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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUA
COCTaBJicHa Ha OCHOBE TOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AEATENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4dHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMma mo Qusuke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY IIPEeIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIINUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB H
SABJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (pu3HUecKou
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TWIaBHBIX 3a7ad (pU3UYECKOro oOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe Y 00y4aronnuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEnIojiaraeT OBJIAJEHUE
CIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHSI BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranumszanusx Poccuiickoii ®exepanuu, peanru3yOIINX
OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOIO MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJbHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHHs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MoO/JIeIeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI U AKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
HCTIOJIb30BAHNEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO COoNepKaHUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIeHWBaHKE WH(POpMALUY;

3HaKOMCTBO cO cepaMu npodhecCHOHANbHOMN AeATEeIbHOCTH, CBA3aHHBIMU
C (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 4aca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HezAenmo), B 9 kiacce — 102 yaca (3 yaca B Henelto).

[Ipennaraemslii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKkTep, YUUTeNb JIeJaeT BEIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYATBHBIX OCOOCHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeyiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXXAHME OBYUEHUA

7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUupa.

®usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NUECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3anueckux BelWyuH. DuUznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢wu3uka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmogaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUMA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHWE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS KAl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX TE.
5. M3mepenue Ttemmeparypbl IMPU MNOMOIIM KHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelIeCTBA.

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

JBr>kenue dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHnue 6pOyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBusKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3amMoaencTBHE Tell KAk NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTEepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTro JIBHXKEHMS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPIUH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJbXKEHHUS Opycka WIIM IapuKa o
HAaKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AeopMmaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. ONbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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



JlaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0BEMma, TemmepaTyphl. llepemaua naBneHus
TBEPBIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHIKOCTH OT TIIyOWHBL. [ 'mapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbit Toppuuermnu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
TE€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOILIEHUS MNIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIEH Ha TEJI0 B JKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHE JIOOKH W
OIIpeIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [lpuMeHeHue mpaBuiia paBHOBECHUsS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W IOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BHIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS IMPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaurBaHU€ U KaOWUISIPHBIE ABJIEHUS. TenaoBoe pacliupeHue U CkaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIIoNepeauu:
TETJIONPOBOJAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIoBOro Oamadca. IlmaBieHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA ILUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOro
JTaBJICHUS.

BrnaxnocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix asurarenei KIIJ[ temmoBoro asurarens.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6mronenue nuddyszun.

HaGmronenue siBneHnii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TemnoBoro pacmpeHust Tedl.

N3meHenne naBieHUs Ta3a NMpyU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue nocTossHCTBa TeMIepaTyphbl IPH TUIABJICHUN.
Mopenn TerioBBIX ABUTATENICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePATYPhI.

HaGmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. daekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsiioB. B3aumonelicTBue
3apsokeHHbIX Teld. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexrtpuyeckoro mons. I[IpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
o ydactka uenu. llocnemoBarenbHOe UM mapajuieIbHOE — COEOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeNH U MOTPEeOUTeNn dIEKTprUUecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€IICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME SIEKTPOJBUIATENIE B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apajnes. SABieHne 3MeKTpoOMarHuTHON nHaAykuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  TMONy4EeHHUST ~ DICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUHMKN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 3JeKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3IEJICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTaATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JRJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN IIENMH TOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUJIbI TOKA.

H3mepenue u peryianpoBaHue HAMPsKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHre MarHUTHOIO TMOJs TMOCTOSIHHBIX MAarHUTOB TMPU  HUX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIKME 3aBHCHUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA M HanpaBJEHUs TOKa B
KATyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJL 35eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCIIEIOBAHNE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwxkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHelHoe aBuxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Ja TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mNpsMOJIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe MO OKpyx)HocTu. [leprog m vacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUS, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlmxkenue ruta”er Bokpyr Comnpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass pabora W MOIIHOCTh. PaboTa cui TsKeCTH, YHpPYroCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus c:KaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmrogeHne MexaHMYECKOTrO JABM)KEHHUS Tella OTHOCUTENIBFHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOTO M TOrO e Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MexaHW4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JBHKEHUU
OTHOCUTENILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl TeJla U ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aMOICUCTBUHU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM A ICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBYDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIeHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU NPYKHHBI.

Omnpenenenue pabOThI CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM BUKEHHUH.

