPUYECKOMN SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

54

IloaroroBka x
KOHTPOJIBHOU padoTe 1o
TeMme "DNeKTpuYecKue
3apsbl. 3apsyKCHHBIE
TeNa U UX
B3aUMOJIECHCTBUS.
[TocTostHHbII
AJIEKTPUYECKUN TOK"

55

KounTponsHas pabota no
TeMe "DIeKTpudecKue
3apsibl. 3apsKEHHbIE
TeNa U ux
B3aUMOJICHCTBUS.
[TocrostHHbII
ANEKTPUYECKUH TOK"




56

ITocTostTHHBIE MarHUTHI,
WX B3aUMOJIEUCTBUE

57

Ypok-uccienoBaHue
"N3yuenue nonen
MOCTOSTHHBIX MAarHuTOB"

58

MarauTHOE 1HoJe.
MaruuTtHoe noJie 3eMiIn
U €70 3HAYEHUE IS
’KH3HM Ha 3emiie

59

OnbIT OpcTena.
MarauTtHOe moJjie
AIEKTPUYECKOTO TOKa
MarauTtHOe noJjie
KaTyIIKH C TOKOM

60

[Ipumenenne
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabota "U3yuenue
JeMCTBUSL MAarHUTHOTO
T0JIsI Ha TIPOBOJIHUK C
TOKOM"

0.5

61

DNEeKTpOABUTATEND
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JEKTPOIBUTaTeNei B
TEXHUYECKUX
YCTPOMCTBAX U HA
TPaHCIIOPTE.
JIaGoparopHas paboTa




"KoHcTpyupoBanue u
u3yudeHue paboTbl
3MeKTpoABUTaTess”

62

Omnbrter @apajes. 3aKoH
3JIEKTPOMArHUTHOU
nHaykuun. [Ipasuio
Jlenna

63

DneKTporeHepaTop.
CriocoObl nostyueHust
AIEKTPUYECKON
SHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300OHOBIISIEMBIX
HCTOYHUKAX SHEPTUU

64

IloaroroBka x
KOHTPOJIBHOU padoTe 1o
TeMme "DIEKTpUUECKue U
MarHuTHLIC SBJICHUS"

65

KonTtponpHas padoTa no
Teme "DJIEKTpUUECKUe U
MAarHUTHBIE SBJICHUS"

66

PesepBHbIil ypok.
PaboTa ¢ TekcTramu 1o
teme "TemnoBeie
sBIeHUA"

67

PesepBHBIN ypOK.
PaGora ¢ TekcTamu o
teme "[locTosAHHBIH
ANEKTPUUECKUH TOK"




PesepBHBIN ypOK.
Paborta ¢ Tekcramu 1o

68
Teme "MarautHbsie 1
SABIIEHUS"
OBIIEE KOJIMYECTBO
1 68 145

YACOB I10 ITPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

Hcnoab3oBanue
odopynoBanus LlenTpa
«Touka pocra»

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO IBWKECHUS

PaBHOMEpPHOE ITpsIMONIMHEHOE
JIBUKEHHE

HepaBnomepHoe
NPAMOJIMHENHOE JBU)KEHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpPOCTh

[Ipsimonuuelrinoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
Yckopenue

CKOpOCTh MPAMOJMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

JlaGopaTtopHas pabota
"OnpeneneHyue yCKOpEeHUs Tena
IIPY PAaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM
miockoctu”

’Keno6 nmabopaTtopHbIif;
METPOHOM,IIIAPUK METaJ-
JUYECKU quamerpom 1,5 - 2
CM; IIWJIMHJP METaNINYeCKUi;
JICHTa CAaHTUMETPOBAs; IITATUB
¢ Mmy(roit u nankoii.




CB00OOIHOE TTaJICHUAE TEIL.

