MUWHHUCTEPCTBO MPOCBELEHUS] POCCUIICKOW ®EJAEPALIMHN

MunucrepcTBo 00pazoBaHusi Psizanckoi o01acTn

OAHO "lIkoJa 360"

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
MO yuutesneil eCTECTBEHHO-  3aMECTUTEIb IUPEKTOpPa MO HupekTop
Hay4YHOTO ITHKJIa y4yeOHoM paboTe
IIporokomn Ne 5
ot 4 utons 2025 r. Boskos P.A. Hanosckas M.C.
PABOYAAS ITPOI'PAMMA
(ID 7008226)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb)

1St oOyyarommxcst 7-9 KjaccoB

Ps3anckas o0Jsacth, Psa3anckuii paiion, c. Iloasubr 2025-2026



MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Puznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alUi0 H3yueHUs
¢u3MKN Ha AESITENbHOCTHON OcCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pE3yJIbTaTaM O0yUYEHHUs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJAEpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

[TporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIUIHM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MpeIMETY.

dusuka sBISETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyUHYIO KapTUHY MHpa, MPEIOCTaBIACT HauboJiee SICHbIC
o0pa3ipl MPUMEHEHUS! Hay4YHOT0 METOJIa MO3HAHUS, TO €CTh CIOco0a MOy4YeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa W3 IIaBHBIX 3a7ad (pU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronumxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TpEAIoiaraeT OBJAJCHUE
CIEIYIOIMMHA KOMIIETEHTHOCTSIMM, XapaKTEpU3YIOIMMHU €CTECTBEHHOHAYUHYO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MHCIONb30BaThb  HAy4HbIE
J0Ka3aTeNNbCTBA JUIsl TOTyYEHHSI BBIBOJIOB.

Ilenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHUsA
omnpeneneHsl B Kouuenmuum mnpenogaBanus ydeOHoro npenmera «Dusuka» B
oOpa3oBaTenpHBIX oOpranuzauusax Poccuiickoit ®@exepanuu, peamru3yOLUINX
OCHOBHBIE  00I11€00pa30BaTENbHBIE IIPOIPAMMBI, YTBEPKIEHHOW  pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoJ oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYyYaloIUXCs K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPUYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONTNX 3a1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
MCTOJIb30BAHUEM TTOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIEAOBAHUSI C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B Heleto).

[Tpennaraemsiii B mporpaMmMe mno (usmnke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKAa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [Torpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHOHAyUHBII METOJ TMO3HAaHMS: HAOJOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3smepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3MepeHue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJIbIe BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmronenue  siBneHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3p INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTUX IutaHerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUSI.
3. HaOmroneHue siBeHUs: HHEPLUU.
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsDKEHUA (Aedopmaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS J1aBiieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBJEHUS raza oT o0BbEma, TemmepaTyphl. llepemaua naBieHuUs
TBEPBIMU TEJAMU, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. ITHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KUJIKOCTH OT TIyOWHBIL. [ 'mapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatomuecs cocyibl.
['mppaBnuyeckuii mpecc.
[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.
8. YCIIOBUE IIaBAHUSA TEJI: IUIABAHKUE WJIN OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimeol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpeLIeICHUE €€ IPY30II0ABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasuiio» MmexaHuku. KITJI nmpocTeix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpanieHre oJHOTO BUIa MEXAHUYECKOM SHEPTUM B APYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccrnenoBaHue yClIOBUU PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHne 3aKkOHA COXpPaHEHUS MEXaHUYECKOW DHEPIUM.
8 KUIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHNE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJICHUS. TEnIoBoe pacliupeHue U CokaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABUKECHHS
gactull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH DHEPTHUU:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaadn: TeIonpoBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenune wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxHocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHS BHYTPEHHEH OHEpPruud Tejla B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre SBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cToYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTuBIEeHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BelecTBa. 3akoH Oma
JU1s yuactka enu. [locnenoBarenbHoOe U MapayIebHOE COEIMHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DReKTpUYECKUe IIeNU U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3HAa4YeHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHoOeE 1oJie AIEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[€iICTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. VCronp30BaHWE DIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DneKTporeneparop. CriocoObl  MOJIy4eHHUS ~ DJCKTPUUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. U3mepeHne cuibl TOKa aMIepMeTpOM.
. U3MmepeHne 351eKTpUIECKOro HAPSKEHUs BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre NMOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3eJIEHHUs MOJHOCOB MAarHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM MHAYKIIUH.

Oneitel @apasnes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOACHHWIO DJEKTPU3ANMKN Tel WHAYKIHEH W TpU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL SJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

W3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mJIs CHJIBI TOKAa TMPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  DJEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKa, MAYLIEr0 4epe3 JIAMIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBarers.

HccnenoBanrie MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yueHnne MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHUH
Y pa3AeIICHUN.

HccnenoBanue nedCcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJCHCTBUSA
KaTyUIKUA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHcTpyHnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEL 1O  MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIMH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas U1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHOe aBmxkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOE aBMkKEeHHME MO OKpyx)HOCTU. [leprog m wacroTa obpaiieHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpertuit 3akon HerotoHa.
[IpyHLIMT Cynepno3ulnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUs, CUJla
TPEHUsI IIOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue miaHeT BOKpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mMnysibca. UMmynbc Cuilbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCTH, yHpyrocTH,
Tperust. CBa3b dHepruu u padbotel. [loTeHnnanpHas SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiIn. IloTeHIManbpHas sHeprus cxxaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OOHOTO M TOTrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBM>KEHUS Tella Mo OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIBHO
KabuHeTa PU3nKy.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tella U JACUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aUMOICUCTBUHU TEJL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPH HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
Py KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEKKH.

OmnpeneneHre cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa WM JIBIDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUH TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO W TOJBUKHOTO OJIOKOB.

W3y4eHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
4acToTa, aMIUINTy1a. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPIrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKOCTh 3ByKa M BbicoTa TOoHAa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeEN IMOA AEHCTBHEM CHIIBI TSHKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pEe30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMM MaTeMaTu4ecKoro
MasTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOa KOJeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU NEepHoJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
IIPY>KMHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkrpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOaHOBBIE CBOICTBa
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHeHue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomMieHUs cBeTta. lloliHOe BHYyTpeHHEe
oTpaxkeHue cBeTa. Mcmonab30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

[Toyuyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona myueil B coOuparoliieii InH3e.

Xox 1yder B paCCEeUBAIONIEH JIMH3E.

[Tonyyenue n300paxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCUMOCTH yTIia OTPAXKEHHUS CBETOBOTO Jiyda OT YIJIA
naJeHUsl.

2. W3ydenue xapakTepuCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIION.

4. Ilomydyenne nzo6paxeHuii ¢ MOMOIIbIO COOUPAOIIEH JTUH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IMpPHU WX HAOJIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBbIe sIBJIeHHS.

OmnbiTel Peszepdpopaa u mimanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornioienre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, OeTa- u ramma-uznydenus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoaens atomHoro szapa. W3zortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
OHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPAAUOAKTUBHBIX M3IIYYCHUW HaA KUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTumka MOHU3UPYIOUINX U3TYyUEHHI.

6. Perucrtpanus n3nydeHuss pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HMccnenoBanue TpPEKOB: U3MEPEHME DHEPIMM YaCTHLBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpHUTENHEHO-0000IAOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3ALUU
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY 53K3aMeHYy Mo (u3MKe JJisi 00ydarolMXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHUE HAy4YHBIX METOHOB HMCCIEIOBAHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SABJICHUS, IMPUMEHSA NOJIyYeHHbIE 3HAaHWs, peEllaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJIHAIOT 33JaHusl, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue BICHUS B OKPY>KaIOIIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEOBAHUS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAyuyHblE OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MCI0JIb30BAHNS PA3JINYHBIX HUCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nUecKor HAYKU;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yUYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKCHUN
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YUYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJIBLHOIO
Os1aromoJry4us:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O0OPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUAX;

- ¢()OpMHUPOBAHHOCTh HaBbIKA Pe(IIEKCUH, IPU3HAHNE CBOETO IIPaBa Ha OLIMOKY
M TaKOTO K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE Yy4YacTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHON HANPaBIEHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3HUECKUX 3HAHUM;



e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO MPOdeCcChid, CBI3aHHBIX C (DU3UKOMH;

e 7)3K0JOrM4eCKOro BOCIIUTAHHUS

e - OpUCHTAIWS HA TPUMEHECHHME (DU3WYECKUX 3HAHWKA I PEIICHUs 3aaad B
o0JlacTh OKpy>Kalollel cpeapl, TUIAaHUPOBAHUS IIOCTYNKOB U OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

e - OCO3HAHHE TJIOOATHHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTed X

peLIeHMS;

e 8) aganTanuuM K M3MEHAIOMUMCH YCJIOBHUSM COLHAJIBHON M NPHPOIHOM
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJIHEHUHM MCCIEAOBAHUN U
IPOEKTOB (PU3MUECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUAM
IPYTHX;

e - TIOBBIIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH Y€pe3 IPaKTUYECKYIO
NEATEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOpMyINpPOBAThH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

e - OCO3HaHHE Ne(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00iacTu
(1)56637197

e - IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNU HOBBIX (PU3NUECKUX 3HAHU,

e - CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCWCTBUU C Yy4€TOM BIHMSIHHMS Ha OKPYXAIOILYIO Cpemdy,
BO3MOXHBIX ITT0OOATBHBIX TOCIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe 0cBOCHUS MPOrpaMMBbl 10 GU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss OyayT CQOpPMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCATIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHHUBEPCAIbHBIE  Yy4eOHbIE  JEHCTBUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC JCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JJornyeckue aelicTBUA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTAHABJWBATh CYIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAUINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (PUINUECKUX
SIBIICHUH U TIPOIIECCOB, JENIaTh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEIIMUNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHo! pu3ndeckoil 3a1aun
(cpaBHEHHME HECKOJBKHUX BapUaHTOB pEIICHHsS, BBHIOOp HauboJlee
MOJIXOJISIIIETO ¢ YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TIJIAHY OIIBIT, HECIIOKHBIN
(bU3NYECKUIl HIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3NUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS UITH DKCIICPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBHIBOJBI TIO pe3yIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6oTa ¢ unpopmaunmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MIPH MOMCKE U
orbope MH(OpMAIUK WM JAHHBIX C YYETOM MPEIJIOKCHHON Y4eOHOM
dbu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U (POPM MPEIICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYI (HOpPMYy  TpEACTaBICHHUS
UHPOpMAIIMM W WIUIIOCTPUPOBATh pellacMble 3aJa4d  HECIOXHBIMU
CXEMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjibTaToB J1a0OPaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMON TEMbI
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUE 3aJadd W TOJJICPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,

COIMOCTABNIATh CBOU CYXKICHHS C CYXKICHHSAMH JPYTUX YYaCTHHKOB
Juayora, oOHapy»XKHBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABISATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThI MPU pellIeHU KOHKPETHON (Pr3nuecKkoit mpoOIeMsl;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no e€ JMOCTIKEHHUIO: paclpeleNaTh pojiH, OoOCYKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HalpaBJICHUIO U KOOPJUHUPYS CBOU AEUCTBUSA C IPYTUMH YICHAMHU
KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOErO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYyAIHsIX, TPEOYIONTIX
TUTs1 petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXOJaX TPUHSTHS  PEHICHUHN
(MHOIWBUIYallbHOE, TPUHSATHE PEIICHUS B TPYyIIeE, NPUHATHE pEIICHHMA
IPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPEIJiaracMbie BAPUAHTHI PEIICHUN;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYAllUu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTIIKEHHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYIOro 4eJ0BEKa B XO/I€ CIIOpa WU IUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMMOKY IMPU pEHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI



K xonIty o0ydenus B 7 KJacce peaMETHbIC pPe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIN:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaAOJII0/IeHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKECHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPAaCKTOPHs, PaBHOJAEHUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas)),  HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABMKEHHUE YaCTUIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE  JBWKEHUE, HHEpUus,
B3aUMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCBHIO
BpalleHUs, llepeada JaBJIeHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U ra3aMu,
atMoc(epHOe JaBieHHE, IUIaBaHUE TeJ, MPEBpAIICHUS MEXaHU4YEeCKOU
DHEPIUr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UMYECKUX  SBJICHUHA B
OKpYXarolleM MHpE, B TOM uucjie (PU3NYECKUE SIBICHUS B MPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSIHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJe YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHM;
OMHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SBICHUS, UCIIONb3YS
dbu3nYecKkue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOPOCTb, CPEJIHSASI CKOPOCTb, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Tea,
cuJia TpEeHMsl, AaBieHHUE (TBEPAOIO Tela, ) KUJKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MeXaHudeckass padoTa, MOILIHOCTb, IJIEUYO CUJIbI, MOMEHT CHIIBI,
KOA(PGUIUEHT TOJE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMANbHAs dSHEPrusi), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(buU3UYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €JUHULIBI
bU3NYeCKUX BEIMYMH, HAXOAWTHh (HOPMYJIIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIWYWHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (6110ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM



SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPHEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBUS 33Ja4y 3aIIMCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYJIBI U TMPOBOAHUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKO BETUYUHBI;

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTESY ), PA3JIMYaTh U MHTEPIPETUPOBATH IMOTYYEHHBIN
pe3yJbTaT, HaXOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €rO
pe3yibTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(duznyecKuX CBOMCTB TeM: (HOPMYITHPOBATH MPOBEPSIEMbIE ITPEAIOI0KECHHUS,
coOuparh yCTaHOBKY U3 MPENJIOKEHHOTO0 000pyA0BaHNs, 3aUCHIBATh X0/
omnbITa U (pOPMYIMPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upOBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YUETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JPYrofl C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JIBMXKYILErOCs TEJIA OT BPEMEHU JIBHKEHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOIIAIN COINPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IUTaBaHMSI TEJl, YCJIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  Y4E€OHOrO UCCJENIOBaHMS, CcOOUpaTh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NPEaJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl TOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEIIOKCHHBIX TaOMUIT W TPauKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIMYMH (TJIOTHOCTH
BEIECTBA )KUJIKOCTU U TBEPIOTO TENa, CUJIA TPEHUSI CKOJIbKEHUS, TaBIICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIA, JACHCTBYyIOLIass Ha TMOTPY>KEHHOE B
KUIKOCTh  TENO, KOA(DPUIIMEHT TMOJE3HOTO JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysS NPEIJIOKCHHOW WHCTPYKIIMU: TPU BBIMOTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHUE MCKOMOM BEJIMUMHBI;

coOJr0/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;

yKa3bIBaTh TPUHIMAIBI JACHUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IAMHAMOMETpP, COOOIIAIOMIMECS COCYIbl, OapoMmerp,
phluar, NOJBUXKHBIN 1 HETOJBUXKHBIHN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHud (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TOPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBICHUN U HEOOXO0AUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TNPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU I oOecreueHrss 6€301acHOCTH MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpefe;

OCYIIECTBIISATh OTOOp HCTOYHWKOB wHPopMmanmu B VHTEpHETE B
COOTBETCTBHUH C 33a/IaHHBIM [MOMCKOBBIM 3aIIPpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUHM M MyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMaIUIo, KOTOpas SBJSETCS NPOTHBOPEUMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOTHEHUHN y4Y€OHBIX 3aJaHUN HAYYHO-MOMYJISIPHYIO
JIUTEPATYpy HU3UUECKOTO COJEPKAHMS, CIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UMutepHer, BnageTh Npu€MaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHhMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMaMU (U3NYECKOTO COJAEPKAHMS, B TOM
yucie myOJuyHO JesiaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTaX MPOEKTOB UITU
y4eOHBbIX MCCIEAOBAHMM, IPU 3TOM IPaMOTHO MCIOJIb30BaTh M3yUYECHHbIN



MOHSATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILICHUE
MPE3EHTALUEN;

IPY BBIMOJTHEHUU YYEOHBIX MPOCKTOB WM HCCICIOBAHUN pPaCIpENesaTh
00s13aHHOCTH B TPyNIl€ B COOTBETCTBUMU C IOCTABICHHBIMHU 3aJlayaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JICITCIBHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCITIOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTraTHbIC COCTOSHUS BEIECTBA, KPUCTAJUIMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AJIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHUEe, KpHUCTAJUIM3auus (OTBEpJEBaHKE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AJIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha TIPOBOJIHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’)KaloIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, usiydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noJie 3eMiiu, Aperid motocoB, pOJIb MATHUTHOTO TTOJIS JTsl )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, MNpPU ITOM TNEPEBOJUTh MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJeNbHAs TEIJIOEMKOCTh BEIECTBA, VyJEJbHAas TeruioTa
IUJIaBJICHUS, yJeNbHasg TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIioTa
CropaHusi TOIUIMBA, KOAI(PQPHUIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIhHAS BIIAXKHOCTH BO3/IyXa, JJICKTPUUECKHM 3apsl, CHUjia
TOKa, DJIEKTPUUYECKOE HANpsDKEHHWE, CONPOTHBIEHHWE TPOBOJHUKA,
yAETBHOE COMPOTUBIICHUE BEILIECTBA, paO0Ta U MOIIHOCTH AIEKTPUIECKOTO
TOKAa), TpPH ONHCAHWW TIPABUIBHO TPAKTOBATh (U3UUECKUNA CMBICT
UCTIONIb3YEMBIX BEITUYHMH, 0003HAUCHUS U CIUHUIIBI PU3NICCKUX BEIUYHH,
HaXOJUTh (DOPMYIIbI, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIMUYHHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIb3YSl OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JIJisl ydyacTKa 1€, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMAaTHIECKOE BBIPAKECHICE,
OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ OmMopod Ha |—2 W3yYEeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUA, WCHONB3YsS 3aKOHBI U
dbopMyTbl, CBs3BIBarONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSI 33/1a4dl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX JJIs  pelIeHHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXOoauMBbIe il €€ pelieHHs, MPOBOAWTH pPAacu€Thl W CpPaBHUBATH
MOJIyYeHHOE 3HaUYCHNE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIIU
(GU3MYECKUX METO/OB, WCIOJB3Yysl OMUCAHHWE HCCIICIOBAHUS, BBIICIATH
IPOBEPSEMOE TPEIINONOKEHNE, OIICHUBATh IMPABWIBHOCTh IOPSJIKA
MIPOBEICHUSI KCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
(bU3UYEeCKUX CBOMCTB TeN (KaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTABJICHHUS
BO3/yXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusl MPH HMIIYYCHHH OT I[BETa H3JIydaromiei (IOTIOMAONICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphbl KUJIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3aAIlMs Tel W B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB,
BU3yaJHM3allsl MAarHUTHBIX TIOJeH TIOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISl HAa MPOBOJHHK C TOKOM, CBOWCTBA DIJIGKTPOMArHWTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIUpoBaTh



MIPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (DOPMYIIUPOBATH BHIBOIHI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHOM BIIAXKHOCTHU
BO3/lyXa, CWUJIbI TOKA, HAMNPSXKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHU ¢ yIETOM 3aJIaHHON aOCOIOTHON NOTPENTHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
JIpYyrol C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU TOMEePEeYyHOro
CEYEHUS U YJEIbHOTO COMPOTUBIICHUS BEllleCTBa POBOJHUKA, CUIIbI TOKA,
UIYIIETO0 4epe3 MPOBOAHUK, OT HANPSXKEHUS Ha MPOBOJHUKE,
UCCIICIOBAHUE TMOCIEAOBATEILHOIO U  MAapaJJIEIbHOTO  COEAUHEHUUN
MPOBOJHUKOB): TUIAHUPOBATh HCCJEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs], CIeAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIHII U TpaUKOB, eIaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIEAOBAHNUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKHX BEIWYWH (yIeibHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEAysl MPEMAJIOKEHHON MHCTPYKUUH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMUCAHUS (B TOM YUCIE: CUCTEMA
OTOILJICHUS TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETP,
CYETUMK AJIEKTPUYECKOM DHHEPrUU, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsI), ANEKTPUUYECKHUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npUOOPHI MO CXEMaM M CXEeMaTHYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl DJIEKTPUYECKUX LIened ¢
MOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAUEHHUS PJIEMEHTOB JIEKTPUUECKUX LETEH;

OPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HMH(OpMALMIO O  NIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3UYECKUX 3HAHUM B TTOBCETHEBHOMN



XKU3HU U1 obecrieueHus: 0€30MacHOCTU MPH O0pallleHuH ¢ MpUudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKAIOILEH CpefE;

OCYLIECTBIIATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIETSATH MH(POPMALIHIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];

UCIIOJIb30BaTh MIPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUil HAay4HO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOrO COAEPIKaHUs, CIPaBOYHbIE MAaTEPHUAIbl, PECYPCHI
cetu MHTepHer, BiageTh MNpUEMaMM KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3iaBaTh COOCTBEHHBbIE NMUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000miass uHpOpMaIMI0O W3 HECKOJIbKMX HWCTOYHUKOB (PU3MYECKOTO
COJIEpKaHus, B TOM YHCiIe yOIMYHO NPEACTABIIATD PE3YJIbTAaThl IPOEKTHON
VI UCCIIEJIOBATEIBCKOM JeSITeIbHOCTH, IIPX 3TOM I'PaMOTHO HUCIIOJIb30BATh
U3YUYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMPOBOXKAAThH
BBICTYIUJICHUE ITPE3CHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OOA3aHHOCTH B TIpPYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESATEIIBHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00ydeHus B 9 kJacce rnpeMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00yHAIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IOHATHA: CHCTEMa OTCU€ra, MarTepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ynmpyrasi, IjacTHYecKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, a0COJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, THPPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPbl UCITyCKAaHUS U IOIJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHus,
W30TOIIBL, SIIEPHAS DHEPIETHKA;

paznuyarh SBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBM)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEOATEIbHOE JBUXKEHHE (3aTyXarouiue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE



3BYyKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETa B
CIEKTp ¥ CIOXKEHHE CIHEKTPaJbHBIX I[BETOB, JIUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTy4YEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpy>KaroleM mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTJIUBBI, ABMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBeTa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yabTPadUOJIECTOBOTO U PEHTICHOBCKOTO HM3IyYeHHH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3IyUEHUE
NPUPOIAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyUYCHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBONCTBa (MPHU3HAKH) (PU3MUYECKUX
SIBIICHU;

ONKCHIBaTh U3yUCHHbIC CBOMCTBA TeN U (U3UYECKHUE SIBJICHUS, UCIIONb3YS
dbu3nuecKkue BENIUYUHBI (CpPEeIHSsI U MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPECHHE, TEPEMENICHHUE, MyTh, YTIOBas
CKOpOCTb, CHJIa TPEHHUSA, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJICHUs, BEC TeJa, HUMIIYJbC Tela, HMMIYJIbC CHIIbI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAIbHAS SHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JSHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAs SHEPT U, TTOTHAS MEXaHUIECKast SHEPT U, IEPHO]T
¥ YacToTa KojcOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHHUS CpEeJbl), NP ONMUCAHUHU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUeHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTHUMH BEIUYMHAMH,
CTPOUTH IPpaPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUN  CYTEPIO3UIMKM CHWJI, NPUHIUI OTHOCHUTEIHbHOCTH [ amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MacCOBOTO YHCEN
IpU SIICPHBIX pEakUusax, NpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aMMChIBATh €0 MaTEeMaTUYECKOE BHIPAKECHHE;



OOBSACHATH (PU3MYECKHE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB C Omnopol Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE BEIHMUMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJla4yl 3alUChIBaTh KPATKOE YCIOBHE, BHISBISAThH
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXOAMMBIE IS pEIICHUs,, TPOBOJUTH pPACU€Thl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BEJTMYMHBI,
pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IPOBEPSIEMOE MPEANOJOKEHUEe, OILICHUBATh MPABWIBHOCTh MOpsJIKa
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
bu3nuecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUsl SHEPIuM, 3aBUCHMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Irpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PAaCPOCTPAaHEHUE CBETA,
pasnoKeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
TUIOCKOM 3€pKalie M CBOWCTB HW300pa)KCHHs TMpenMeTra B coOMparomiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3JIyUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30bITOUHOro Habopa
000pyI0BaHus, ONKCHIBAThH XO/1 ONbITA U €r0 Pe3yJIbTaThl, (POPMYINPOBATH
BBIBO/IHI,

MPOBOJUTH MPU HEOOXOJAMMOCTU CEPUI0 MPSMBIX U3MEPEHUM, Ompenessis
cpelHee 3Ha4YeHHEe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEIOBAHMWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCITIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTb ITyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yrjla OTPaKE€HUs CBETa OT yIJia MaJIeHus U yIJiia MpejJoMJICHUS OT yria
NajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



bu3NYeCKuX BETWYMH B BUJEC TaONHII U TpadUKOB, NETIaTh BBIBOIBLI IO
pe3yabTaTam MCCIIEIOBaHUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NUYECKUX BEIUYUH (CpenHsAs
CKOPOCTb U YCKOPEHHUE Tella IPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TAaACHUs, >KECTKOCTb MPYKUHBI, KOIP(PUUIHUEHT TPEeHUS
CKOJIbKEHUSI, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJIe0aHUN MaTeMaTHYeCKOro W NPYKHMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparomiel JuH3bl, paguOaKTUBHBIA (OH): IUIAHUPOBATh
U3MEpPEHUsI, COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY M BBINOIHATH
U3MEpEHHUs], CIeaysl MPEIJIO)KEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJIaHHOMN
MIOrPETHOCTHA U3MEPEHUN;

coOJro1aTh MpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py0OBaHUEM;

pa3inuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJENeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JTAHETapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIETb
aTOMHOTO f]1pa;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA H3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHHAd (B TOM 4YHUCIE:
CIIUJOMETP, JAaTYUKHU IIOJIOXKEHHS, PACCTOSIHUSI U YCKOPEHHs, pPAKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoauMble (puznueckue
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
peuIeHur  Yy4eOHO-NPaKTUYECKUX 3aJay, ONTHUYECKUE CXEMbl A
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMpAIOLIEH JTNH3E;
NPUBOAUTH  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Il oOecnieueHrst 6€301acHOCTH MpU oOpalleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJACHUS B OKPYKAIOILEH CPEIE;

OCYHIECTBIIATh MOWCK HUHPoOpManuu (U3MUECKOTO COJEp)KaHUS B
HNuTtepHeTe, caMoCTOSATENBHO (POPMYIIUPYST MOUCKOBBIM 3apoc, HAXOIUTh
yTH ONpPEACIICHUs JIOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJIHUTEIbHBIX UCTOYHUKOB,;



WCITOJIB30BATh MPHU BHITIOTHEHUH y4E€OHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
MyOJIUYIHO TPENICTABIISATh PE3YJIbTAaThl TPOSKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIB30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar M3ydyaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIJICHWE TIpe3eHTalued ¢ y4EToM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl

Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

1.1 dusuka - Hayka o IIPUPOIE 2 buGnnorexa LIOK
’ Y PHpoOZ https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUYNHEI 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METO/I TO3HAHUS 2 1 bubmorexa LIOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA

2.1 CtpoeHue BeleCTBA 1 bubmorexa LIOK
) p 1 https://m.edsoo.ru/7f416194
27 JIBr>KeHUE 1 B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexka HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elIecTBa 2
Iperathbl TOAMHA BEMecTs https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paspnen 3. /IBukeHune u B3aumMojieiicTeue e
bu6mmoreka [IOK
3.1 M 3
CXAHIHICCKOT ABIDKCIHC 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

Bbu6nmuoreka [JOK

3.2 n 4 1
HEpIHA, Maced, TIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 2
fia. BHIBL et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJIKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 JlaBiere K KoCTH > https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.3 A 6
TMOChEpHOE faBIeHue https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHu4deckasi SHEPTust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'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 KUIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pazgen 1. TenioBble iBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ P - https://m.edsoo.ru/7f4181¢ce
bubmunoreka LIOK
1.2 T 21 1 5
CTUIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nea 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DIIeKTpUYECKUE 3apsabl. 3apsyKEHHBIE TEIa 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [JOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.3 3 10 3
AKOHET COXpAHEHITA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0Je0aHUs ¥ BOJTHBI
Bbubmunoreka LIOK
2.1 M 0 7 3
CXAMHHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3gen 4. CBeToBbI€ IBJIEHUSA



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

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f4 1ada6
but6mmoreka [IOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
but6mmoreka [IOK
4. P 2
3 aznokeHue O6eIoro cBera B CIEKTP 3 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBBIE SIBJICHUA
but6mmoreka [IOK
1 n 4 1
5 CIIyCKaHHE U MOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2 1
> CTpocHIe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. A 1
53 AACPHEIE peardtii ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3znen 6. IloBTOpuTE 1bHO-00001HAKO NI MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O MPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

MexaHnudeckue, TCIUIOBEIC,
ANIEKTPUICCKHEC, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BEIUMYUHBI U UX
M3MEpeHUe

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIX
KHUJIKOCTHOTO TEPMOMETpA U
JaT4uKa TeMIepaTypbl”

Kak ¢usuka u apyrue ecCTeCTBEHHbBIE
HAaYKHU U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBI METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3BI: TaJbHOCTE IIOJIETA
[Iapuka, mymeHHOTO



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OO0JIbIIE, YeM
OoJpIIIe BhICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

bu6mmoreka [IOK

/ FIOKA3BIBAIOIHE ACKPETHOC https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
8 JIBU>KeHuEe 4yacTUIl BENECTBA bubmmnorexa IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJII0JICHUIO TEIJIOBOTO
pacIIMpPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmMocBs3bp MexX1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX Ml UX Bbu6nuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUU BOJIEI
MexaHHu4ecKoe JBIKCHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JBIOKCHUE
Bbu6nuoreka [JOK
13 (CKOpOCTH. EAMHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Mueprs. 3axkoH HHEPITHAU.
15 BsaI/II)MoILeﬁCTBI/Ie TenpKaK MpUYUHA buGnnorexa LIOK

HU3MCHCHUSA CKOPOCTU ABUKCHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHOCTE BemecTBa. Pacuetr Macchl

Bbu6nmuoreka [JOK

16
1 00BbEMa Tella 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TEIIa
13 Pemenne 3agay mo teme bubmuorexa [JOK
"ITnoTHOCTE BemecTna' https://m.edsoo.ru/ff0al23¢c
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydenne
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJTBI
21 SIBnenue taroreuud. Cuia TSHKECTH
CBs3b MEXKY CUJION TSIKECTH U
. bu6mmoreka [IOK
22 Mmaccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsHKecTH
Cuia TSKeCTH Ha APYrux IJIaHeTax.
23 duznyeckre XapakKTepPUCTHKH bubmorexa LIOK
p p https://m.edsoo.ru/ff0al1502
IUTAHET
Bbu6nuoreka [JOK
24 U3mepenne cui. JluaamMmomer
p a p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec tena. HeBecoMocTh 1
https://m.edsoo.ru/ff0al778
CrnokeHue IBYX CHJI, HallpaBJIECHHBIX
. . bubmuorexa [JOK
26 10 OJAHOUN MPSIMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemtenue 3agad mo reMe
"PaBHoneiicTBYIOIIAs CUT"