3aryxaomue — koieOaHus.  BbeiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHBIX U IONEPEYHBIX BOJH (Ha MOJEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MEpUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. OmnpeneneHue 4aCTOTHI U IEpUOA KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIICEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOieOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHui rpysa, MOJBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJeOaHuil
NPY>KUHHOTO MAasATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpOMarHuTHOE 1M0JI€ H JIEKTPOMATHUTHbIE BOJHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHbie  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHhIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOaHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nexa 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpEeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckona. [7a3 kak onTtuyeckas cHUCTeEMa. BIM30pyKOCTh U
JNaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hblorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. Jncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JInH3e.

XoJ Jyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5noro cBera B CIEKTp.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenue (POKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparoen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITBl O BOCHPUATHIO IIBETA MPEAMETOB MpPHU UX HAOIIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Onwitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX s1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBbIC
OpPTaHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOmOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIMU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue pagnoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AI0MINI MOy TIPEIHA3HAUEH AJIsi CUCTEeMaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWSI W OMbITa  JESTEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 1o (u3nuke s 0oO0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpe/METHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TOJIydYEHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAuE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaju3yeTcs
32 CY€T TOro, 4YTO OOYyYaIOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEIHEBHOM JKU3HU;

MCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl MPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMED, TPAKTHUECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (U3MKA HA YPOBHE OCHOBHOTO 00I11Iero 0Opa3oBaHus

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOMN
(bu3nuecKoil HayKu;

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

2) rpa:KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
(1)56637197

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAa4eCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE UEHHOCTH (U3MUYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpHI  3A0pPOBbS MU  3MOLUMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTM NpaBWJI O€30IIaCHOrO0 IOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHEM B
JOMAIIHUX YCIIOBUAX;

- c(popMUPOBAHHOCTb HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE B PEIIECHUU MPAKTUYECKHX 3a1ady (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOopoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOro0 BOCIIUTAHUSA:

e - OpPHMEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pELICHUs 3aj1ad B
o0JacTi OKpY’Kalolled cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBLHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U IMyTeu ux

pelieHus;

e 8) agmanTanuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAIBHON W NMPHUPOTHOI
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHS B TNPUOOPETEHUM HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOy4aroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHBIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue a1eiicTBUA:
e BBIABIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUN );



yCTaHABJIMBATh CYNIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUHA, OCHOBAHHMSI IJIS
0000111eHNs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMBIX (haKTax,
JAaHHBIX U HAOJIOICHUSX, OTHOCAIITNXCSA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTATh BHIBOJABI C MCIOJB30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEINYVH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKkuil 3KCHEPHUMEHT, HEOOJbIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 000OIIEHNS U BBIBOJBI 110 pE3yIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICJOBAHMUS,

IPOTHO3MPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI U 3alPOCHI MPU TOUCKE U
orOope MH(MOpPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusnueckoii 3anauu;

aHAJTN3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAIBbHYIO (QOpMYy MpPEICTaBICHUS
uHbOpMaAllMd W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUSAMU.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B X0J€ OOCYXIeHHs] y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHbIE HA pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeabHOCTU OOIIECHNUS;

COIOCTABJIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHUKOB
nuanora, 0OHapyKUBATh Pa3INUMe M CXOACTBO ITO3UIIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TMPEACTABISTh PE3YAbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYecKon
npo0ieMBl;

NPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpefessiTb poiH, OoOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO WM KOOPAWUHHUPYS CBOU JACHCTBUSA C JAPYTHMMH
YIEeHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsX, TPEOYIOUINX
JUI pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMYHbIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJIbHOE, NMPUHATUE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTABIISATh AITOPUTM PEIIeHUs PU3NUECKON 3a1a4u WU
IUTaHAa MCCIICJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U NPeAJiarath jiaH €€ U3MEHEHUS;
OOBACHATh TMPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3MYEeCKOTO WCCIAEAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIINX TPYJIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATa L[EIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTo YEJIOBEKa B XOJE CIOopa WM JUCKYCCHUHU
Ha HAyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xonIty o0yuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAs
cuna,  gedopmarus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOOUIAIONTUECS COCY/IbI;

paznuyath sBiaeHUS (AudQy3us, TEIIOBOE NBIKCHHE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, MpeBpalleHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3NYecKHue SIBICHHUS B MPHUPOJE:
IpPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM U HEXKUBOU
NpUpOJie, NEUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO JaBJICHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEUCTBHUSI MEXaHHU3MOB,
KUHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICA  HUCIHOJIb3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIECHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbryara (0yoka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SIBJIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH MPUYMHHO-CIIECACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiat pacy€THbIE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI H
(opMyibl, CBs3bIBArOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4M 3aIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MpPU IOMOIIH
($u3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOoBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIUYHUHBI OT
IpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCUMOCTH IyTH
PaBHOMEPHO JBWXXYILEroCs Tela OT BPEMEHU [IBHXKCHMS Teia, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTU TeJa U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBINOJIHATh WM3MEPEHUS, CJenys IMPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONW 3aBHUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC



NPEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIBKCHHS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJIA, JIEHCTByIOUIas  Ha
NOTPYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd MPENJOKEHHOW WHCTPYKLUUU: TMpH
BBITIOJIHEHUN HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
pbIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHusd (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOAA, THUIPABIMYECKUN  Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MPUMEPaXx)
NPAaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpalleHuyd ¢ IprudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONW HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro - coaepiKaHus, CIpPaBOYHbIE MaTepUalbl,
pecypebl cetu MHTEpHET, BiageTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpPATKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMAIK (PU3NUYECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHS O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU 3TOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUI pacHpenessTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/Jayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMIECCKUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOEe o€, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAUYMBAHUE, KANWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJEeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTI0NpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
IEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, MEHCTBUS AIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JCHUCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloleM MHpe, B TOM 4YHCiIe (PU3NYeCKHue SIBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SIBJICHUS B MPUPOJIE,
KpUCTaJUIbl B Tpupojae, u3inydeHue CoiHla, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJleJbHAs TEIIOEMKOCTh BEIECTBA, YJAENbHAas TeruioTa
IUIaBJICHUS, yJeNbHAsg TeIoTa NapooOpa3oBaHUs, ylelbHas TerioTa
CrOpaHus TOIUIMBA, KOA3(PQPHUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOMN



MAaIlMHbBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUYCCKUU 3apsl,
cuja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHBJICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBIECHHWE  BellecTBa, paboTa W MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWUA TMPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bU3MYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIMEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1eNu, 3aKOH
Jbxoyns—JleHla, 3aKkOH COXpaHEHWs OSHEPrUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOe
BEIPQKEHHE,

OOBACHITh (M3UYECKUE TPOIIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHIONB3YS 3aKOHBI U
dbopMyIbl, CBsi3bIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBUE, BBISBISTH HEIOCTATOK
JaHHBIX N7 pelmieHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, TPOBOAUTh PACUETHl W CPABHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(U3MYECKUX METO/OB, WCIIOJIB3Yysl ONMUCAHHWE HCCICIOBAHUS, BBIICIATH
MIPOBEPSEMOE TPEANOJIOKEHNUEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, J€JIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WITU
$u3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYCHHH OT I1IBETa H3Iydaromied (MOorIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MArHHWTOB, JEWUCTBUS
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYITUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
PE3YNBTAThl U3BMEPEHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUUYHUHBI OT
IpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOIIAAXA IONEPEYHOIO
CEYEHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIIEJOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIe€JaTh BBIBOJIBI IO PE3YyJIbTATaAM UCCIEIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHON MHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), HMEKTPHUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LENEN C MOCAEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIONIB30BaHUsT (U3NYECKUX 3HAHHWA B ITOBCEIHEBHOU
KU3HU JJ11 oOecrieyeHus: 0€30MacCHOCTH MPH OOpaIlleHuH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH cpeie;