8 OmnpiTel [Manmtest
PaBHOMEpHOE NBHXKEHHE 11O

9 okpyxHocTu. Ilepron n gacrora
oOparenus. JIuneiinas u
YTJIOBAasi CKOPOCTH

10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE

11 [IepBsriii 3ak0H HproTOHA.
Bexrtop cuiibl

12 Bropoit 3akon HeroToHa.
PaBHOelicTBYIOIIAS CHITa

13 Tpetuii 3akoH HeroToHa.
Cynieprio3unus Cui

14 Pemenue 3aga4y Ha npuMeHEHUE
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemrenue 3agay mo teme «Cuiia
YIIPYTrOCTH»
JlaGopaTtopHas pabota

17 «OmnpeneneHue )KeCTKOCTH
MIPYXUHBDY

18 Cuna TpeHus

19 Pemenne 3agau no reme «Cuna

TPCHUS




20

JIaboparopHas paboTa
"Onpenenenne kodpdunmeHta
TPEHUS CKOJIbXKEHUS"

JepeBsiHHBIN OpYCOK,
MOBEPXHOCTHU M3 Pa3HBIX
MaTepHaJIOB, TMHAMOMETD,
Habop u3 3 rpy30B

21

Pemrenue 3aga4d mo reme
"3axonbl Herorona. Cuia
ynpyroct. Cuna tTpenus”

22

Cuna TsSHKeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
VYckopenue cBOOOTHOTO
TaJCHUS

23

Ypok-koHpepenus "JIBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cucrema).
lNamaktukn"

24

Pemenue 3agay mo teme "Cria
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

25

[lepBas kocMHUecKas CKOPOCTb.
HesecomocTs u neperpysku

26

PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO TBEPOE
Teno. PaBHoBecue TBEPOTO TENA
C 3aKpEIUIEHHOW OCBIO
BpauieHuss. MOMEHT CHUJIBI.
LenTp Tsaxectu

27

PaBHOBecue maTepuanbHOI
TOYKH. AOCOTIOTHO TBEPOE
Teno. PaBHoBecue TBEpAOro Tena




C 3aKPEIUIEHHON OChIO
BpaleHuss. MOMEHT CHUJIBL.
enTp TsKECTH

28

Pemrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoKecTH"

29

[ToaroroBka Kk KOHTPOJIBHON
pabote o Teme "MexaHu4yeckoe
nBIKeHne. BzaumoaencTaue

n

TCII

30

KounTponbHas paborta o teme
"MexaHn4eckoe IBUKECHUE.
Bsaumonetictue Tea"

31

Nmnynec Tena. UMmnynbse cuibl.
3aKOH COXpaHEHHS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMOJEICTBUE

32

Pemrenue 3amay nmo reme ""3akoH
COXpaHEHUs umIysbca'

33

Ypok-koHbepeHIus
"PeakTUBHOE IBUM)KEHHUE B
MPpUPOJE U TEXHUKE"

34

Mexanuueckasi pabota u
MOIIIHOCTh

35

PaboTa cusbl TSDKECTH, CUITBI
YIIPYTOCTH U CHJIBI TPEHUS

36

JIaGoparopHas paboTa
«Omnpeznenenne padbOThI CUITbI

Junanometp, Opycok ¢
OTBEPCTUSMHU U KPIOYKOM,




TPEHUS [P PABHOMEPHOM
JBUKEHHUHU TeJa 110
TOPU30HTAIIBHOM IIOBEPXHOCTU»

HATPABIIAOMIAs peiika,Habop
IPY30B, JINHEHKA

37

CBs13b SHEpruu 1 paboThI.
[ToreHumanpHas dHEpPIrust

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEPTUH

39

3aKoH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40

JlaGopaTtopHnast pabota
«M3ydenune 3aK0Ha COXpaHEHHS
SHEPTHUM

[Tpubop it neMoHCTpaIu
HE3aBUCUMOCTH JICUCTBHUSI CHII,
BECHI, TUPH, JTIMHEWKA,
OTBEC,IITATHB IS
(bpOHTAIBHBIX padOT

41

KonebarennHoe ABMKEHUE U €TO
XapaKTEPUCTHKHU

42

3aryxaromye KojeOaHusl.
BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

43

MaremaTuuecKui U Npy>KUHHbBINA
MasTHUKH

44

VYpoxk-uccienoBaHue
«3aBHCHMOCTb IIEpUOJIa
KoJie0aHUH OT )KECTKOCTH
IIPYKUHBI U MAacChl Tpy3a»