28

TpeHue CKONbKEHUS U TPEHUE
nokosi. Tpenue B npupoze u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlabopartopnast pabora «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIb)KEHUS OT CHITBI IaBIICHUS U
XapakTepa COIPHUKaCArOIINXCs
IMOBEPXHOCTEMN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpenencHue
PaBHOJICMCTBYIONIECH CUJIIBI

31

Pemrenne 3agad mo remam: «Bec
tenay, «['padpudeckoe n3oOpaxkeHue
crny, «CHITBDy,
«PaBHOACHCTBYIOIIAS CUID»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonrtponbHas pabora no remam:
«MexaHnuecKkoe JIBHKEHUEY,
«Macca, III0THOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHI»,
«Cub»

33

JaBnenne. CriocoObl yMEHbIICHUS U
YBEIIMYCHHUS 1aBICHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCUMOCTh
IaBJIEHH Ta3a OT 00bEMa,
TEMIIEPATYPBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Iepenaua naBiieHUs: TBEPABIMU

Bbu6nuoreka [JOK

35 .
TCITAMH, HKHIIKOCTAMH 1 rasaMu https://m.edsoo.ru/ff0a25b0
3akon ITackams
JlaBiieHUE B KUJKOCTH U Tase,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI buGnnorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau mo Teme «JlaBienue bubmuorexa [JOK
B )KHIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0mmarorumecs coc
HHATOTIHect YA https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmnorexa IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKHJIKOCTHBIM HAacOC
Atmocdepa 3emn. [IpudauHb
CYIIIECTBOBAHUS BO3IYIITHOHN
i Y bu6mmoreka [IOK
41 0005104KH 3eMiTi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI
HaJl ypOBHEM MOPsI
4 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JIaBJIcHHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue atmochepHOro bubmmoreka [JOK
nasinenus. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUSA OT BBICOTHI HA, OBHEM bubmmnorexa IOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK

AaBJICHUEC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay mo teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U ra3a Ha BuGmiorexa [IOK
47 HOTPYREHHOE B HIRX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopartopHnas pabota
43 «OrnpeneneHre BHITAIKABAIONIECH bubnnorexa [HOK
CHUJIbI, ICVCTBYIOIIEH HA TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTbH)
JlaboparopHnast paboTta 1mo Teme
«HccnenoBanne 3aBUCHUMOCTH Beca Bu6morexa LJOK
49 et b pode (?,T obnema https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tenay
bu6mmoreka [IOK
50 llnapatie Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBanue apeomMeTpa Win
51 KOHCTPYUPOBAHUE JIOAKU U
ONpecIICHUE €€
Ipy30H0AbEMHOCTH"
Pemrenue 3agad mo reMam:
57 «IInaBanue cynos. bubanorexa HOK
Bo3znyxomnaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJbIX TEN, )KUJIKOCTEU U ra30B»
bu6mmoreka [IOK
53 Mexanuieckas pabota https://m.edsoo.ru/ff0a3{82
54 MouHoCTh. EAUHUITEI MOIITHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a382



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe 1o jectyuie"

56

IIpocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha ppiuare

57

KontponbHas padoTa mo teme
«/laBnenue TBepABIX TEN,
JKUIKOCTEU U Ta30By /
Bcepocculickas npoBepodHas
pabora

58

PeseprubIit ypok. Pabora ¢
TeKcTaMu 1o TeMe «/laBnenue
TBEPABIX TN, KUAKOCTEH U Ta30BY /
Bcepocculickas npoBepodHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY U IPUPO/IE.

JlaboparopHnas pabota
«HccnenoBanue ycioBui
paBHOBECHSI pplUara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemrenue 3agad mo reMe «Y CIOBUS
PaBHOBECHUSI pbIUaray

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddutmenT moneznoro aeicTBus
MexaHu3ma. Jlaboparopnas padota
«3mepenue KII/ nHakinoHHOM
MJIOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/1"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas dHEprusi.
Kunernyeckas 1 noTeHIUAIbHAS
JHEprus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEHTaIBbHOE ONPEICTICHUE
U3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAHUHM TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

67

PesepBubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHndeckoe
nBIKeHne"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepBHblii ypok. Pabora c
TekcTaMH 1o TeMe "PaboTa.
MouHocTs. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
o
‘:;n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fa[:;:ennﬂ :gg;l;zl;:fenbﬂble
padoThI padoThI pecypen

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KMHETUYECKOMN 1 bubanorexa HOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEpIOro, JKUAKOTO U

3 ra3006pa3H0I;0 CO;TOHHHﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BEIECTBA
OOBsicHeHHEe CBOUCTB TBEPIOTO,
KUAKOTO W Ta3000pa3HOTO

4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
IIOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH

5 Kpucrannuyeckue u amopdHbie 1 bubanorexa HOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaunBaHuE U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TeroBoe pacliupeHue U coxaTue 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBsA3b TEMIIEpATYphI

8 CO CKOPOCTBIO TEIJIOBOTO JIBHYKEHUS 1

YACTHIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

BuyTtpennstst sneprust. Crioco0bt

Bbu6nmuoreka [JOK

TCIJIOTA CTOpaHus

? W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae! rennonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB Bbu6nmuoreka [JOK
BEIIECTB U MaTEPUAJIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexkeHus"

12 KonuaecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEILIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OallaHca.

13 TennooOMeH U TEMIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "HccenoBaHue IBIIEHUS Bbu6nuoreka [JOK
TEIJI000MEHa MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsideit BOAbI"

PacyeT xonuuecTBa TEMIOTHI,

15 HEO0OXOAMMOTO /TSI HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJTAXKICHHH
JlaGopaTopHas pabota

16 "OHpI:t):[enEHHe I})I;[enbﬂoﬁ bubmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
17 DHeprus TomMBa. Y ieiabHas bubanorexa HOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[LnaBnenue u oTBEpIEBaHUE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas buGnnorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIIOTA TJIABJICHUS
JlaGopaTopHas pabora
19 "OHpI:t):[enEHHe I})I;[eanoﬁ TEILIOTHI buGnnorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJ1a
20 [TapooOpa3oBanre U KOHIEHCAITHS. bubnnorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCAIIHH.
21 3aBUCUMOCTb TEMIEPaTyphbl bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
” pabora "Onpenenenne bubnnorexka HOK
OTHOCHUTEJIBHOMN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
” Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/yXa
[IpuHIMIBEL PaOOTHI TETLTOBBIX
24 neurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenoBoro ABUrares.
25 TennoBpie ABUraTEeIN U 3alIATa bubmnorexa LIOK
N https://m.edsoo.ru/ff0a7c7¢c
OKPY’KaloIIe cpeibl
26 3aK0H COXpaHEHUs U TIPEBPAIICHUS

OHCPIur B TCIJIOBBIX ITpOIECCaX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMme "TeIrIoBEIE SIBICHUS.

Bbu6nuoreka [JOK

27 N3MeHeHue arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a832
BenlecTna"
KontponbHas pabora o Teme
28 "Temnnosslie siBieHus. MI3MeHeHne bubmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUH BelllecTBa
79 DnekTpuzanus tei. JBa pona
ANEKTPUUYECKUX 3aPSIOB
Ypok-uccienoBanue
30 "DnexTpuszanus Tea UHAYKIHUEH 1
MIPU COMPUKOCHOBEHUM"
31 BzaumopeiicTBue 3apsoKeHHBIX TEIT. Bbu6nuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE MOJIE.
0 HanpskeHHOCTB 2JIEKTPUUECKOT0 bubmmoreka [IOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BIIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiios.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubanorexa HOK
COXPaHEHUS NEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE Bbu6nmuoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymectBoBaHusl. Mictounuku bubmmnorexa LIOK

QJICKTPHUYICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

Bbu6nuoreka [JOK

37 eMCTBHUS DIIEKTPHUYECKOTO TOKa
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

38 3JIEKTPUYECKOTO MOJId Ha 1
MPOBOJHUKY U JUAIEKTPUKHU"

39 DNEKTPUYECKHM TOK B METaJLIaX, bubmmoreka [JOK
JKHUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUyecKas 1emnb U eé
COCTaBHBIE YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "M3mMepeHne U peryJInpoOBaHUE CHUIEI 0.5 bubmorexa LIOK

| P PeryIp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUECKOE HAIPSKEHUE.

4 BoasTmerp. JIabopaTtopnast pabota 0.5 bubmmoreka [JOK
"U3MepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9¢14
HanpsHKeHus"

ConpoTusieHe MPOBOJHUKA.
43 VY nenpHOE CONIPOTHBIICHHUE bubmorexa LIOK
p https://m.edsoo.ru/ff0aa738
BEIIlECTBA
JlaboparopHas paboTa
"3aBUCUMOCTB JIEKTPUUYECKOTO
44 COIIPOTHUBIIEHUSI IPOBOJHUKA OT €TI0 1 buGnnorexa LIOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOIIATU TTOTIEPEYHOTO
ceyeHus u marepuaia”
3aBHCUMOCTh CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma ais

ydacTka [enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"HccneqoBaHue 3aBUCUMOCTH CUIIBI

Bbu6nuoreka [JOK

46 TOKa, U, €ro uepes3 pe3ucTop, oT
Y pe3p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHHUSI PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apaIEIbHOE
COCTMHECHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnunoreka [IOK
IIPH MOCIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnunoreka [IOK
MapaJUIEIIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3aga4 Ha IpUMEHEHUE
50 3akoHa OMa JJ1s1 pa3IndHOro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOTHUKOB
PabGora 1 momHOCTE
Bbu6nuoreka [JOK
51 3JIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaGopaTopHas pabora
52 "On Enenzﬂne pa60TBI Y MOIIIHOCTH buGnnorexa LIOK
P P " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DIEKTPUYECKHE 1IETTH U
53 HNOTPEOUTENH FITEKTPUIECKOM bubmmoreka [IOK

sHepruu B O6bITY. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostnabBIE MAarHuThbl, UX

54 .
B3aMMOJIeIiCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnnorexa [HOK
MoJIeH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1ojie
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaUeHHueE JUIST KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emJie
[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
Bbu6nmuoreka [JOK
57 3apsKEHHbIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTus. [locTosHHBII
AIEKTPUYECKHI TOK"
KoHnTtponbHas pabota mo Teme
"DneKTpUUeCcKue 3apsbl.
3apsKEHHbIE Tea U UX
. . bu6mmoreka [IOK
58 B3auMoencTBU. I10CTOSHHDBIN
o " https://m.edsoo.ru/ff0abea8
AJIEKTPUIECKUN TOK" /
Bcepocculickas npoBepoyHas
pabora
Peseprubriit ypok. PaGoTa ¢
TekcTamu 1o Teme "[1ocTosHHBIN
. " bubmuorexa [JOK
59 ANEKTPUUECKUi TOK" /
B https://m.edsoo.ru/ff0acdc6
Bceepocculickas npoBepoyHas
pabora
OnbIT OpcTeaa. MarauTHoe nose
bu6mmoreka [IOK
60 AJIEKTPUYECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYyIIKU C TOKOM
61 [IpuMeHeHne 31EeKTPOMarHuToOB B 0.5 bubmmoreka [JOK

texHuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3y4yeHue neiicTBUSI MarHUTHOTO

OJIS1 Ha MPOBOJHUK C TOKOM"

62

3.H€KTpOI[BI/IFaTe.HB ITIOCTOSHHOTI'O
ToKa. Mcrmonbp3oBaHue

BHGKTpOHBHFaTeHeﬁ B TCXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoncTpyupoBaHue U U3y4eHue
paboThI AyeKTpoaBUTATENS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIIUU.
ITpaBuio Jlenna

64

Onekrporerepatop. CriocoOb
MIOJIYYEHUS DIEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEpPIruu

65

[ToaroroBka K KOHTPOJILHOU padboTe

1o TeMe "DIIeKTpUUECKHE U
MAarduTHBIE IBJIeHUS"

66

KoHnTtponbHas paborta mo teme
"JJIeKTpUUECKUE U MAarHUTHbBIE
siBJIeHus "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Peseprubriit ypok. PaGoTa ¢
TekcTaMu 110 TeMe "TeIioBrie
saBjeHus"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepHblit ypok. Pabota c
TEKCTaMH I10 TeMe "MarauTHele
saBjeHus"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
[}
‘:;n Tewa ypoxa Bcero Kontpoakusie — Ipaxriiecikue i[:;:eﬂlflﬂ :g[?al;z:;:feﬂbnme
padoThI padoThI pecypen

1 Mexannueckoe IBMKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIIMHENHOE 1 bu6nuorexa LIOK
JIBAXKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSIMOJIMHEITHOE

4 nBvxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pAaBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneneHne yCKOpeHus Tela Ipu | 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTh"

g CBoOoguoe mmagenne teia. OIbIT 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO 1 bubmmoreka [JOK

okpyxHocTu. [lepuoa n yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 I1epBeriit 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ac72a
13 Tperwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka ngj;;fg;grouifoaeca )
16 Pemenue 3agau mo reme «Cuita
YIPYTOCTH
JlaGopaTopHas T
17 «Onpizzl[e?iHiIeif:TI?OCTH bubnuoreka LIOK
https://m.edsoo.ru/ff0ace28
PYKUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https://m.edsogru/fanfBS
19 Pemenne 3agau mo teme «Cuna bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "OnpzneHZHHe ioa@@nunema buommorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3agad mo teme "3aKkoHbI BuGmorexa LOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TsSHKeCTH U 3aKOH BCCMHPHOT'O

bubmunoreka LIOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
TTaJICHUS
VYpoxk-koHdpeperuus "/[Buxenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LICHTPA
(Conneunas cuctema). ['amakTuku"
Pemenue 3agay mo reme "Cuia
but6mmoreka [IOK
24 TSDKECTU Y 3aKOH BCEMUPHOIO
N https://m.edsoo.ru/ff0af58
TSATOTCHUS
’5 [IepBasg kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJbHOW TOUKHU.
AOCoIOTHO TBEPIOE TEIIO.
N bubmuoreka [IOK
26 PaBHOBecue TBEpI0TO TENA C
. % https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIIICHUS.
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaJbHOW TOYKHU.
AOCoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA €
3aKpEIIEHHOW OChIO BPAILICHMUSI.
MowmenT cunsl. LlenTp TsxecTu
73 Pemienne 3aga4 mo reme "MoMEHT Bbubmunoreka LIOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe
" bubnuoreka [JOK
29 o TeMe "MexaHn4uecKoe JBHKECHHUE.

