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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 paboudel mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Puznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alUi0 H3yueHUs
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpEeIMETHBIM pE3yJIbTaTaM O0yUEHHUs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJAEpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

dusuka sBISETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
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.

OnHa W3 IIaBHBIX 337ad (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 €CTECTBEHHOHAYYHYO
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 OCHOBHOIO 0OILIEro o0pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX opranum3anuax Poccuiickoit ®@exepanuu, peamru3yOLUINX
OCHOBHBIE  00I11€00pa30BaTelbHbIE IIPOIPAMMBI, YTBEP)KIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoid @enepanuu (IpoToKoJ 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 METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(GopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

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

JlocTrKeHHe 3THUX IIeJIed MPOorpaMMbl MO0 (U3MKE Ha 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 TOJTyYEHHBIX 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 HCCIEAOBAHUS 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 npodecCHOHANbHON AeATeNbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

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

o0pazoBaHus OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 4aca B HeIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

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



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX 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. fBineHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHOHAyUHBI METOJ TMO3HAaHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH 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 pacCcTOAHUN.
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, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle 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 nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKnx) Tesl. B3anuMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX M MX aTOMHOMOJICKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmionenue  siBneHud,  OOBACHAIOIIMXCS  MPUTSDKEHUEM WK
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. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelecTna.
Cuna Kak xapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBI JUHAMOMETpA. SIBICHUE TIATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTUX IutaHerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO 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. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIKOCTH,
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 3aBUCUMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

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

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS J1aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. ITHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOWHBI. [ 'mMapocraTnyeckuii
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

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

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEPATYpPBhI.

[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 W3MEHEHHsS BHYTPEHHEH DHEPTHUU:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaadn: TeIonpoBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

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

BnaxnocTts 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 KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHenne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. 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 WJIUA caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 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 XOJIOJHOW U
ropsAY€H BOJBI.

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

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca 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 (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEXTY TEIaMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenue aroma. IIpOBOJHMKM W JUPJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

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

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ConpoTHuBIECHUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH OMma
JU1s yyacTtka enu. [locnenoBarenbHoOe U MapajlyIebHOE COEIMHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DNEeKTPUYECKUE MU U MOTPEOUTENH dIIEKTPpUIECKOr dHepruu B ObITY. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mone 3eMJIM M €ro 3Ha4YeHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MaruuTHOeE 1oJi€ ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO TOJIs1 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.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3a1us TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 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.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. U3mepeHne cuibl TOKa aMIepMeTpOM.
. U3MmepeHne 351eKTpUIECKOro HAPSKEHUs BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre NMOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUs MOJOCOB MAarHuTa.
. MozennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

W X N U A WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarHutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM MHAYKIIUH.

OneiTel @apases.

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 SJIEKTPUYECKOTO TMOJS Ha MPOBOJHHUKU 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 AJiS CHJIBI TOKa MPU MapauIeILHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKa, MAYLIEr0 4epe3 JIAMIOYKY, OT
HaIIpsDKEHMS HA HEU.

Onpenenenue KII/[ HarpeBarers.

HccnenoBanrie MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yuenne MarHuTHOTO TIOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHCHUH
Y pa3AeIICHUN.

HccnenoBanue nedCcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJEHCTBUSA
KaTyUIKUA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK 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 mpsiMOsMHEHHOe 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 3aKPEIIEHHON OChIO BpaleHust. MOMEHT cuiibl. LIeHTp TskecTH.

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 B KEHUS.
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 OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

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.

[IpeoOpa3oBanus 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 Ijisi pasroHa U JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IIAPUKA WITH TEIEKKH.

OmnpeneneHre cpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

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 OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHNUS CKOIBXKEHUS.

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. MaTeMaTHu4eCKui U NPY>KMHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, 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 IEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
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. IlpoBepka He3aBUCMMOCTH TepUOAa KojieOaHUi rpy3a, MOJABEHICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
IPY>KUHHOTO MAasiTHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  ODJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA 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
pacrnipoctpaneHnue ceera. 3atMenusi Connia u Jlynasl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPaKEHMSI 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 mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u noromenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, OeTa- u ramma-uznydenus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmopens atomHoro suapa. W3ortonsl. 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. JleMCTBHS pPAaUOAKTUBHBIX M3IIYYCHUW HA 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 n3nydeHus: pUPOJHBIX MUHEPATIOB U POTYyKTOB.