45

HpeBpameHHe OHEPTUU Ipu
MEXaHMYECKUX KOJICOaHHSIX




46

JlaboparopHas paboTa
«OnpeneneHue 4acToThl U
neproJia KoJieOaHui
NPY’>KUHHOI'O MasTHUKA)

[ITatuB ¢ MydTOH U TANKOH,
Habop

rPY30B,IIPYKHHA,CEKYHIOMED,
JIMHENKA

47

Jlaboparopuas paboTa
«IIpoBepka HE3aBHCUMOCTH
nepuoja KojiebaHuu rpysa,
IIOABCHICHHOI'O K HUTHU, OT
MAacchl Tpy3a»

[taTuB ¢ Mmy¢dToil 1 JTanKoi,
HUTB,TPY3bI,CEKYHIOMED,
JIMHENKa

48

MexaHnyeckie BOJIHEL.

CBolicTBa MEXaHUYECKUX BOJIH.

HpO)IOJ'IBHBIe H MOMNCPCUYHBIC
BOJIHbI

49

Ypoxk-koHbepeHus
"MexaHndecKHe BOJIHEI B
TBEPAOM Tene. CelicMUYecKue
BOJIHBI"

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypok-uccrnenoBanue
"HaOaroieHue 3aBUCHUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKUI PE30HAHC

53

VYpoxk-koHpepeHuus
"V1pTpa3Byk U HHPPa3BYK B
IIPUPOJE U TEXHUKE"




54

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHBI
COXpaHEHUsA. MeXaHHn4eCKue
KoJIeOaHus U BOJIHBI"

55

KonTtposnsHas paboTa o teme
"3aKOHBI COXPAHEHUS.
Mexannyeckue Koye0aHus 1
BOJIHBI"

56

DNeKTPOMarHuTHOE TOJIE.
SHCKTPOMaFHI/ITHI)Ie BOJIHBI

57

CBoOICTBA DIIEKTPOMAarHUTHBIX
BOJIH

58

VYpok-koupepennus "[lkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
ANIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBsI3U"

59

Ypok-uccnenoanue "N3yuenue
CBOMCTB JIEKTPOMAarHUTHBIX
BOJIH C TOMOIIIbIO MOOMJIBHOTO
tenedoHa"

60

Pemenue 3amau Ha OIIPCACIICHUC
HaCTOThI U JJINHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

61

DNeKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BoiHoBEIE cBOMiCcTBa CBeTa




62

Hcrounuku ceera.
[IpssmonmHenHOE
pacIpoCTpaHEHHE CBETA.
3armenust ConHua u JIyHsl

63

3aKOoH OTpaKEHHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
IMIPUMCHCHUC 3aKOHA OTPAKCHUA
CBeTa

64

[Ipenomiienne cBeta. 3akoH
MPEJIOMJICHHUS CBETa

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp30Banne MOJIHOTO
BHYTPEHHETO OTPaXXEHU B
OTITHYECKUX CBETOBOJIaX

66

JlaGopaTtopHnas pabota
"HUccneqoBanue 3aBUCUMOCTH
yTJ1a PETOMIICHUS] CBETOBOTO
Jlyda OT yIJIa IMaJIiecHus Ha
rpanuiie "Bo3ayx-crekyio""

CrexissHHaS IIJIaCTUHA B BUJIEC
IMOJIOBUHEI TUJIMHAPA, JIa3€pHasd
YKa3Ka, ONTHUYECKUI JHUCK

67

Ypok-koH(bepeHIus

" cnoap30BaHNE IOJIHOTO
BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS
CBS3b"

68

JImuzel. OnTHyeckas cuia
JIMH3bI

69

IToctpoenue nzobpaxkeHuil B
JMH3aX




70

JIaboparopHas paboTa
"Onpenenenne GOKyCHOTO
PacCCTOAHUA U ONTUYECKON CHIIBI
coOuparorie JTUH3bI"