Bzaumopaeticteue Tea"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponsHas pabora o Teme

30 "MexaHN4YecKOe IBUKEHUE. bubnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue Tea"
Nmnynsc Tena. IMImyasc CUibL.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubmmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICUCTBHE

1 Pemenue 3aga4 mo teme "3akoH bubnuoteka [JOK
COXpaHEeHHus ummyJsbca'" https://m.edsoo.ru/ff0b096¢c

1 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU)KEHUE B PUPOJIE U TEXHUKE"

bubmunoreka LIOK

34 Mexannyeckas paboTa U MOITHOCTh hitps-//m.cdsoo.ru/f0b0a84

35 Pabota cubl TSKECTH, CHITBI bubmuoreka [IOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa

36 «Ormpenenenue pabOThI CUIIBI TPEHHS
IPU PAaBHOMEPHOM JIBHXKCHUH TeJia
M0 TOPU3OHTAIIBHOM MMOBEPXHOCTU»

37 CBs13b 3HEPTUH U PAOOTHI.

IToreHunanbHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

40 JlaGopatopHnas pabora «3yuenue bu6nuorexa [IOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarenbHo€E IBUXKEHUE U €TI0
XapaKTePUCTUKU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BrinyxeHHbIe KoeOaHusl.
Pe3onanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

43

MaremaTuuecKkuii U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojebaHui OT KECTKOCTH
MIPY>KUHBI U MACChI TPy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue snepruu npu
MEXAHUYECKUX KOIEeOaHUSIX

46

JlaGopaTtopHnas pabota
«Onpez[eneHI/Ie YaCTOThI U TICpUOaa
KOJICOAHUH MPY>KUHHOTO MasTHUKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHMI
rpy3a, MOJIBENIEHHOTO K HUTH, OT
MAacChI Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoiaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTH!"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUS.
Mexannyeckue KojieOaHus U BOJTHBI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonTtponsHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanunueckre KoneOaHusi U BOJHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-kondepenuus "Llkana
BHGKTpOMaFHI/ITHBIX BOJIH.
I/ICHOHB3OBaHI/Ie BHGKTpOMaI‘HI/ITHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMICTB SJICKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOMIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1au Ha onpe/ieicHue
YaCTOThI U JJIVUHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DJNeKTpOMarHuTHasi Ipupoja CBeTa.

61 CxopocTth cBeTa. BoinHoBbIE bubmorexa [IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
Connua n JlyHsl
3aKOH OTpa)KE€HUs CBETA. 3epKajia.
63 Pemienue 3agau Ha npuMeHEHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubmmoreka [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaxeHue
65 cBerta. Mcnonp30BaHKE MOTHOTO bubmuoreka [{OK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MPEJIOMIIEHUS CBETOBOIO Jy4ya OT
yrIJia najicHus Ha rpaHuiie "BO3ayX-
crexyio""
Ypok-koH]pepeHuus
"Ucnonap30BaHue MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBs3b"
bubmunoreka LIOK
68 JIun3el. OnTHyeckas cuiia JIMH3bI hitps://m.cdsoo.ru/fOb3 e
69 [TocTpoenune n300pakeHH B JIMH3aX bubmorexa [IOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

Bbubmunoreka LIOK

70 pacCTOSIHUA U ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI"

71 Ypok-koH(pepenus "OnTudeckue bubmmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

7 I'na3 xak onTudeckas cucrema. bubnuoteka [JOK
3penue https://m.edsoo.ru/ff0b4684

7 VYpoxk-koupepennus "edexTo
3penusi. Kak coxpanuth 3peHue"

Paznoxxenue 6emoro cBeTa B CIEKTP.

74 OnpiTel HetoToHa. CriokeHne bubmuoreka [{OK
CIIEKTpabHBIX I[BETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnBITHI 110
Pa3I0KEeHUIO OEJIOr0 CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUHU Yepe3 1BETOBbIE
bunsTpH"
VYpok-npaktukyM "BonHoBbIE

76 CBOICTBa cBeTa: qUCHEpPCHs,
uHTepdepeHys u audpaxus”

77 OmneiTel Pe3epdopna u mranerapHas bu6nuoreka [IOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue v noriomeHue cBera

. bubmmoreka [JOK
79 aroMoM. KBautsl. JInuHeituarsie hitps://m.c dsoclfru E0e144c
CIIEKTPBI
20 Ypok-npaktukym "HaGnronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) CTpoeHue aTOMHOTO siApa. bu6nuoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE peBpaleHUs. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacmnana
Ypok-koHpepeHus
86 "PpaﬂnoaxngI:{H: W3JIy4YEHHUS B buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2126
pUPOJIe, MEAUITMHE, TEXHUKE
SlnepHble peakiu. 3aKOHbI
87 cox;)aﬂeﬂgﬁ 3apsJI0BOTO U bubmorexa [IOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'0 YHCEN
28 DHeprusi CBSI3U aTOMHBIX SIIIEP. bu6nuoreka [IOK
CBs13b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHbie
peakuun"
90 Peakuuu cunTesa u neneHus auep. bubmmoreka [JOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koupepenuus "Anepuas

JHeprerTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c2126
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PAAUOAaKTUBHBIX HSHYHGHI/Iﬁ Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DJIEKTPOMAarHUTHOE TOJIE.

but6mmoreka [IOK

92
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBneHus"
KoHnTtponbHast paborta mo Teme
93 "DeKTpOMarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsle siBneHus"
[ToBTOpEeHME, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI 1O KypC bubmorexa OK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue Ten
[ToBTOpenue, 0600IeHNE. Permenune
Bbubmunoreka LIOK
95 pacUeTHBIX U KAUECTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2572
1o TeMe "TeroBbIe MPoIEecChl
[ToBTopenue, 06o0meHue. Perenne
96 pacyYEeTHBIX U KAYECTBEHHBIX 33]1a4 bubmmoreka [JOK
o teme "KIIJ] TermaoBeIx https://m.edsoo.ru/ff0c2a22
nsurareiaen"
[ToBTopenue, 0600meHue. Perenne
97 ACYETHBIX U KaYeCTBEHHBIX 3a/1a4 bubmorexa [IOK
P " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOICHNE.
but6mmoreka [IOK
98 JlaboparopHbie pabOTHI 110 KypCy

"CBeToBbI€e ABIcHUA"

https://m.edsoo.ru/ff0c2¢52
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100
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101
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MPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHMS

7 KUIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOW MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniaTth ABJICHUA IO OIMMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3UUECKUX SBICHHUM B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHS B MIPUPOE,
IIPU 3TOM TEPEBOAUTDH NMPAKTUUECKYIO 3a7auy B yUeOHYIO, BBIICTSATh

CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKN) GUZUUECKUX SBICHUN

1.4

OINUCHIBATh M3YYEHHbIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMS,
UCTONB3Yd (PU3MUYECKUE BENUYMHBI, MPHU OMHCAHUU MPABUIBHO
TPAKTOBaThb (U3NYECKUH CMBICI HCHONb3YEMBIX BEIMYMH, HX
0o0O3HaYeHHsT ¥ eIUWHHUIBI (U3NYECKHX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOUIME JaHHYI0 (U3NYECKYI0 BEIMYHMHY C
IPYTUMH BEJTMUYMHAMH, CTPOUTH TPa(UKH N3yUYEHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BETHMYUH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (pU3MUecKHe SBJICHUS U MPOLIECCHI,
WCIIONB3ysl HM3YUYCHHBbIC 3aKOHBI, IMPU 3TOM JIaBaTh CJIOBECHYIO
GbopMyIHpPOBKY 3aKOHa M 3alUCBhIBaTh €ro MaTeMaTHYecKoe

BBIPAKCHUE

1.6

OOBSICHSITh (PU3UYECKHE SBICHUS, MMPOIIECCHl U CBOWCTBA TEIl, B TOM
Yluclie U B KOHTEKCTE CHUTyaluil MPaKkTUKO-OPUEHTUPOBAHHOIO
XapaKTepa: BbIABIIATL MPUUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHE W3 | — 2 JIOTMYEeCKHMX IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (PU3UUECKUX SIBICHUU, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemarb pacy€THble 3a7a4 B | — 2 1eMCTBUS, UCHOJIb3YS 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE

aHajIku3a  yCJIOBUA 3aga4uu 3aIlIMChIBATh KpaTKoe€ YCJIOBHUCE,




MOJICTABIATh (U3UYECKUE BEIUYMHBI B (POPMYJIBI U TPOBOJIUTH
pacu€rbl, HAXOOUTh CIPABOYHBIC JAHHbIE, HEOOXOAMMBIE JUIS
pelmieHns  3a7ad, OLCHMBATb PEATUCTUYHOCTh  IOJyYEHHOU

(hbU3UIECKON BETMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bI/I3I/I‘IeCKI/IX METOAOB, B OIIMCAaHMHM HCCICOAOBAHHA BbIICIATH
MpOBEpsieMOE  MpEeAanoyiokeHue  (Tumoresy),  pa3iaudarb  H
MHTEPIPETHUPOBATh MOJTYYEHHBIH pe3yNbTaT, HaXOIAUTh OLIMOKU B

XOJE€ OIIbITa, A€JaTh BBIBOJBI I10 €T'0 pE3yJibTaTaM

1.9

NPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WIN
¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTAaHOBKY W3  IPEIJIOKEHHOTO

000pyI0BaHUS, 3aMUCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIITOJIHATL MPAMBIC U3MCPCHUA C HUCIIOJIb30BAHUCM aHAJIOTOBBIX U
nudpoBeIX TPUOOPOB, 3aNUCHIBATH MMOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHO} a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJUTH  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JIPYrodl C UCIOJb30BAHUEM NPSMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHMPOBAHMU Y4E€OHOTO HMCCIEAOBaHMS, COOMPATh
YCTaHOBKY M BBINOJHATH M3MEPEHHUA, CIEAys MpeI0KEeHHOMY
aHy, (UKCHPOBATh PE3yJbTaThl MOJIYYEHHOH 3aBHCHMOCTH
($u3NYEeCKUX BETUYMH B BUJE MPEIIOKEHHBIX TAaOIHIl U TpaHKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBaHNA

1.12

MPOBOANTHh KOCBEHHBbIE M3MEPEHUsS (U3UYECKUX BEIMYUH, CIEIys
NPENJIOKEHHON HMHCTPYKLMU: TPU  BBIIOJHEHUM HU3MEPEHUN
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCISATH 3HAUYCHUE

HCKOMOM BEIINYUHEI

1.13

coOmogaTh MpaBWiia TEXHUKHM O€30MacHOCTH IMpu paboTe ¢

abopaTOPHBIM 000PYTI0BaHUEM

1.14

yKa3plBaTh IPUHLUIOBI JEHCTBUS HPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, XapaKTepU30BaTh IPHUHLMILI JEUCTBUS HN3YYEHHBIX
npUOOPOB M TEXHUYECKUX YCTPOICTB C IMOMOIIBIO MX OIMCAaHUS,
UCTOJNB3ysd 3HAaHUS O CBOWCTBAaX (DUBHYECKHX SBICHUH W

HE0OXoauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TpUMEpHl (HAXOOUTh HHGPOPMAIMIO O MPHUMEPax)
MPAaKTHYECKOTO  WCIOJIB30BaHUS  (PU3MYECKUX  3HAHWUH B
MOBCEHEBHON KM3HM Il obOecrieueHus O€30MacHOCTH IpH
oOpamieHUH ¢ TpuOOpaMu H TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 3I0pOBbsS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KaIOILIEH cpene

1.16

OCYILECTBIIATh OTOOP UCTOYHUKOB MHpopManuu B cetd MHTEepHET B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUW U MyTEM CPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIJICNIATh MHPOPMALIUIO, KOTOpasi SIBJISAETCS MPOTUBOPEUYMBOM MM

MOXET OBITh HEOCTOBEPHOM

1.17

UCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONOIYJIAPHYIO ~ JIUTEpaTypy  (DU3MYECKOrO  COAepKaHUs,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetd VIHTepHET, BIaneTh
npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus

nH(pOpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MMCbMEHHBIE 1 YCTHBIE COOOLIECHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGpOpMAIUU (UZHUECKOTO
coJiep>KaHusl, B TOM YHCIIe MMyOJINYHO JIeJaTh KpaTKue COOOIIEeHUs O
pe3ynbTarax MPOEKTOB WM Y4YeOHBIX HUCCIICOBAHHMA, MPH STOM
rpaMOTHO HMCIOJb30BaTh M3YUYEHHBIM MOHSATUWHBIA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE NTPE3CHTALIUCH

1.19

MPU  BBIIOJIHEHUH  y4€OHBIX  TPOEKTOB M HCCIEAOBAHHM
pacmpenenartb OO0S3aHHOCTHM B Tpynmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMiy, CJISANTH 3a BBIIOJHECHHEM INIaHA
IENCTBUI, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIaL B
JIeITEILHOCTh TpYMNIbI, BBICTPANBATh KOMMYHUKATHBHOE

B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOLIUX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HUCIIO0JBb30BAaTh ITOHATUA




1.2

pas3iiniaTth ABJICHUA IO OIMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3UUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YYEHHBIX (PU3UUYECKUX SBICHUM B
OKpY’KaloIIeM MHUpe, B TOM 4Hcie (U3NYecKue SBICHUS B MIPUPO/IE,
IIPU 3TOM TMEPEBOAUTDH NMPAKTUUECKYIO 3a7auy B yU4eOHYIO, BBIICTATh

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) GUZUUECKUX SBIICHUN

1.4

OINUCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCIONB3Ysl (PU3MYECKHE BEJIUYUHBL, IMPH OMNHMCAHUU MPABUIBHO
TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIOJB3YEMbIX  BEJIMYMH,
0o003HAaUYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOJUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYMHY C
JOPYTMMU BEJTMYUHAMU, CTPOUTH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBICHHS U MPOIECCHI,
UCIOJIb3Ysl M3Y4YEHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa W 3alUCBHIBATh €r0  MaTeMaTHYECKOe

BBIpaXKCHHE

1.6

OOBSCHATH (hM3MUECKHE MPOLIECCHI M CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISABJIATh HPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTD O6’b$ICHeHI/I€ us3
1 — 2 jorm4yeckux maroB ¢ MOMOIbIO 1 — 2 M3yYEHHBIX CBOMCTBa

(bu3NYecKuX SBICHUH, GU3NIECKUX 3aKOHA MIIK 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4a4u B 2 — 3 EHCTBUS, UCIIONIb3Ysl 3aKOHBI U
dbopMyIbl, cBsi3bIBatOlME (U3MUECKHE BEIWYMHBL: HA OCHOBE
aHaJM3a YCJOBUS 3aJauM 3aMKChIBATh KPATKOE YCJIOBUE, BBISBIATDH
HEJOCTAaTOK JAaHHBIX JUIsl pEeIlIeHMs 3aJadyd, BbIOMpaTh 3aKOHBI U
bopmybl, HeOOX0AUMBIE ISl €€ PelIeHHs, POBOAUTH Pacu&Thl U
CpPaBHMBATh IIOJIy4YEHHOE 3HAueHUE (PUINUYECKOW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN
(GU3NYEeCKUX METOIOB, MCIOJb3ysl OIHUCAHHWE HCCIEIO0BaHMUA,
BBIJICIIATH IIPOBEPSAEMOE NIPEAIIOJIOKEHUE, OLICHUBATh IPABUIILHOCTh

TTOPSIIKA TTPOBEICHHMS HCCIICIOBAHNS, JIETaTh BBIBOIBI

1.9

IMPOBOAWTE OIBITEI II0 Ha6J'IIOI[eHI/IIO (l)I/ISI/I‘IeCKI/IX SIBIICHUN WJIU

¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMbIC




NPENOI0KEeHUs, COOUpaTh YCTAHOBKY U3  IPEAJIOKEHHOTO

000py/10BaHUs, ONUCKHIBATH XO/1 OMbITA U (POPMYIHPOBATH BHIBOBI

1.10

BBITIOJHATH MPSIMbIE M3MEPEHUsI C HCIIOJIb30BAHMEM aHaJIOTOBBIX
npubOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHUBAThH
pe3yabTaThl HW3MEpPeHUH C yd€ToM 3aJaHHON  aOCOJIOTHOMN