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.

[ToBTOpUTENBEHO-0000IANOIINK MOAYJIb MTPEAHA3HAYEH JJI CUCTEMATH3ALUU
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe ISl MOATOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHy 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 TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOHOB HMCCIEIOBAHUS
SABJICHUW TIPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, MPUMEHSA NOJIyYeHHbIE 3HAaHWs, peEIlaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3ielia peajin3yeTcs 3a
CYET TOTO, YTO 00YyYArOUIUECS BBIMOJIHAIOT 33JaHusl, B KOTOPBIX UM IMPEIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue BICHUS B OKPY>KaIOIIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIENOBaHMS (DU3HUUECKUX 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
DHEPIUM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMS 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
IIOCTPOEHUS, 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 JIOOO03HATEIBHOCTH, MHTEpEca K MCCIEA0BATENbCKON
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
TpPaAHCIIOPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM U TEIJIOBHIM OOOPYIOBAHHUEM 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,
0o0pa3oBaTeNbHOM  OpraHu3allli, TroOpojia, Kpas) TEXHOJOTHYECKOH 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 MPUMEHECHHE (DU3WYECKUX 3HAHWKA [JIST PEIICHUs 3aaad B
o0JlacTh OKpy>Kaloliel cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHE TJIOOATHHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTed X

peLIeHMS;

e 8) aganTanMu K M3MEHAIOUIUMCH YCJIOBHUSM COLHUAJIBHON M NPHPOAHOM
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 (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIHPOBATDH
UJIeH, IOHITHS, TUTIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

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

e - IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNHU HOBBIX (PU3NUECKUX 3HAHUI;

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.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3synbraTe 0cBOCHUS MPOrpaMMBbl 10 (GPU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss OyayT CQOpPMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCATIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHHUBEPCAIbHBIC  Yy4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC Y4eOHbIC JCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JJornyeckue aelicTBUA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTAHABJIWBATh CYIECTBEHHBIN MPHU3HAK KJIacCU(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, JJIaTh BHIBOBI C UCIIOJIB30BAHUEM JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEIIMUNH;

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

Bba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TIJIAHY OIIBIT, HECIIOKHBIN
(bU3NYECKUl HIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHuEe (PU3UUECKOTO
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 TAK)KE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6oTa ¢ unpopmaunmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MIPH MOMCKE U
orbope MH(OpMAIUK WU JAaHHBIX 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
CXEeMaMH, 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 HJICH, 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 TPEACTABISATh PE3YIbTaThl BHITOJHEHHOTO (PU3UUYECKOTO OIBITA
(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, OOCYXIaTh 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 CBOETrO BKJaJa B OOUIMM 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 HCCIEOBaHUS 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  JOCTIDKEHUS  (HENOCTIIKEHHUS) pPe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, M3MEHUBIIUXCS CHUTYyalllil, 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 MPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
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, TMPSAMOJIMHEHMHOE), TPAaCKTOPHs, PaBHOJEHUCTBYIOIIAS
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 3aKPEIUVIEHHOU OCBHIO
BpalleHUs, lepeada JaBJIeHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U ra3aMH,
atMoc(epHOe J[aBieHHE, IUJIaBaHWE TeJ, MPEBpAIICHUS MEXaHUYECKOU
DHEPIUHr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UMYECKUX  SBJICHUA 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(EpHOrO J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJe 4YeJIoBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBJICHHM;
OMHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SBICHUS, UCIIONb3YS
bu3nYecKkue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, IyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC Tela,
cuJia TpeHUsl, AaBieHUe (TBEPAOIO Tela, ) KUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MeXaHudeckass padoTa, MOILIHOCTb, IJIEUYO CUJIbI, MOMEHT CHIIBI,
KOA(P(GUIUEHT TOJE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHAS dSHEPrus), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHULIBI
bU3NYeCKUX BEIMYMH, HAXOAWTHh (HOPMYJIIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYWHAMH, CTPOUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (0y10ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM



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 IPaKTUKOOPHUEHTHPOBAHHOIO 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 BBIMOJIHEHUEM IUIaHA JACHCTBHUMA 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 pe3ybTaThl HA 0a30BOM 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, aOCOJIIOTHO 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 JBUYKEHHE (3aTyXarouiue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE



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

pacmo3HaBaTh TPOSBJICHWE W3YYEHHBIX (U3MUECKUX SBICHUUW 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 HM3TyYeHUH, €CTECTBEHHBIM
PaAOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3IyUEHUE
NPUPOIAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyUYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBONCTBa (MPHU3HAKH) (PU3MUYECKUX
SIBIICHU;

ONKCHIBaTh U3yUCHHbIC CBOMCTBA TeN U (U3UYECKHUE SIBJICHUS, UCIIONb3YS
dbu3ndecKkue BEIUYUHBI (CpPEeIHSIsI 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 MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
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 MPEJIOMIICHUS CpeJbl), 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;
XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs DHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI CYNEPIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEIHbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOT'O UHCEN
NP SIIEPHBIX pEeakUuusx, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMAaTUIECKOE BHIPAKEHNUE;



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 (OMUPAIOIINECS 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 3HaYCHUS (PU3NUECKON BEJTMYMHBI,
pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IPOBEPSIEMOE MPEANOJOKEHUEe, OILICHUBATh MPABWIBHOCTh MOpsJIKa
NPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WU
bu3nuecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUsl SHEPIuM, 3aBUCHMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI 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€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIy4YEHUSs):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30bITOUHOro Habopa
000pyI0BaHus, ONKCHIBAThH XO/1 ONbITA U €r0 Pe3yJIbTaThl, (POPMYINPOBATH
BBIBO/IHI,

MPOBOJUTH MPU HEOOXOJAMMOCTU CEPUI0 MPSMBIX U3MEPEHUM, Ompenessis
cCpelHee 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 MpejoMJICHUS OT yria
NajieHus1): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHON  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 TaACHUs, >KECTKOCTb MPYKUHBI, KOIPPULIHUEHT 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
U3MEpPEHHUs, CIeaysl MPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCIATH 3HAYEHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJIaHHOMN
MIOrPETHOCTHA U3MEPEHUN;

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

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PUIUUECKUX MOJIEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JTAHETapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIETb
aTOMHOTO f]1pa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB 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  HEOOXOoAUMbIe (Pu3MUECcKue
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
peuIeHur  Yy4eOHO-NPaKTUYECKUX 3aJay, ONTHUYECKUE CXEMbl A
MOCTPOCHUS N300paXKEHMH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
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 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJACHUS B OKPYKAIOILEH CPEIE;

OCYHIECTBIIATh MOWCK HUHPoOpManuu (U3MUECKOTO COJEp)KaHUS B
HNuTtepHeTe, caMoCTOSATENBHO (POPMYIIUPYST MOUCKOBBIM 3apoc, HAXOIUTh
yTH ONpPEACIICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MH(POpPMALUU 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 OJHOU 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, IIPU 3TOM TPAaMOTHO  MCIIOJIb30BATh  HM3yYECHHBIN
NOHATUUHBIN anmapar M3ydyaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIJICHWE TIpe3eHTalued ¢ y4EToM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouaunyecTBo 4acos 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 1 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 3 14.5



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

9 KUIIACC

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

46

Pemrenue 3amau o reme "
AtMocdhepHoe naBienne"

47

JlelicTBue ®UIKOCTH U ra3a Ha
MIOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopartopHnas pabota
«OrnpeneneHre BHITAIKABAIONIECH
CHUJIbI, ICVCTBYIOIIEH HA TETIO,
MOTPYKEHHOE B JKUJIKOCTbH)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHnast paboTta 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca
Teja B BOAE OT 00bEMa
MOrPYKEHHOM B KUJIKOCTh YaCTH
Tena»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBaHue apeoMeTpa win
KOHCTPYUPOBAHHUE JIOAKU U
ONpecIICHUE €€
rpy30M0abEMHOCTH"

52

Pemrenue 3agad mo reMam:
«IInaBanue cynos.
Bo3znyxomnaBanuey, «JlaBnenue
TBEPJbIX TEN, )KUJIKOCTEU U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KontponbHas padoTa mo teme
«/laBnenue TBepABIX TEN,
JKUJKOCTEH U Ta30B»



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

Bbu6nuoreka [JOK

>4 Mexanrieckas padota https://m.edsoo.ru/ff0a382

bu6mmoreka [IOK

33 MougocTs. EMHHIE MONHOCTH https://m.edsoo.ru/ff0a3{f82
Ypoxk-uccienoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MPHU 1
noanéMe 1o jectauie"

57 IIpocteie MexaHu3Mbl. Pryar.

PaBHOBecue cui Ha peiuare
Prruaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 0.5 bubmmoreka [IOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478¢
PaBHOBECHSI pbIUaray

59 Pemenue 3agau o teme «YcioBus bubmuorexa [JOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent monesnoro aecTeus
MexaHu3ma. Jlaboparopnas padota

60 . 0.5
«3mepenue KII/ HakinoHHOM
MIJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, Bbu6nuoreka [JOK
mortHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanudeckas SHEpIHUsl.