CooOwupatomias
JIMH3a,3KPaH,dJIeKTpUIECKas
JlaMra ¢ KOJIIa4YKOM B KOTOPOM
CIeJIaHa NPOPE3b, NCTOYHHUK
TOKa, U3BMEPUTEIIbHAS JICHTA,
HAIPABJISIONIAS JIMHENKA

71

VYpok-koHpepeHus
"OnTHuduecKue JNH30BBIE
npudops"”

72

I'na3 kak ontuyeckas cucremMa.
3penue

73

VYpoxk-koudepentus "JledexTor
3penus. Kak coxpanuts 3peHue"

74

Paznoxenue Genoro ceera B
criektp. OnbiTel HeroTOHA.
CriokeHune CeKTpaIbHBIX
uBetToB. [{ucnepcus cBera

75

JlabopaTtopHnas padota "OmbITHI
10 Pa3Io’KEHUIO OENIoro CBeTa B
CIEKTpP U BOCHPUATHUIO 1IBETA
MpeIMETOB IPU UX HAOJIOICHUU
yepe3 1BETOBbIE (PUIBTPHI"

[Tpu3ma, 3kpaH, BETHBIE
buIbTPHL, POHAPUK,TPO3PAUHBIN
CTaKaH C BOJIOW U SIPKO
OKpAaIICHHOW YKHIKOCTHIO

76

Ypoxk-npaktukym "BosiHOBBIE
CBOICTBa CcBeTa: JUCIEPCHS,
uHTepdepeHus u qudpaxuus”

77

OmnsiTel Pesepdopaa u
MJIaHeTapHas MOJIENIb aToMa

78

[Tocrynarer bopa. Monens
aroma bopa




Hcenyckanue v nornioueHue

79 cBeTa aToMoM. KBaHTBHI.
JIunenyaTele CIIEKTPBI

80 VYpox-npaktukym "Habmogenne
CIEKTPOB UCITyCKaHUS"

81 PannoakTHBHOCTE U €€ BHIIBI

82 Ctpoenune aToMHOTO sijpa.
Hyxnonnas moxnens

83 PannoakTrBHBIC TIPEBPAIICHHSL.
H3oTonbl

84 Pemenue 3amay mo reme:
"PannoakTuBHBIE peBpameHus”

85 [Tepwon momypacmana
Ypoxk-koHbepeHus

86 "PanroakTuBHBIE U3TyYCHUS B
NpUpoOE, METULIMHE, TEXHUKE"
SnepHbie peakuuu. 3aKOHbI

87 COXpaHEHUs 3apsII0BOTO U
MaccoOBOTO YHUCE

88 DHeprus CBA3M aTOMHBIX sIJIEP.
CBsi3b MaccChl U SPHEPTUH

89 Pemenue 3aau o teme
"SAnepusie peakuuun"
Peakuuu cunTe3a u AeneHUs

90 anep. crouHnku sHepruu
ConHua u 3B€37

01 VYpox-koHpepenuus "AnepHas

sHepreTuka. Jlencreus




PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJHBIL.
KsanToBrbie siBneHus"

93

KonTponsHas pabora o teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBsie sBiaeHus"

94

[ToBTOpEeHue, 0600IIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "Bzaumoneiictue ten"

95

[ToBTOpEeHME, 060OIICHNE.
Pemenue pacueTHbIx U
KauyeCTBEHHBIX 3a7ay 10 TeMe
"TemnoBsie mporecchl”

96

[ToBTOpEHME, 06OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBurarencii'”

97

[ToBTOpEHME, 00OOIICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3224 I10 TEME
"KIIJI anexkrpoycTtaHoBOK"

98

IToBTOpEeHue, o6oOIIeHNE.
JIaGopatopHble pabOThI MO
Kypcy "CseToBbl€ ABICHUS"




99

[ToBTOpenue, oboOIIeHNE.
Pabota ¢ Tekcramu 1o Teme
"3aKOHBI COXPAHEHHUS B
MexaHuke"