MOrPEMIHOCTH

NPOBOJUTH HCCIEOBAaHUE 3aBHCUMOCTH OJHOM  (PH3MUECKOM
BEJIMYMHBI OT JAPYTOM C HCHOJB30BAHHUEM IPSAMBIX HM3MEPEHUMN:
IUTAHUPOBATh HCCIIENOBaHME, COOMPATh YCTAaHOBKY M BBIOJHSATH
U3MEpEHUus, cleqysd MPEeAJOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yabTaThl NOJTYYCHHOM 3aBUCUMOCTH B BUJE TaOJIHUIl U TpadUKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBaHNA

1.12

MPOBOANTh  KOCBEHHBIE  HU3MEpPEHHS  (PU3UYECKUX  BEIMYUH:
IUIAHUPOBaTh ~ U3MEpPEHHUs,  CcoOMpaThb  AKCIEPHUMEHTAIbHYIO
YCTAHOBKY, CJHEeAys MNPEIIOKEHHOM HWHCTPYKUUU, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOmrolaTh TIpaBWiIa TEXHUKHA Oe€30macHOCTH Tpu  pabore ¢

1a00paTOpPHBIM 000pYyI0BaHHEM

1.14

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA MX ONMCAHHSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUA U HEOOXOIMMBbIE

(u3UIecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENbHBIC
MpUOOPEI IO CXeMaM U CXEMaTHUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
ANEKTPUYECKUX LeNeld ¢ IOCIeqoBaTeIbHbIM U MapajlieIbHbIM
COCTMHEHUEM JJIEMEHTOB, pa3iuyasi YCJIOBHBIE 0003HAYCHUS

OJICMEHTOB JJICKTPUUYCCKUX I.[CHCI\/'I

1.16

MPUBOAUTL TIPUMEPHl (HAXOIUTh WHPOPMAINMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MMOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TP
oOpamieHuu ¢ TpubopaMud U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJICHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLLIEH cpeie

1.17

OCYIIECTBISITh MOUCK HH(pOpManuu (U3HUECKOTO CONEPIKAHUS B

cetu IHTepHET, HA OCHOBE UMEIOIINXCS 3HAHUM U MyTEM CpaBHEHUS




JOIMOJIHUTCIBHBIX HCTOYHHMKOB BbIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh TMPU BBHINOJHEHUH Y4YeOHBIX 3aJaHUil Hay4yHO-
MOMYJIAPHYIO JINTEPATypy (PU3HUECKOro COJEpXkKaHHUs, CIIPABOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeT; BiaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHus HH(POpMAIK U3 OTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBIE U  KpaTKUE YCTHbBIE
cooOmieHusi, 0000mas HHGOPMALIUIO U3 HECKOJBKUX HCTOYHUKOB
(buU3MYECKOTO COAepKaHUs, B TOM 4YHCIE MyOJIUYHO MPEACTABIAThH
pe3yIabTaThl IPOCKTHOM MU UCCIIE0BATEIbCKOM IEATETbHOCTH, IPU
3TOM TpPaMOTHO HCIOJb30BaTh W3YYEHHBIM MOHSATUHHBINA ammapar

Kypca (pU3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MPE3CHTALIUEH

1.20

IIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUHN (PU3UUECKUX
MPOIIECCOB PacCHpeessaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTh 3a BBIIIOJHCHUEM IIJIaHaA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO  OILICHUBATh
COGCTBGHHBII\/'I BKJIad B ACATCIBHOCTH I‘pyHHBI, BbICTpaI/IBaTB
KOMMYHHMKAaTUBHOE  B3aUMOJICCTBUE, TPOSBISISI  TOTOBHOCTH

pazpemath KOHQIUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3UUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (PU3NUYECKUX SBICHUM B
OKpY’KaloIIeM MHUpe, B TOM 4Hcie (U3NYEeCKUe SBICHUS B MIPUPO/IE,
IIPU 3TOM TNEPEBOAUTDH NMPAKTUUYECKYIO 3a7jauy B yUeOHYIO, BBIICTATh

CYIIIECTBEHHBIE CBOMCTBA (IIpU3HAKU) GUZUUECKUX SBICHUN

1.4

OIMUCBIBATL H3YYCHHBIC CBOMCTBA Tl U (bI/I?)I/I‘-IeCKI/Ie SIBJICHHA,

HCIIOJIB3YS (1)I/I?>I/ILICCKI/I€ BCJIIMYMHBI, IIPHU OIIHCAHUKU IIPABUIBHO




TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIOJB3yEMbIX  BEJIMYHMH,
0o003HAaUeHHUs] W EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOJUTh
(bopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO0 BEIMYMHY C
JOpYTUMHU BEJTMYUHAMU, CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBICHHS U MPOIECCHI,
UCIOJIb3Ysl M3Y4YEHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
(GOopMYIHpPOBKY 3aKOHa W 3alUCBHIBaTh €r0 MaTeMaTHYECKOe

BBIpaXCHHE

1.6

OO0BACHATH (hH3HUECKUE MTPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2 — 3 JOrMYecKUX LIAroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIC 3a7aud (OMUparomuecs Ha CUCTeMy U3 2 — 3
yYpaBHEHHI), HCIONB3Ysl 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOLIHUE
¢bu3nueckre BENMYMHBI: HAa OCHOBE aHajdW3a YCJIOBHS 3aJayu
3alMUCbIBATh KPATKOC YCJIOBHC, BbLIABIIATL HCAOCTAOINHUEC WU
M30BITOYHBIC TAHHBIC, BRLIOUPATh 3aKOHBI M POPMYIIBI, HEOOXOTUMBIE
AJId pCUICHUA, MPOBOAUTH paC‘IéTBI U OLCHUBATH PCATTMCTUYHOCTDH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETMUNHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh HPH TOMOIIU
(GU3MUYECKUX METOJIOB, UCIIOJIB3Ysl ONMCAHUE UCCIICIOBAHMS], BBIIEIIAT
IIPOBEPSIEMOE NIPEATIONIOKEHHUE, OLICHUBATH I[PAaBUIBHOCTh IOPSIKA
MIPOBEIECHNU MCCIECI0BaHMs, JEJIaTh BBbIBOABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIOICHHIA U OTIBITOB

1.9

MPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITENIEHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMHUCHIBATH X0 ONbITa U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX HW3MEPEHUH,
OIpeNieNisAs cpelHee 3HAueHUE M3MEpsSAeMOol BETUYMHBI ((hOKyCcHOE
paccTositHue coOuparomei JTUH3bI), 00OCHOBBIBATH BHIOOP criocoda

U3MepeHus (M3MEPHUTEIHHOTO MPHOOpa)




MPOBOJIUTH HCCIIETIOBAaHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
MCIIOJI30BAHUEM IIPSIMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh yCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJyYEHHOH 3aBHCHMOCTH (PM3UYECKUX BEIMYUH B BUIE TaOIMIU

l“pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE M3MEpEHHs]  (U3NYECKUX  BEIUYHH:
IUIAHUPOBaTb ~ HW3MEpPEHHus,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBIIIOJIHATH HW3MEPEHMs], CIELysl IpPeaaoKEHHOU
WHCTPYKLMY, BBIYUCIIATH 3HAYEHUE BEIWYMHBI M aHAIU3UPOBATH
IIOJIyYEHHbIE pe3yJbTaTbl C YYETOM 33aJaHHOW MOrPEUIHOCTH

W3MEpPEHUI

1.13

coOmrolaTh TpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00paTOpPHBIM 000pYyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YyUEHHBIX (DU3MYECKHX MOJeNeil:
MaTepualbHas TOYKa, aOCOMIOTHO TBEPAOE TEI0, TOUEUHBIH
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJIENb aTOMa,

HYKJIOHHas MOACJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS M3YUYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA MX ONMCAHHS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUA U HEOOXOIMMBbIE

(u3MIecKre 3aKOHOMEPHOCTH

1.16

WCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKHX  YCTPOMCTB,  M3MEPHUTEIbHBIX  HPUOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-NPAKTUYECKUX
3a]a4, ONITUYECKHUE CXEMBI JIJIsl TOCTPOCHUS U300pakeHUH B IIIOCKOM

3epKaie ¥ coOMparoIeit TuH3e

1.17

MPUBOAUTL TIPUMEPHl (HAXOIUTh WHPOPMAIMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HHM Il oOecrieueHuss O€30MacHOCTH TP
oOpamieHuu ¢ TpubopaMud U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLLIEH cpeie

1.18

OCYIIECTBISITh MOUCK HH(pOpMamuu (U3HUECKOTO CONEPIKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYITUPYS TOMCKOBBINA 3a1poc,

HaxXoauThb nyTu OIMPCACIICHUSA AOCTOBCPHOCTHU HOHy‘IGHHOﬁ




nH(OpMAaIMM HA OCHOBE MMEIOIIUXCS 3HAHWMA U JTOTIOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCIIOJIb30BaTh TMPU BBHINOJHEHUH Y4YeOHBIX 3aJaHUi Hay4yHO-
MOMYJIAPHYIO JINTEPATypy (PU3HUECKOro COJEpXkKaHHUs, CIIPABOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeT; BiaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHus HH(POpMAIK U3 OTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(pOpPMAIMKM M3 HECKOJIBKMX HCTOUYHUKOB (PU3HUECKOTO
coJiep>KaHus, MMyOJIMYHO MPEJCTABISITh PE3YJIbTAaThl TPOESKTHON UITN
UCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCMOJIb30BaTh M3YYEHHBIM TMOHATUMHBIM anmapaT HW3y4yaeMoro
pasznena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUH YYEOHBIX MTPOEKTOB U MCCIEN0BaHUN (PU3MUECKUX
MIPOLIECCOB pacIpeAeisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCWCTBUE, MPOSBISAL  T'OTOBHOCTh

paspemiaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIEI'O MHPA

1.1

@usuka — Hayka O ImpuUpoxe. SBiueHus NpUPOIBI.
Ousnyeckue SABICHHS: MEXAaHUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenuuuHBL M3mepenue Quzmueckux
BenmuuuH. @Dwusnueckue mpubopel. [lorpemrHocTh

u3MepeHuil. MexyHapoaHas CUCTeMa €IUHULL

1.3

EcrecTBeHHOHAYYHBII METOJ] MO3HAHMS: HAOIIOACHUE,
ITOCTAHOBKA Hay4YHOT'O BONPOCA, BBIABM)KCHUE TUIIOTES,
SKCHEPUMEHT IO TPOBEPKE THUIOTE3, OOBSICHEHHE

Ha0JIF0OaeMOTO SBJIEHUS

1.4

Onucanne pU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETIEH

1.5

[IpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa JKUAKOCTH U TBEPOTO Tea.
Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenue TemnepaTypsl PU NOMOIIM KUIKOCTHOIO

TEPMOMETPA U AaTYUKA TEMIIEPATyphI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIECTBA

2.1

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbL, UX Pa3MEpHI.
OnbIThl, 10OKa3bIBAIOIIME JAHCKPETHOE  CTPOCHHE

BEIECTBA

2.2

JBmkenue wyactui BemecTtBa. CBsI3b  CKOPOCTH
JBH)KEHUS 4YaCTHUI[ C TEMIIEpaTypoil. bpoyHOBCKoe

nBkenue, nuddysus

23

B3anmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAaHUC




ArperaTHHe COCTOSAHUA BCIICCTBA: CTPOCHUC TIa30B,

KUIKOCTEH U TBEPABIX (KPUCTALIMYECKHUX) TeI.

24 B3anMocBs3bp MeXy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue pabOTHI:
Onenka JAuameTrpa aromMa METOAOM psioB  (C
ucrnoib3oBanueM ¢otorpaduii).

2.6 OnbITEl 10 HAOMIOACHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbITel  TIO OOHapy)XCHHUIO  JICHCTBUS cui

MOJICKYJISIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBIKECHUE. PaBHOMepHOE U
' HEpPaBHOMEPHOE IBUKEHUE
12 Ckopoctb. CpenHsiss CKOpPOCTh NpU HEPABHOMEPHOM
' JNBUKEHNU. Pacuér myTH 1 BpeMEHH JIBUKEHHUS
SBnenune mHepuuu. 3aKoH HHEPIMU. B3anmoneiicTere
33 TeJI KaK MPUYMHA U3MEHEHHUS] CKOPOCTHU JIBUYKEHHUS TEJ.
Macca kak Mepa HTHEPTHOCTH Teja
Y [InotHocte  BemecTtBa.  CBS3p  IJIOTHOCTH — C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' ITOMOILBIO JUHAMOMETpPA
37 SBnenue TAroTeHus U cuia Tsbkecth. Cuiia TSKeCTH Ha
' npyrux mianerax. Bec tena. HesecomocTh
38 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' Tpenue B npupoae U TEXHUKE
3.9 CrnoxeHue cwuil, HANpaBICHHBIX 10 OJHOW IPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
3.10 [TpakTrueckue pabOTHI:




OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBUKECHUS
(mapvka B KHJAKOCTH, MOJETH 3JIEKTPUYECKOTO
aBToMOOWIIE W Tak pganee). OmpeneneHue cpemHei
CKOPOCTH CKOJIbKEHHUSI Opycka WM IIapukKa [0
HAKJIOHHON TuIOCKOCTH. OmpeneneHue IMIOTHOCTH
TBépAoro  Tena.  OmbITBI,  JAEMOHCTPUPYIOIINE
3aBUCUMOCTh PaCTsDKEHUs (nedopMarvin) npy>KUHBI OT
NPUIIOKEHHONW Ccuibl. ONBITEI, AEMOHCTPUPYIOLINE
3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH

3.11

DusnuecKue SBICHUS B IIPUPOE: IPUMEPBI ABHKEHHUSA C
Pa3IMYHBIMU CKOPOCTSIMHU B )KMUBOM U HEKUBOU IIPUPOJE,

NIeiCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckre ycTpoicTBa: AMHAMOMETP, MOUITUITHUKA

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTE 1 TA30B

4.1

Hasnenune TBEpAoro Tena. CrocoObl yMEHBIICHUS H

YBCIIUYUCHUA TaBJICHUSA

4.2

JaBpnenne rasza. 3aBHCHMOCTb MJaBJICHUS Tras3a oOT

00bEMa, TeMIepaTypbl

4.3

Hepe;[aqa JaBJICHUA TBép,Z[BIMI/I TCJIaMU, X)KUJKOCTAMHU U

razamu. 3axkoH ITackand. I[THeBMaTHUEeCKHE MAIIITHBI

4.4

3aBUCUMOCTb JIaBJICHUSA KMIKOCTH OT TIyOHHBI.
I'mppocraTtnyeckuil  mapajokc. Coobmarommecs

COCYIBbI. FHHpaBHH‘IeCKHe MEXaHU3MBbI

4.5

Atmochepa 3emnmm u  arMochepHOE JaBJICHHE.
[TpyyMHBI CyIIECTBOBAHUS BO3AYIIHOH 0O0OJIOYKH
3emMiu. OmnbIT Toppuuennu. 3aBHUCUMOCTh
aTMOC(epHOr0 JABICHHUS OT BBICOTHI HaJ YpPOBHEM