62 Kunetnueckas 1 nmoTeHIHaIbHAas buGnnorexa LIOK

https://m.edsoo.ru/ff0a4252
SHEPTHUst

63 3aKOH COXpaHEHHUs MEXaHUYECKOU bubanorexa HOK
SHEpPruu https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 10 TEME |

"DKCepuMEHTAIbHOE ONPEICTICHUE



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

N3MEHEHHS KHHETHUECKOM U
MOTEHIMATbHON SHEPTUU TIPU
CKaThIBAaHWH TeJla 110 HaKJIOHHOM
mIockocTu"

KonrponsHast pabora o Teme

65 1
«PaboTa 1 MOIIHOCTH. DHEPTHD)
PeseprubIit ypok. Pabora ¢
66 TEeKCTaMH 110 TeMe "MexaHHn4ecKoe 1 bubmnorexa LIOK
| https://m.edsoo.ru/ff0adee6
IBIOKEHUE
PeseprubIit ypok. Pabora ¢
67 TeKkcTaMH 110 Teme "JlaBienue 1 bubmorexa [TOK
.. o " https://m.edsoo.ru/ff0a4fte
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B
PeseprubIit ypok. Pabora ¢
68 TekcTaMH 1o TeMe "PaboTa. 1
MouHocTth. DHeprus"”
OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

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

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.

Bbu6nuoreka [JOK
54 3apsKEHHbBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosSHHBII
3IEKTPUYECKHI TOK"
KontponbHas pabora o Teme
"DNeKTpUUeCcKue 3apsbl.
Bbu6nmuoreka [JOK
55 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [locTosTHHBII
AIEKTPUYECKHI TOK"
56 ITocTosTHHBIE MArHUTBI, KX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue 1 bubanorexa HOK
OJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTtHOe 1mojie. MarauTHoe 1oJje
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaUeHHueE JUIST KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OnbIT OpcTeaa. MarauTHoe nose
Bbu6nuoreka [JOK
59 AJIEKTPUYECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
60 texauke. Jlaboparopnas pabota 0.5 bubmmoreka [JOK
"U3y4yeHue nerlcTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIs1 HAa MPOBOJHUK C TOKOM"
DIEKTPOABUTATEIb MIOCTOSTHHOTO
ToKa. Mlcnoap3oBaHue
o bubmuorexa [JOK
61 3JIEKTPOIBUTATENEH B TEXHUUECKUX

YCTpPOMCTBAaX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3yUeHHE
paboThI AyeKTpoaBUTATES "

62

Oneitel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

63

OnektporeHeparop. CrocoObl
MOJTyYEHUS AIEKTPUIECKOH
SHEPruu. DIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEepruu

64

[ToaroToBKa K KOHTPOJILHOM paboTe

1o TeMe "DIeKTpUYECKue u
MAarHuTHBIE IBJIeHUS"

65

KoHnTtponbHas pabota mo Teme
"DNeKTpuUecKue U MarHUTHbIE
sABICHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepHblit ypok. Pabota c
TekcTaMu 110 TeMe "TeIioBrie
saBjeHus"

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

67

PesepHblit ypok. Pabota c
TekcTaMu 110 TeMe "[1oCTOSHHBIH
INEKTPUUYECKUIN TOK"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubriit ypok. Pa6oTa ¢
TEKCTaMH 110 TeMe "MarauTHbie
ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
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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
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https://m.edsoo.ru/ff0af738
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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
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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
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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/fOb3F2c
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
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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
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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
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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



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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[ToBropenue, 06o0menue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTropenue, 06o0menue. Padora ¢
texcramu 1o teMe "Konebanus u
BOJIHEI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenwue, 0600meHNe. PaboTa ¢
TekcTamu 110 TeMe "CBETOBEIE
SABJIEHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenwue, 0600meHue. Pabora ¢
TekcTamu 1o TeMe "KBanroBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




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

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