100

[ToBTOpenue, oboOIICHNE.
Pabora ¢ TekcTamu 1o TeMe
"Konebanust 1 BOJIHBI"

101

[ToBTOpEHue, 06001IEeHNE.
PaboTta ¢ Tekctamu 1o TeMe
"CBeTOBbBIE ABIEHUA"

102

[ToBTOpEeHue, 0600IIEHNE.
Pabota ¢ Tekcramu 1o Teme

"KBanrtoBas u saepHas ¢uzuxa"

OBIIEE KOJJMYECTBO YACOB I1O

I[TPOTPAMME

102
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YUYEBHO - METOAUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®duszuka: 7-i1 kiacc: 6a30BbId ypOBEHb: yueOHUK, / kiacc/ Ilepblkun
N.M., UBano A.N., AkunonepHoe obmectBo «3narenscTBo

«IIpocsenienuer;

2. ®usuka, 8 wmacc/ Ileppimkun U.M., MBanoB A.W., AkimoHepHOE
obmectBo «M3naTenscTBO «IIpocBerieHuey

3. ®usuka, 9 kmacc/ Ileppimikua U.M., T'ythuk E.M., UBanor A.U.,

IletpoBa M.A., AxumonepHoe oOumiectBo «MW3natensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI JIAA YYUTEJIA

1. A. E. Mapos, E. A. Mapon ®usuka. CaMmOCTOATENIbHBIE U KOHTPOJIbHBIE
paboTsl. 7 xnace, M.: [Ipocsemenue, 2023

2. A. E. Mapon, E. A. Mapon ®uszuka. [{unaktudyeckue matepuanbl. 7
kiacce, , M.: IIpocsemenue, 2023

3. A. E. Mapon, E. A. Mapon, C. B. Tlo3oiickuit dusuka. COOpHUK
BOIIPOCOB M 3a1a4. 7 kiacc, M.: IIpoceemenue, 2022

4. Ab6nymaeBa O. A., JlanmeB A.B. / Ilog pen. Anekcammuuoin I.FO.

EctecTBeHHO-Hay4YHasi rpaMOTHOCTh. Du3HUeckue cucteMbl. TpeHaxEp. 7-9 Kiacchl.
ODVII. TpeHaxep aJis ydaierocs

5. Kucenes 10. Il., Ammuxoa [[.C./[ITom pen. Anekcammuoit HN.I1O.
EcrecTtBeHHO-Hay4YHass rpaMoTHOCTh. JKuBble cuctembl. TpeHaxép. 7-9 Kkiacchl.
OO®VII. TpeHnaxep u1s ydalerocs.

6. Abonymaesa O. A., Jlsnues A.B., fmmmkoa J[.C. / Ilox pen.
AnexkcammHoit M.FO. EcTecTBeHHO-Hay4yHas TI'paMOTHOCTb. 3€MJISI M KOCMHYECKHUE
cucteMbl. TpeHaxep. 7-9 kmaccer. DOVII. Tpenaxep g ydamerocs

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6mmoreka IJOK

2. Pocculickas anmekTpoHHas mKoiIa

3. bubnmuorexka — Bce mo mpenmery «Pusmkay. — Pexum pgocryna:
http://www.proshkolu.ru

4. BuneoonsiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

5. Enunas xomekuus 1udpoBbIX 00pa30oBaTENbHBIX PECYPCOB. —
Pexum moctyma: http://school- collection.edu.ru

6. WNutepecHble MaTtepualibl K ypokaM (PU3MKHA O TeMam; TECThl MO

TeMaM; HarJisiHbIe TocoOus K ypokam. — Pexxum moctyna: http://class-fizika.narod.ru
7. HudpoBsie oOpazoBaTenbHblE pecypchl. — Pexum  pgocryna:



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/

http://www.openclass.ru
8. OnexkTpoHHble y4yeOHMKH 10 ¢Qusuke. — Pexum pgocryna:
http://www.fizika.ru



http://www.openclass.ru/
http://www.fizika.ru/