Mopst

4.6

Nsmepenue armocdepHoro mapneHusi. [Ipubopsl ams

U3MepeHust aTMOC(hEepHOro JaBIeHUS

4.7

JlelicTBuE JXKHAKOCTH M ra3a Ha MOTPYKEHHOE B HUX
Teno. BeiTankuBaromas (apxumenoBa) cCuia. 3aKOH

Apxumena




4.8

[ImaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnepoBanue 3aBUCHMOCTHM Beca Tela B BOAE OT
o0BéMa TOTrpYyKEHHOH B IKUAKOCTH 4YacTH Tela.
OnpeneneHre BBHITATIKUBAIOLIEH CHUIIbI, JEHCTBYIOIIEH
Ha Telo, IOrpyxEéHHoe B KUAKOCTh. IIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEHCTBYIOLIEH
Ha TEIO0 B XKHUAKOCTH, OT Macchl Tena. OTMbITHI,
JNEMOHCTPUPYIOIME 3aBUCUMOCTh  BBITAIKHWBAKOLIECH
CHJIBI, IEHCTBYIOLICH Ha TEJO B )KUIKOCTH, OT 00BbEMa
MOTPyKEHHOM B AKUIKOCTh YaCTH TeJA U OT INIOTHOCTH
xugkoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHME JIOAKM W  OmpeneneHune  eé

Ipy30I0AbEMHOCTH

4.10

dusznueckue  SABIEHUS B MPUPOJE:  BIUSHHE
aTMoc(epHOro JaBlieHUSI Ha J>KUBOM OpraHuswm,

IJIaBaHKE PBIO

4.11

TexHuueckue yCTpOWCTBA: COOOIIAONINECS COCY/bI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI TIpecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, TOPIIHEBOH HACOC,

apeoMeTp

PABOTA, MOIIHOCTDB, DOHEPT'UA

5.1 Mexanunueckasi pabota

5.2 MexaHnueckas MOILIHOCTb

53 [IpocTble MeXaHWU3MBI: pblyar, OJOK, HaKJIOHHAs

' I10CKOCTh. [IpaBuito paBHOBeCHsI pplyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3on0Toe  mpaBuiao»  MexaHuku. Koaddunument

5.5 MOJIE3HOT'O JIEUCTBUS MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 IloTeHuManpHas 3HEPTUU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [TonmHast MexaHUYecKasi PHEPrus. 3aKOH U3MEHEHUS U

COXPAaHEHHUS MEXaHUUYECKON SHEPrUU
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[IpakTuyeckue pabOTHI:

Omnpenenenne pabOThI CUIIbI TPEHHSI P PABHOMEPHOM
JOBUKEHMM Tejla 10 TOPU30HTAIBHON IOBEPXHOCTH.
UccnenoBanue  ycnoBUl ~ paBHOBECHS  pblyara.
N3mepenne KIIJ[ nakimoHHO#M miockoctu. M3ydenue

3aKOHA COXPAHEHUSI MEXaHHMUYECKOW YHEPTUU

5.10

dusuyeckue SBICHUS B MPUPOAE: pblUaru B TeJe

YCJIO0BCKAa

5.11

TexHudeckue yCTpPOMCTBA: pblYar, IIOJBHXKHBIA U
HETOJBM)KHBINA OJIOKH, HAKJIOHHAS INIOCKOCTb, IIPOCThIE

MEXaHU3MBI B ObITY

8 KUIIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHUs BewlecTBa. Macca U pa3Mepsl
MoJieKyl1.  OmbITEL, IMOATBEPXKAAOIINAE OCHOBHBIE

MOJIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH

6.2

Monenu TBEpAOro, KUAKOTO M  Ta3000pa3HOro
cocTosiHMM BemiecTBa. Kpucrammaeckue u amopQHbIe

TCIa

6.3

OOBsicHEeHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPBIX TEI
Ha OCHOBE TOJIO)KEHHH MOJICKYJISIPHOKUHETUYECKOU

Teopuu

6.4

CMmaunBaHue 1 KalnuJIIAPHBIC SABJICHUA

6.5

TemoBoe paciiipCHuC U CKaTUC

6.6

Temneparypa. CBs3b TeMmIepaTrypbl CO CKOpPOCTBIO

TCIIJIOBOT'O IBMXXCHUA YaCTHIL




BnyTtpennss DHEPIUs. CriocoOsr U3MEHEHUs

6.7 BHYTPEHHEN SHEpPruu: TEIonepeaaya U COBEPIICHUE
paboTsl
63 Bunsl TEIJIONepeIaun: TEIIONPOBOJHOCTb,
. KOHBEKLHUS, N3ITy4YCHUE
KomuuectBo  TemnoTel. YaenbHas — TEMIOEMKOCTD
6.9
BEIIECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne W  OTBEpJEBAHHE  KPUCTATUTMUYECKUX
' BEILECTB. Y JieNbHAs TEIUIOTA IIJIaBICHUS
[MapoobOpa3zoBanue u  KoHAeHcanusa. McmapeHue.
612 Kunenne. VYpenpHas TemioTa mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 Brnaxnocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpuntuner  paGotsel  TemoBbix aurareneid  KITJI
6.15 TEIJIOBOTO JBUratTess. TeraoBble ABUTaTENIN U 3alIUTa
OKPYXarOIIEeH Cpeabl
6.16 3aKOH COXpaHEHUs M TPEBpPAILCHUS DHHEPruud B
' TEIJIOBBIX MPOIIeccax
[IpakTrueckue pabOTHI:
OneiTel 1O OOHapy»XEHWIO  JIEHCTBUS  CHJI
MOJIEKYJIIPHOTO MIPUTSKEHUSI.
OnpIThl MO BBIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOU
COJIA WJIU caxapa.
6.17

OneITEl TI0O HAONIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEU U TBEPABIX TEJ.

Omnpenenenue JaBieHUs BO3IyXa B OaJIOHE MINPUIIA.
OnbITEl, JEMOHCTPUPYIOUIUE 3aBHUCHUMOCTh JIaBIICHUS

BO31yXa OT €ro 00BéMa u HarpCBaHUA WA OXJIAKIACHUA.




IIpoBepka rumnores3sl JIMHEMHOM 3aBUCHUMOCTH JUIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEpaTypBbl.

HaGmronenne n3MeHeHus: BHYTPEHHEH SHEPrUM Tela B
pe3ynbTare Teronepeaadn U padoThl BHEIIHUX CHJL.
Hccnenoanue SABJICHUS TerI000MeHa pu
CMEIIMBAHUM XOJOAHON U TOPSAYEH BOJIBI.
OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJION TpU TETUIOOOMEHE C HATPEThIM METALTUIECKUM
HUJUHAPOM.

Onpenenenne yIeabHOM TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliiecca UCTapeHus.

OrnpezenieHre OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

Onpenenenne yaeIbHON TEIJIOTH TJIaBICHUS JIb/IA.

6.18

Odu3nyeckue SBICHHUS B TMPHUPOAC: IMOBEPXHOCTHOE
HATSAKCHUC W KaAlIWJUISIPHBIC SABJICHHUA B IIPUPOJL,
KPHUCTaJLTBI B IPUpOIe, u3nydeHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHWE POCHI,

TyMaHa, UHCA, CHCTa.

6.19

TexHuueckue yCTpOMCTBA: KANWJUISPBL, MPUMEPHI
UCIIOJIB30BAaHUs KPUCTAILIOB, XKUAKOCTHBIA TEPMOMETD,
JaT4uK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

JBUTATENh BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Tell. 3akoH Kysona

7.2 (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS 3apSHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKAY TEIAMU)
DIIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpudeckoro noisd. IlpuHnun — cymepnosunuun

ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenu »snexTpuueckux 3apsioB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBogHukH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTO 3apsiaa
76 ONEeKTpUYEeCKUH  TOK. YCIOBUS  CYLIECTBOBaHMS
' AIEKTPUUECKOT0 TOKA. ICTOUHUKHM MOCTOSIHHOTO TOKA
HenictBus 3IEKTPUYECKOIO TOKa (TeruoBoe,
7.7 XMMHYECKOE, MAarHUTHOE). OJEKTPUUYECKUN TOK B
KUJKOCTSAX U Ta3ax
- Onektpuueckas uenb. Cuwia ToKa. OJIEKTPUUECKOE
' HalpsKEHUE
79 CornpoTuBieHune MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[locnenoBarenbHOE UM MapaJUIEIbHOE COEIWHEHHE
7.11
IIPOBOJIHUKOB
PaGota m MOUIHOCTH S3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenua
13 DNIeKTPUUYECKHUE METH W MOTPEOUTENN AICKTPHUICCKOM
. sHepruu B O0bITy. KopoTkoe 3ambikaHMe
IToctossHHBIE MarHuTHL. B3anmoneicTBre MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnoje. MarHutHoe mosie 3eMJIM U €ro
' 3HAYEHHUE IS )KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOE MOJE€ 3IEKTPUUECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMArHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM.
17 DIEeKTpOoABUTaTENb TOCTOSHHOTO TOKA. Mcronap30Banme
. 3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIIOpTE
718 Onbitel  Dapanes. SBiaeHue  3JIEKTPOMArHUTHOU

unaykiuu. [Ipasuno Jlenna




7.19

DIIEKTPOreHeparTop. CriocoOsr MOJTYyYEHUs
SJIEKTPUYECKOM  SHEPruM.  DJEKTPOCTAHIMUM  HA

BO300HOBJISIEMBIX HCTOYHHKAX OHEPIun

7.20

[IpakTrueckue pabOTHI:

OnbIThI IO HAOTIOACHUIO SJIEKTPU3ALIUH TEJI MHTyKITUEH
U TIPU CONPUKOCHOBEHUH.

HccnenoBanue nEeUCTBHUS BJIEKTPUYECKOrO TOJS HA
IIPOBOJIHUKY U TUDJICKTPUKH.

COopka W mpoBepka padOTHl JJICKTPUUECKOW IIETH
MOCTOSIHHOTO TOKA.

N3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenne U peryanpoBaHue HaPSKEHUS.
HccenenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HIYIIETO
4yepe3 pe3nucTop, OT COMNPOTUBIEHUS peE3UCTOpa |
HaIPSKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJI0IAY ONEPEYHOr0 CEUEHHS U MaTepHaa.
IIpoBepka TmpaBuUiIa CIOKEHHMS HANPSOKCHUN IIPU
MOCJIEIOBATEIbHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuia sl CUIIbI TOKA MPU NapajyIeIbHOM
coequHEHUU pesuctopoB. OmnpeneneHue pabOTHI
ANEKTPUYECKOTO TOKa, HJIYIIETO Yepe3 Pe3UucTop.
OnpezneneHrie MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BEIZIEIISIEMOM Ha pes3ucrope. HUccaenosanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JaMIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBartens.
HccnenoBanue MardHuTHOTO B3aWMOJICVCTBHUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
paznenenuu. UccnenoBanue AeMCTBUS AIEKTPUIECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbIThI,

JEMOHCTPUPYIOIIHE 3aBHCUMOCTh CHJIBI




B3aUMOJICUCTBUS KaTYIIKU C TOKOM U MarHuTa OT CUJIBI
TOKa W HamnpaBiIeHUs TOKa B KaTyuike. l3ydeHue
NENCTBUS MarHUTHOTO TOJIS HA MPOBOJAHHUK C TOKOM.
KoncrpyupoBanue u W3yuYeHUE paboThI
ANEKTPOJABUTATEIIS. N3smepenue KIIA
BJIEKTPOJIBUTATEIbHON ~ YCTaHOBKH.  OMNBITBI 1O
HCCJIETOBAaHUIO SBJICHUS 3JIEKTPOMAarHUTHOM
WHIYKIWW: HUCCIEAOBAHUE WM3MEHEHUW 3HAYEHUS U

HaIlpaBJICHUA UHAYKIIHUOHHOT'O TOKa

7.21

®dusnyueckue SBICHUS B MPHUPOAE: DBIECKTPUUYECKUE
SABIEHUsI B atMocdepe, DICKTPUYECTBO  KUBBIX
OpraHW3MOB, MAarHUTHOE TI0JIe 3eMJTH, peiid TOIFOCOB,
POJIb MAarHUTHOTO TOJISA /7SI )KU3HU Ha 3emJie, MOJIIPHOE

CHSIHHC

7.22

TexHuueckue yCTpOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CYETUUK JIEKTPUUECKOM SHEPTUH,
3IIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEeIOXPaHUTENH, AIEKTPOMArHUT, 3JIEKTPOJBUTATEh

IMOCTOAHHOI'O TOKA, rTCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsiembie 3JIEMEHTHI COICPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe JABuKeHue. MarepuanbHas TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTE MEXAaHUYECKOT'O IBIKECHUSI
8.3 PaBHOMEpHOE NIPSAMOJIMHENHOE ABUKEHHUE
HepaBHomepHoe npsimonuHeiiHoe aBrxenne. Cpenssis
8.4 U MIHOBEHHas CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKEHUHT




YckopeHue.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEMHOE

8.5
JIBUKECHHE
8.6 CBoOogHoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBHXKEHME 1O OKpyx)HOCTU. [lepuon u
8.7 yactoTa oOpamieHus. JIuneiiHast U yrioBasi CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHLIHMN cynepno3uLuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuita TpeHus: cuiia TPEHUs CKOJIbKEHUS, CUJa TPEHUS
' MOKOS1, APYTHE BUIbI TPEHUS
214 Cwia TsSKECTM M 3aKOH BCEMHPHOIO TSATOTEHUS.
' Yckopenne cBOOOTHOTO MaCHUS
%15 Jemwxenne maner Bokpyr Comnma.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U eperpys3ku
216 PaBHOBecue MaTepuanbHOM  TOYKH. AOCONIIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPAOro Tena € 3aKPENJIEHHOW OCHIO
' BpaieHusi. MomeHT cuiibl. LIeHTp TskecTH
8.18 Nmnynbe Tena. I3mMenenue ummynisca. IMIyibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexannyeckas paboTa U MOITHOCTh
g2 Pabora cunm Tsbkectn, ympyroctd, TpeHus. CBs3b
' SHEPTUu 1 paboThI
823 [lorenuuanbHass »sHeprust Tejla, MOAHITOrO HaJ
' MOBEPXHOCTHIO 3eMJIH
8.24 [ToTeHManpHas SHEPTUS CHKATOM MPYIKUHBI
825 #H##Par###Kunernueckass  sHeprus. Teopema o
' KUHETUYECKON dHEPIUU
8.26 #H##Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrnpezenieHne CpeTHe CKOPOCTH CKOJBXKEHUsS OpycKa
WM JIBUKEHUSI HIapUKa IO HAKJIOHHOW IUIOCKOCTH.
Ornpenenenne yCKOpeHus Tea P PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM  JIBIDKEHWUH  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CAU MNPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadajabHOW CKOPOCTU IMYTH OTHOCSTCS
KaK psii HEUYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
IIPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHUJTBI TpEeHUs
CKOJIBXKEHUS OT CWJIBl HOPMAJIBHOIO JABJICHUSA.
Onpenenenne KOIPPUIMEHTA TPEHUS CKOJIBKCHHUS.
Onpenenenre XKECTKOCTU MNpyKUHbL. OnpeneneHue
paboOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU
TeJla M0 TOPU3OHTAIBHOM MOBepXHOCTU. OTnpeeeHne
paboThl CHJIBI YOPYTOCTH TMPHU MOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOJABMKHOIO M MOJBHIKHOIO

OJIOKOB

8.28

(DI/IBI/I‘IGCKI/IG SIBJICHUSA B HpI/IpO,Z[GI HpI/IJII/IBbI U OTJIMBBI,
nBkeHue 1iaHeT COJTHEYHOM CUCTEMBbl, pEaKTUBHOE

ABWIKCHUC )KMUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIMAOMETpP, JaTUYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JBUKCHHE. OcHoBHBIE
9.1 XapaKTEPUCTUKH  KOJEOaHW: TEPHOJ, 4YacToTa,
aMIUIUTyAA
Marematuuyeckuii M INPYKHHHBIA ~ MasTHUKHU.
9.2 [IpeBpamienne  sHEepruM  TPU  KOJeOATEIbHOM
JBUKEHUHU
93 3aryxatomue kosieOanus. BelHyKaeHHbBIE KOJIeOaHMs.