OCYIIECTBIISITh TMOMCK HHpopManuu (U3NYECKOTO COJEp>KaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAUIo, KOTOpas
SBIISIETCS IPOTUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BHINIOJHEHUN YUEOHBIX 3a/laHU HAy4HO-IOMYJISAPHYIO
auTepaTypy  (puU3MYEecKOoro - CcoAepXaHHs, CIpPaBOYHbIE MaTEepHAabI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONCpXaHHUsSA, B TOM 4YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
NPOEKTHOM WJIM KCCIEeN0BATENbCKON AESATEIbHOCTH, MPU 3TOM TPAMOTHO
UCMOJIb30BaTh M3YYCHHBI TMOHATHHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (DU3HMUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNINE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337]a4yaMH, CJIEIUTh 33 BBIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
JesITeIbHOCTH TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
IPOSIBJISISI TOTOBHOCTH pPa3peniaTb KOH(IMKTHL.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHUS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [IBHKEHUE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTHU, B3aUMOJCHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIpbHOE ABMKEHHUE (3aTyXaronue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHHMsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpy»KaromieMm Mupe (B TOM uuciae (U3MUECKUE SBICHUS B MPUPOJIE:
IIPWINBHI M OTJIWBHI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOIAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl U MTHOBEHHAs CKOPOCTh Tejla IpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEpeMElIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC TeJla, HWMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJICOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBATh (DM3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (DU3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMHU,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, MPUHIUI OTHOCUTeNbHOCTH [anunes,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud  (OmUparoIuecs Ha cucTeMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PEUICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MpPU IOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPENOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNbTaThl HAOIOCHUHN U OTIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIEOaHWH, MPSMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa>KEHUS B
MJIOCKOM 3€pKajieé U CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ  ONBITa M  €ro  Pe3yibTaThl,
(dbopMynupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp crHoco0a U3MEpEeHUs
(M3MepUTEIHHOTO MPUOOpPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (MU3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpHojaa
KOoJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJWHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpejoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYWH B BUJIEC TaONHIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIeA0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOTHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAPQPUIIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHUYecKass pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TNPYKMHHOTO MasiTHUKOB,
onTHYeCKas Ccwia coOuparomed JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3inuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MNPUHIUMBI JACWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHHUA (B TOM YHUCIE:
CHOUIOMETP, NaTUMKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTUYECKHE CBETOBOJBbI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MIOCTPOCHUS N300paXEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPaXx)
IPAKTUYECKOI0 HCIOJb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIlleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHMSI B OKPYIKAIOLIEH Cpee;

OCYIIECTBIISATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3a1Ipoc, HAXOAUTh



NyTH OMpEENICHUs] JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HUCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (pU3MYECKOro coAepXaHMs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcbl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NESATENIbHOCTH, TIpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YYEHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COIMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0coOeHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IlpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINH METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHME U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexa [HOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHe TeJ
bu6mmoreka [IOK
B M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmnorexa [JOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuakocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pazgen 5. PaboTa 1 MOIIIHOCTB. JHeEpPIUst
bubmuorexa [JOK
. 1
>1 Pabora u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmunorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ii/m P Konrpoabnbie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. TensioBble siBJIeHUSA
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 bubmmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne M MAarHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmnorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nmuoreka [JOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne ii/m P Konrpoabnbie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAanCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckune KoJ1e0aHus ¥ BOJHBI
Bbu6nmuoreka [JOK
2.1 Mexaandeckne Kojiaeda 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
2.2 MexaHn4ecKue BO .3 8 1 3
RARHIHCCKUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjioneHue cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znea 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
/i Tema Ypoxka Beero KOHTpOJIbHLIe HpaRaneCKne oﬁpasoBaTenbﬂme
padoThbI padoThbI pecypenI
| ®u3uKa — Hayka o npupoje. SABieHus |
npupoasl. usndeckue sBICHUs
) MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, 1
MarHUTHbIE, CBETOBBIE, 3BYKOBBIC SIBICHUS
3 Dur3nyecKue BEIMYUHBI U UX U3MEPEHHUE 1
Ypok-uccnenoanue "M3mepenue
4 TeMIepaTypbl IPU MOMOITU KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUHKA TeMIiepaTypbl"”
Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
5 U3y4aroT npupoay. EcrecTBeHHOHAYUYHBIN | bubnmoreka [JOK
MeTo mo3HaHus. Onucanue GU3nIECKux https://m.edsoo.ru/ff09f72a
SIBJICHUU C IIOMOILLIO MO
VYpok-uccnenosanue "[IpoBepka runoTessl:
6 JAIBHOCTH MOJETA HIapuKa, MYIEHHOTO 1 |
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BbICOTA ITycKa"
Crpoenue BemectBa. OMNbITHI,
7 JIOKA3bIBAOLIME TUCKPETHOE CTPOCHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBr>KeHWE YacTHUIl BEIeCTBa 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMbITHI 110

9 HAOJII0JIEHUIO TETIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBsI3b MeXAy CBOMCTBaAMU BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSIHUSAX U UX bu6nuoreka [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOJIBI
12 Mexannueckoe aBuxkeHue. PaBHoMepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05¢c6
bubmunoreka LIOK
13 Ciopocts. Eaunume! cropocTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
HNuepuug. 3akod naepruu. B3zanMmonencraue
15 Tel IIZaK MpUYMHA I/ISNf)eHeHI/ISI CKOpPOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKECHUS TEJ
16 IInotHOCTH BemecTBa. PacueT Maccel u bubmunoreka LIOK
o0Bema Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas'1' pabota «Omnpenenenue
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenne 3amau no teme "IInoTHOCTE bubmunorexa LIOK
BemecTBa" https://m.edsoo.ru/ff0al23¢c
19 Cuita Kak XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyrocTtd. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue
20 3aBHCUMOCTH pacTshKeHHA (aedopMariim)