Pe3onanc




94

Mexannueckne BoaHBL. CBOMCTBA MeXaHHYECKUX
BoJH. [lpomonbHble W momnepedHbie BOJHBL. JjiMHA
BOJIHBI u CKOPOCTb e€  pacmpoCcTpaHEHHUS.
MexaHn4eckue BOJIHbI B TBEPIOM TeJIe, CEUCMUYECKHUE

BOJIHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wndpa3Byk u yabTpa3zByk

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 4YacTOThl M TMepuoia  KoyieOaHUM
MaTEMAaTHYECKOT'0 MasiTHUKA.

Onpenenenne 4YacTOThl M TMepuoja  KoJieOaHUM
NPY>KUHHOTO MAasITHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJieOaHUH
MOJABEHICHHOTO K HHUTH TIpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJieOaHUH
NPY>KUHHOTO MasiTHUKAa OT Macchl rpysa. I[IpoBepka
HE3aBUCUMOCTH nepuo/ia KoJIEOaHMH rpy3a,
MOJBEIICHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTU
Npy>KuHbl.  VI3MepeHue yCKOpeHHs CBOOOJIHOTO

najacHus

9.8

®usnuecKkue sIBICHUS B IPUPOJIE: BOCIPUATUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPACEHHE, CEHCMUYECKHUE BOJIHBI,

IlyHaMH, X0

9.9

TexHuueckue yCTpOMCTBA: 3XO0JIOT, HCIOJIb30BAHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJTHBI.

101 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 37eKTpOMAarHUTHHIX BOJIH
103 DnexkTpoMarHuTHas npupoja csera. CKOpocTh CBETa.
' BonHoBBIE CBOMICTBA CBETa
[IpakTrueckue pabOTHI:
10.4 N3yueHne CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C

MTOMOIIIbI0 MOOMIIEHOTO TeedoHa




Ousnyeckue SBICHUS B MPHUPOJAE: OUOIOTHUYECKOE
10.5 JNEHCTBUE  BHAMMOTO,  YIbTPadHOJETOBOIO U
PEHTTEHOBCKOT'O U3JIyYEHUN
10.6 TexHuueckue YCTpPOMCTBA: HCIIOJIB30BAHMUE
' 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlydyeBasg monenb cBera. IcTouHnku cBeTa
11.2 [IpssMonnHETHOE pacIpOCTPaHEHNUE CBETA
113 Otpaxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa)KE€HHUs CBETA
114 [Ipenomnenue cBera. 3aKOH MNPEJTOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JInnza. Xop jrydeit B IMH3e
116 OnTuueckasi cucrema Qoroanmnapara, MUKPOCKOIA H
' TEJIECKOIa
117 I'maz kak onrudeckass cucrema. biau3opykocts u
' JATbHO30PKOCTh
118 Paznoxenue 6enoro cera B criektp. OnbiThl Hpl0TOHA.
" ' CnoxeHue cnekTpaibHbIX 1IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTH — yIVIa  OTpaKeHUS
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
W3ydyeHne xapakTepUCTHK H300paK€HHUs MpeaMeTa B
MIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH  yIjla  IPEJIOMIIEHUS
CBETOBOTO JIyya OT yrjia NaJeHusl Ha TPaHUIle «BO3IYX
11.9 — CTEKJIIO».
[Monmyuenne nM300pakeHUH C MOMOIIBIO COOUpAIOIIEH
JIUH3BIL.
Omnpenenenne (GOKYCHOTO PACCTOSIHHSI U ONTUYECKOM
CHJIBI COOMPAFOIIICH JTNH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnbITl IO BOCHPUATHIO IIBETA IMPEAMETOB IPU HX
HAOJI0ICHUU Yepe3 I[BETOBBIC (QUITBTPHI




11.10

®duznyeckue ABICHUS B pupoje: 3aTMeHus CoHua u
JlyHbl, 1IBeTa TeJ, ONTUYECKHUE SIBICHUS B aTMochepe

(uBeT HeOa, pedpakius, pagyra, MUPax)

11.11

TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

doTtoanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
121 Onpitel Pesepdopna u mimaHeTapHas MOJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norjoueHue cBera aroMoM. KBaHTBHI.
' JIuHeityaTeie CIEKTPbI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3IyyeHHs
104 Crpoenue aromHoro sapa. HykinoHHas wmonenb
’ aToMHOTrO siapa. M3oTrormnel
125 PannoaktuBHbie npeBpanienus. [lepron nmonypacnaga
' ATOMHBIX SI7IEp
126 SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3aps10BOrO U
' MacCOBOTO YHUCEI
OHeprus CBsSI3U AaTOMHBIX sAaep. CBA3b Macchl M
12.7
SHEPrUuu
128 Peakuuu cuHTe3a u geneHus sgep. McroyHuku
' sHepruu CosHIA U 3BE3]
129 SnepHnas osHepretuka. JledcTBUE paJMOaKTUBHBIX
' W3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
HabmiogeHne CIUIOMIHBIX M JIMHEHYaTBIX CIIEKTPOB
U3ITyYEeHUS.
12.10
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIUU YaCTUIIBI
1o TOpMO3HOMY IyTH (110 poTorpadusim).
W3mepenune paanoakTUBHOTO GoHA
®dusnueckue SBICHUSA B IPUPOJE: ECTECTBEHHBIN
PaauOaKTUBHBINA don, KOCMHUYECKHE Jy4H,
12.11 PaauOAaKTUBHOE W3JIyYEHUE IPUPOAHBIX MHUHEPAJIOB,

JICUCTBUE PANMOAKTUBHBIX HM3JIYYEHUM Ha OpraHU3M

YCIO0BCKa




12.12

Texuuueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHIUBUyaTbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3HUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PT'OC

[Tonnmanne poau (GU3MKK B HAYYHOM KApTUHE  MUPA;
c(hOpPMUPOBAHHOCTh 0a30BBIX TIPEICTABICHUNH O 3aKOHOMEPHOI
CBSI3U M N103HABAEMOCTH SIBJICHUH IIPUPOABI, O PO SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid ponu (UIMKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOLUU
¢u3NYEeCKUX 3HAHUN M UX POJIM B LIETIOCTHON €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJE POCCHMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 0OBICHEHHUE MTPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTUC TCXHUKU U TEXHOJIOT Uit

3HaHMs O BHUJAX MaTepuu (BELIECTBO U TOJE), O JIBHKEHUU Kak
criocobe CyIIEeCTBOBaHHSI MaTepud, OO0 aTOMHO-MOJIEKYIISIPHOM
TEOPUH CTPOCHHS BEIIECTBAa, O (PU3MYECKOW CYIIHOCTU SIBJICHUUN
pupoabI (MexaHqucm/Ix, TCIIJIOBBIX, QJICKTPOMArouTHBIX U
KBaHTOBBIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
naHHOe (pU3MYecKoe sBIIEHHE; YMEHHE DPACIO3HABaTh IMPOSIBICHUE
M3YYEHHBIX (U3UYECKUX SBICHUN B OKPY’KAIOIIEM MHUPE, BBIICIS

WX CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

B.HaI[eHI/Ie OCHOBaMH IOHSTHUHHOIO afnrapara 1 CHUMBOJIMYCCKOI'O
SA3bIKa (1)I/IBI/IKI/I M HUCIIOJB30BaHUEC UX IJIA PCIICHUA yLIe6HBIX 3aaa4,
YMCHUC XapaKTCPU30BaATh CBOMCTBaA TCII, (bHBI/I‘IGCKI/Ie SABJICHHUA H

MPOLIECCHI, UCTIONB3YS (HyHIaMEHTAIbHBIE U SMITUPUUECKHUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHBbIE CBOWCTBA Tel U (U3NYECKUE

SIBJICHUS, NUCTIOJIB3YS (1)I/I3I/I‘IGCKI/I€ BCJINYHHBI

BHaI[eHI/Ie OCHOBaAaMH MCTOJ0B HAYYHOI'O TIIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI IPaBHJT 0€30IMaCHOTO TPY/la: HaOMoAeHUE HU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000pyZ0BaHUS IO HHCTPYKIIMHU, ONUCBHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTaThl, (HOPMYIHPOBATH BHIBOABI;
IPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUHl (PHU3NUECKUX
BEJIMYUH: yMEHUE IUIAHUPOBATb M3MEPEHUS, CaMOCTOSATEIBLHO
coOupaTh AKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEJIIMYMHBI W AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTthl ¢ y4€TOM 3aJaHHOM NOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBAaHUM;
CaMOCTOSITENIFHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAUTH  HCCIECNOBAHUE I0 HWHCTPYKLUMUH, IPEACTABIATH
MOJTyYCHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIIMYMH B BUJE TAOIUI] U
rpadMKOB, yYUTBIBaTh IOTPEIIHOCTH, [€JaTh BBIBOABI IO

pe3yjibTaTaM UCCICAOBaHUA

[loHnMaHue  XapakTepHBIX CBOMCTB  (pU3MUYECKHX  MOAEmei
(MaTepuanbHasi TOUKa, aOCOTIOTHO TBEPIOE TEI0, MOJIETH CTPOCHHMS
ra3oB, JKUJIKOCTEM M TBEPABIX TEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOTO Si7ipa) U YMEHHE MPUMEHSITh UX AJIs

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oOBICHATh (PU3UYECKHE MPOIECCH U CBOMCTBA TEN, B TOM
Yyucie W B KOHTEKCTE CUTyallMid HpPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH MPUYMHHO-CIICJICTBEHHBIC CBA3H
U CTpPOUTHh OOBSICHEHHE C OIOpPOM Ha W3Y4YEHHBIE CBOWCTBA
¢u3nveckux sBICHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEINA

YMmeHnue pemath pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHIA),
UCTIONIB3YSI 3aKOHBI M (HOPMYIbI, CBSI3bIBAIONIME (U3UUCCKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBIBATh KPATKOE YCIIOBHE 3a7auH,
BBISIBISITH HEJOCTAIONINE JAHHbBIC, BHIOMPATH 3aKOHBI M (DOPMYIIBL,
HEOO0XOUMBIE JUTs €€ PEeLIeHHs], HCIIOJIb30BaTh CIIPAaBOYHbIC JaHHBIE,
IPOBOANTH PACUYETHl M OLEHHWBATh PEATNCTUYHOCTH ITOIyYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUYNHBL; YMEHHE ONPEACIATh Pa3MEPHOCTD

(bu3nyecKoil BeIUYNHBI, TOTYYEHHON MPH PEIICHNH 33aJa4l




YMmenune XapaKTCPU30BaATh MPHUHIIHIIbLI ,Z[GI>'ICTBI/I$I TEXHNYCCKUX
YCTPOWCTB, B TOM YHUCIIC OBITOBBIX MPUOOPOB, M MPOMBINUICHHBIX
TCXHOJIOTHYCCKUX MPOUCCCOB I10 UX OMUCAHUIO, UCIIOJIb3Y 3HAHUA O
CBOMCTBax (UBUYECKUX SBICHUUW W HE0OXoAaumbie (Qu3nuecKue

3aKOHOMEPHOCTH

10

YMeHUEe HCIOoNb30BaTh 3HAHUA O (U3MYECKHX SBICHHSIX B
MMOBCETHEBHOM KW3HHM i1 oOecrieueHuss O€30MacHOCTH TP
oOpamieHun ¢  OBITOBBIMH  NPUOOpPaMH U TEXHHUUYECKUMH
YCTPOMCTBAMH, COXpPAHCHHS 3J0POBbsI M COOJIOACHHS HOPM
HKOJIOTHYECKOTO TIOBEIIEHUS B OKpYKAIOIIeH cpeae; MOHUMaHUe
HEOOXOIUMOCTH TIPUMEHEHHUS JOCTY)KCHUH (U3MKH U TEXHOJIOTHIH

AJIg palluOHAJIBHOTO IMMPUPOAO0IIOJIE30BAHUSA

11

OneIT TOMCKa, MPEoOpa3OBaHUS W TPEACTABICHUS WHGOPMAIUU
(bU3UYECKOTO CONEpXKaHUsA C HCIOJIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATh JOCTOBEPHOCTh
MOJY4YeHHON WH(POPMAIlUM Ha OCHOBE HMCIOIIMXCS 3HAHUH |
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh  MpPHU
BBITIOJTHEHUH Y4YEeOHBIX 3aJJaHuil HayYHO-MOMYJISIPHYIO JIUTEPATypy
(U3MUYECKOTO COEePIKAHMSI, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
WuTtepner; BianeHue 0a30BBIMM HaBBIKAaMU IPeoOpazoBaHUs
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTyH0; YMEHUE
CO3/1aBaTb COOCTBEHHBbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(bOpMaI_[I/II/I U3 HCCKOJIBbKHUX NCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
{1 Mexannueckoe JBUKeHME. MarepuanbHas Touka. (CucreMa OTcuéTa.
' OTHOCUTENBHOCTH IBUYKEHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHUE. CpeniHsist ckopocTb. DopMmyina AJist
1.2 BBIUUCIICHUS CpellHeH cKkopocTh: v = S/t
PaBHOMEpHOE PSAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJAUHATHI TEJIa OT
BPEMEHM B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHENHOTO IBU)KEHUS:
L3 () =x,+ut
I'padvkn 3aBUCMMOCTH OT BPEMEHU [UIsl MPOEKIUU CKOPOCTH, MPOEKIIHU
nepeMenieHusi, MyTH, KOOPAWHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUH
3aBUCHMOCTh KOOpAMHATHI T€Ja OT BPEMEHM B Clydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO IBUYKCHHUSI:
2
Sl =vy #f+ay= %
@opMynbl Uil IPOEKLIMU TMEPEMENIEHUs, TPOEKIUU CKOPOCTH U MPOEKIIUH
YCKOpPEHUS IIPU paBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'padvikn 3aBUCHMOCTH OT BpPEMEHM [JIsi MPOEKLUUU YCKOPEHHUS, MPOEKIIHUU
CKOPOCTH, NPOEKLUU IEPEMENIECHUS, KOOPIMWHATHl NPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH>KECHUHU
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLIUE CBOOOIHOE Ma/IEHHE TeJa 10
1.5 BEPTUKAIM (JIBUKEHHE TeJla BHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
3emnun). ['padmku 3aBUCHMOCTH OT BpPEMEHHM MJIi MPOEKIUU YCKOPEHHUS,




MPOEKIIUM CKOPOCTH M KOOPAMWHATHI NPH CBOOOJHOM NAaJEHUHM Tela I10

BEPTHUKAIN

1.6

CkopocTh paBHOMEPHOTO [IBIKEHHUSI Tella Mo OKpyKHOCTH. HampaBienue
CKOpPOCTH.

@dopmyna A BBIUMCICHHUS] CKOPOCTU 4epe3 pajuyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2nR
L=
T

IlenTpocTpeMutenbHoe YyckopeHue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

yckopenust. QopMyiia 11 BBIYMCICHUS YCKOPEHUS:

2
_w
“=R

®opmyiia, cBsI3bIBaIOLIasl MEPUOJI U YaCTOTY OOpalleHUS:

v b
T

1.7

Macca. IInotHocts BemecTBa. @opmyJia sl BBIYUCICHUS TIIIOTHOCTH:

_m
V

1.8

Cuna — BekTopHas puznueckas BenuunHa. CIoKeHUe CHIT

1.9

SBnenune unepuuu. [lepsriit 3akoH HeroToHa

1.10

Bropoii 3akon Herotona:
F=m-d

CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIOIICH

Ha TCJI0

1.11

B3anmopencrteue ten. Tperuit 3akon Herorona:

Fy y=-Fi,

1.12

TpeHue nokos U TpeHue ckoabxkeHus. Dopmyia 1715 BEIYUCICHUS MOTYJISl CUJITBI

TPCHUA CKOJILIKCHUS:




Hedbopmarus Tema. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YHIpyrou

nedpopmaruu (3axoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R:
Cuia TspkecTd. Y CKOpeHHe CBOOOHOTO TaACHHUSI.
.14 dopmyna A BRIYMCICHUS CHIIBI TSHKECTH BOJMU3M MoBepxHocTH 3emun: F =
mg.
JBuwxenue mnanet Bokpyr Conunua. [lepBas kocMuueckasi CKOpOCTb.
HeBecoMocTs 1 neperpysku
Nmmynbse Tenma — BekTopHas pu3ndeckas BeIMUnHa.
1.15 pP=mi
Nmnynsc cucremsl tei. M3menenue ummnynbca. IMmyibsce cumsl
3aKOH COXpaHEHHMS UMITYJIbCA JIJI 3AMKHYTOM CUCTEMBI TEJI:
1.16 P=myU; +iny U, =const
PeaxkTuBHOE ABMKCHUE
Mexanuueckasi pabora. @opmynia ajsi BEBIYUCICHUS paOOThI CHITBL:
A=Fsoosa
MexaHnuueckasi MOIIHOCTb:
1.17
n=24
'
Kunernueckast u noreHuuanbHas sHeprust. @opmyna asis BBIYUCICHUS
s KUHETUYECKON SHEPIUH:




Teopema o xu"eTrueckou sHeprun. Gopmyiia I BEIYUCICHUS
MOTCHIIMAJIbHOW YHEPTUH TeJa, TOAHATOIO

Hag 3eMIISi:

E,= mgh

Mexanudeckas SHEpIUsL:

E=E;+E ?

1.19 3aKOH COXpaHEHHSI MEXaHUYECKOH sHepruu. PopmyJia Jjisl 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKON YHEPTUU TIPH HATUYUHU CUJIBI TPEHHUSI.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Prruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToasuxHBIN 1 HeMOABIWKHBIN O0510ku. KITJI mpocThix MEXaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHure TBEPAOTO TENA.
dopmyna 7151 BEIYMCIICHHS TaBJICHHS TBEPIOTO Teja:
F
= G

121 JlaBnenue raza. ATMOcepHOe TaBleHUE.

. I'uapocTaTuveckoe 1aBieHUE BHYTPH KUIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dy,

1.22 3akoHn [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna JUisl ONpEACNICHUs] BBITAJKUBAIOLIECH CHIIBL,

123 JNEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh HJIM Ia3:

F_jm. =pgv




YcaoBue miapanus teia. [lnapanue CYZA0B 1 BO3AYXOILIaBAHUC

1.24

Mexannueckue KkojeOaHHMs. AMIUIMTYJa, NEpUOJ M YacToTa KoJIeOaHUH.

dopMyia, CBSI3BIBAIOIIAS YaCTOTY M IMEPUO KOJICOAHUN:

1.25

MareMaTtnueckuii U INpYyKUHHBIA MasTHUKHU. lIpeBpaleHue sHEpruu Inpu

KoJe0aTeIbHOM JBHXXCHHUHU

1.26

3aryxatomue kojiebanus. BeinyxieHHble Koiebanus. Pezonanc

1.27

MexaHudecKre BOJIHBI. HponoanHe " IMOIICPEYHBIC BOJIHEL. IIJ'II/IHa BOJIHbI U

CKOPOCTB pacCIipoCTPaHCHUS BOJIHBI:

L=v-T

1.28

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI Ha IPaHUIIE

nByx cpell. MH(ppa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomol

N3mepenne cpenHel IIIOTHOCTU BEIIECTBA; APXHUMENOBOM CHUIIBI; KECTKOCTH
MPYXUHBL, KO3(DPUIIMEeHTa TPEHUS CKOJBXEHUS, paOOThl CUIIbI TPEHUS, CHUIIBI
YOPYTOCTH; CPETHEN CKOPOCTH JIBMKEHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHHUs Opycka MpHU JABMXKEHUU [0 HAKJIOHHOM IIOCKOCTH; YacTOThI H
neproja KoJeOaHWii MaTEeMaTHYeCKOTO MAasTHHKA; 4YacTOThl M Iepuoja
Kos1e0aHuil Mpy>KMHHOTO MasiTHUKA; MOMEHTA CUJIbL, IEHCTBYIOILIETO HA phlYar;
paboOThl CHIIBI YOPYTOCTH TMPH MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOTO
6J10Ka; pabOThHI CHJIBI YIPYTOCTH MPHU MOIbEME IPy3a C OMOIIBIO MOABHKHOTO
OIoKa.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT O00BEMa MOTPYKEHHON
YacTH TeJa U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILIECH CUIIbI
OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJIbHOTO JTABJICHUS U
OT pojia MOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAIOIICH B IPY>KUHE, OT CTETICHU
nepopMaIuu IpyKUHbI; YCKOpEeHUs OpycKa OT yria HakJIOHAa HalpaBIISIOIIEH;
neproja (4acToThl) KOJCOAHW HUTSIHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpHUOJIa
Koje0aHui MPYKUHHOTO MasgTHHUKA OT MAaccChl rpy3a M >KECTKOCTH MPYKHUHBL;
UCCIIeIOBaHNE HE3aBUCUMOCTH IEpHOJia KOJeOaHWH HUTSHOTO MasSTHHKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS phluara

1.30

Qusuyeckue sA6NeHUs 6 npupooe: TPHUMEPHl IBUKEHUS C Pa3TUUHBIMU

CKOPOCTSIMU B KUBOM U HEXKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOAC




U TEXHHKE, NMPWINBBI U OTJIMBBI, ABM)KEHHE IUIaHET COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBH)KEHUE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEI0BEKA, BIUAHUE
aTMOC(EepHOTrO JaBJIEHUS] Ha XUBOW OpPraHW3M, IUIaBaHUE PBIO, BOCHPUATHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIINAOMETP, OATYHUKHU ITOJIOKCHHUA, PACCTOAHUA U
YCKOpCHUA, AUHAMOMCTpP, MNOAUIUIIHUKH, PAKCEThI, pblYyar, HO,Z[BI/I)KHBII\/'I n

HGHO,HBPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IJIIOCKOCTB, IMPOCTHIC MCXAaHU3MBI B 6I)ITy,

131 COOOIIAIOIIUECS COCYABI, YCTPOMCTBO BOJOMPOBOJA, TUAPABINYESCKUH TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
MCIIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHbIE TOJOXEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpPUM  CTPOCHHMS

2.1 BemecTBa. Mojenu TBEPAOT0, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

57 JIBrkenne dactul BemecTBa. CBsS3b CKOPOCTH JABWKEHUS YACTHI[ C

' Temneparypoil. BpoyHoBckoe nBuxkenue, TupQysus

23 CMaunBaHue U KalWIUISPHBIE SIBICHUS

24 TennoBoe paclIMpEeHNE U CKaTUE

2.5 TennoBoe paBHOBecHE

26 Buyrtpennsst sneprusi. Pabora m Temonepenada Kak CHocoObl W3MEHEHHUS

' BHYTPEHHEH SHEPTrUn

2.7 Buae! Tenonepenaun: TeNI0MPOBOAHOCTh, KOHBEKIIMS, U3TyUYEHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TEmIOTH. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MpOLECCaX. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenue n konaeHcauus. M3MeHeHHE BHYTPEHHEW SHEPrUHM B IIPOLIECCE
510 WCIapeHuss W KOHJeHcauuu. KumeHwe KUAKOCTH. YenbHas TemioTa

napoo6OpazoBauus: L = O/m




2.11

BnaxnocTe BO3ayXxa

2.12

IInaBnenue wu Kpucraumsauus. l3MeHeHHWE BHYTpEHHEH DJSHEPruUU IIpU

IUIABJICHUU U KpUCTAJIJIM3allN. Y,I[GJ'II)Haﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJelbHAas TEIUIOTAa CrOpaHus

ToruuBa: g = Q/m

2.14

[Tpuniuns! paboTs! TeroBbix apuraresnei. KIT/[ teruioBoro apurarens

2.15

IIpaxmuueckue pabomol

N3MepeHune yienbHON TEMIOEMKOCTH METAJUIMYECKOTO [IUIMHAPA; KOJIUYECTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM Temmeparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HArpeThiM LWIMHAPOM, ITOCIIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBbHOM BJIAQKHOCTU BO3/yXa; YJEIbHOM TEIIOTHI
IaaBiaeHus Jpaa. McciaenoBaHwe M3MEHEHMS TeMIlepaTypbl BOJABI IIPU
Pa3IUYHBIX YCIOBUSX; SBJICHHS TEIIOOOMEHA MPU CMEIIWBAHUU XOJOIHOW U

ropstueii BOBI; MpoIiecca NCnapeHust

2.16

Qusuueckue sa61eHUs 68 NpupoOe. TOBEPXHOCTHOE HATSKEHUE M KaIMILISIPHbIE
SBJICHUSI B IPUPOJIE, KPUCTAILIBI B NpUpoAe, nznydenue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWUISPbl, OPUMEPBl  UCIOJIB30BAHUSA
KPUCTAJIJIOB, )KUIKOCTHBIN TEPMOMETD, NaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOWHA, JBUTATEIh

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2

BzaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHECHHUS DIIEKTPUUYECKOTO 3apsiia

3.4

DnekTpuyeckoe mosie. Hanpspk€HHOCTh 3yieKTpuyeckoro modsd. [IpuHumn

CYTIEPIIO3UIINH SICKTPUUYECKUX MMOJIEH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsiaoB. JlEMCTBHE DIEKTPUUECKOTO IOJA Ha

anekTpuyeckue 3apsiabl. [[pOBOJHUKN U AUAIEKTPUKHI




[TocTostHHBIN AnekTprUecKui TOK. JlelcTBUS 3eKTpruiYeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COPOTUBIIEHHUE:
3.7 R =pl/S
18 3akon OMa jutst yuacTka siektpudeckon nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE coeqMHEHNE TPOBOJHUKOB PABHOT'O CONPOTHUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelanHble COEeTMHEHUS] TPOBOIHUKOB
PaGora u momHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE TOJIE€ MPSAMOro MPOBOAHUKA € TOKOM. JImHHUM
MarHUTHON MHAYKIUU
313 MaruuTtHoe IIOJ€ MOCTOSHHOIO MarHura. Bj3amMoIelcTBUe ITOCTOSHHBIX
MarduToB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papazes. SABiaeHue 351eKTpoMarHuTHOM nHAyKiuu. [Ipasuio Jlenma
Ipaxmuueckue pabomol
N3MepeHne  3JIEKTPUYECKOTO  CONMPOTHUBICHHS  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPHUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOOICTO B IIPOBOAHHKE

(pe3ucTopsl, IaMIIOuKa), OT HAMPSHKEHUS HA KOHIaX MPOBOHUKA; 3aBUCUMOCTH




COMMPOTUBJICHHUSA OT JJIMHBI IPOBOAHUKA, IJIOMAAN €TO IMMONCPECUYHOTO CCUCHUA U
YACJIBHOI'0 COIMPOTUBJICHUA.

HpOBepKa mpaBujia JJIsd SJICKTPUUCCKOTO HAITPAKCHUS IPU TTOCICAOBATCIIbBHOM
COCAMHCHNHN IPOBOAHHMKOB, IIpaBHJIa OJIA CHJIbI JJICKTPHYECKOI'O TOKa IIpH

[apajuIeIbHOM COEAMHEHNH ITPOBOAHMUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6NeHUsA 6 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipei( MOTFOCOB,
POJIb MATHUTHOTO TOJISI JI71s ’KU3HU Ha 3eMile, MOJSIPHOE CUSHHE
Texnuueckue ycmpoucmea. 3IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKONM OSHEPTruu, dSJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AJIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTENH, AIIEKTPOMArHUT, 3JEKTPOABUIATENb IOCTOSHHOIO TOKA,
re€HEPATOpP MOCTOSIHHOIO TOKA

3.19 DOnekTpoMarauTHbIe BOJHBIL. [lIkana 3eKTpoMarHuTHRIX BOJTH

3.20 JlyueBas monensb cBeta. [IpsamonnHeliHOe paclipoCTpaHEHHUE CBETA

3.21 3akoH oTpaxkeHus ceerta. [Imockoe 3epkano

3.22 [Ipenominenue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Jucnepcus ceera

-~ JIunza. Xox nydeit B muH3e. @OKyCHOE paccTosiHUE JIMH3bL. OnThueckas cuia

. nuH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuueckue mprudopbI
IIpaxmuueckue pabomol
W3mepenune onTUYecKoi CHIIbI coOuparomeil JUH3bl; (POKYCHOTO PacCTOSHUS
coOuparomeid JUH3bI (IO CBOWCTBY paBEHCTBAa pa3MEpoOB MpeaMeTra U
M300paKeHUsI, KOTJa MPeMET PacloIOKeH B TBOWHOM (oKyce), moKa3aTens

3.26 MPETOMJICHHUSI CTEKJIA.
HccnenoBanme CBOMCTBA HM300paKEHUsS, TMOIYYCHHOTO C  ITOMOIIBIO
coOuparomeld JTUH3bI; U3MEHEHUS! (DOKYCHOTO PACCTOSHHUSA JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPeJIOMJICHUSI CBETOBOIO Jiy4ya OT yIJIa MaJCHUS Ha
TPAHMIIE «BO3AYX — CTEKIIO»

327 Qusuyeckue senenus 6 npupooe: 3atmenuss Connua u JlyHbl, LBeTa Ted,

' OINITHYECKHUE SIBIEHUS B aTMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticméa: OYKH, TEPUCKOIN, (OTOAINMNApaT, ONTUYECKUE

CBETOBO/IbI




KBAHTOBBGIE ABJIEHUA

PagnoaktuBHOCTB. Anbda-, 6eta-, raMma-u3iyueHus. Peakiuu anbga-u 6era-

4.1
pacnana

42 Oneitel Pesepdopna mo paccesnuio anbda-gactuil. [lmanerapHas Mojenb

' aTroma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiyu. 3aKOHbI COXpPaHEHUS 3apsS0BOTO U MAaCCOBOTO YHCE
Qusuyeckue sA6NeHUss 8 nNpupode. €CTECTBEHHBINM paauoaKTHUBHBIA (oH,

4.6 KOCMHUYECKHE IIy4d, PAJUOAKTUBHOE W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
NeicTBUE paJIMOAaKTUBHBIX U3ITyYeHUN Ha OPraHu3M YelloBeKa

47 Texuuueckue ycmpoticmaa: CIeKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

BunbcoHa, snepHas sHEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