IIPY’KUHBI OT IIPUJIOKEHHON CUIIBD)




21

SIBnenune Tarorenusa. Cuia TSKECTH

CB43b MEXTY CUJION TSYKECTH U MAacCOM Tena.

bu6mmoreka [IOK

22 Bec Tena'; Pemenue 3amgau no teme "Cuna hitps://m.cdsoo.ru/f0al 778
TSKECTH

” Cwita TKecTH Ha APYTHX IJIaHEeTax. bubmmoreka [JOK
DuU3NYECKUE XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bubmunoreka LIOK

24 Hsmepenne cir. JlsamomeTp https://m.edsoo.ru/ff0al8cc

but6mmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrioxxeHue AByX CUJl, HAIPABIECHHBIX 110 bubmmoreka [JOK
OHOI mpsiMoi. PaBHOEHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme
"PaBHonelicTBytOMmAst cui”

73 Tpenue CKONbXKEHUS U TPEHUE TTOKOS. bu6nuoreka [IOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOIBXKEHUS OT bu6nuoreka [IOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3a1au Ha onpeenenme
PaBHOJIEHUCTBYIOIIECH CHITBI
Pemenue 3agau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxenue cuiny, «Cumby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAs CUID)
KoHTposbHas paboTa mo Temam:
32 «MexaHnueckoe ABIKEHHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «['padudeckoe




nu300paxenue cuimy, «CHITbI»

Jasnenue. CiocoObl yMEHBIIIEHUS U bubnuotexa [JOK
33
YBEJIUYEHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBienue ra3za. 3aBUCUMOCTD J1aBJICHUSA rasza bubmuoreka [{OK
OT 00BEMa, TeMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIAMH, bubmunoreka LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
16 JlaBieHne B )KMAKOCTHU U ra3e, BhI3BaHHOE bubnuoteka [JOK
JICVICTBUEM CHUJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBnenue B bubmuoreka [{OK
JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmunoreka LIOK
38 Coobmatompecs cocyat https://m.edsoo.ru/ff0a2970
39 I'mapaBauyeckuii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBoit KUIKOCTHBIN
HacocC
Atmocdepa 3emin. [Ipuannel
A1 CYIIIECTBOBAHMSI BO3IYIIIHON 000IOUKH bubmmoreka [JOK
3emitu. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJI YPOBHEM MOPS
bubmunoreka LIOK
42 Bec Boznmyxa. AtmochepHoe naBieHue hitps://m.cdsoo.ru/ff0a2bsa
13 N3mepenue armocdeproro gaBineHus. OnbIT bu6nuoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO TaBJICHHSI OT bu6nuoreka [IOK
BBICOTHI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmocepHoe naBicHUE bubnuoteka [JOK




Ha Pa3sjIMYHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3agad mo teme " AtmochepHoe

46 "
JIaBJICHUC
47 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE bubmmoreka [JOK
B HUX TeJIO0. ApXUMEIOBA CHIIA https://m.edsoo.ru/ff0a3276
JlaGopaTopHas padora «OnpeaeieHue
48 BHTaJII)KHBI;IomepITI CHUTBI, z[eFII)CTBylomeﬁ Ha buGnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKUKOCThH)
JlaboparopHast paboTa 1o Teme
49 «/ccneqoBanue 3aBUCUMOCTH Beca Teja B bubnuoteka [JOK
BOJIC OT 00bEMa OTPYKEHHOW B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
but6mmoreka [IOK
30 Hnaase ren https://m.edsoo.ru/ff0a3a96
JlaGopartopHas pabota "KoHcTpynpoBaHnue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JIOJKU U
omnpeneneHue e€ rpy3onoabEMHocTu"
Pemenue 3agay nmo remam: «IlimaBanue
52 cynoB. BoznyxonnaBanuey, «/laBinenue bubmmorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U ra30B»
KoHnTtponbHas padota mo teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH 1
53 razoB»/Bcepoccuiickas mpoBepodHas paboTa
P TIPOBEJICHNUHU C MUCITOJIb30BAHUEM
KOMITbIOTEpa
but6mmoreka [IOK
>4 Mexanuteckas padota https://m.edsoo.ru/ff0a3f82
55 Momuocts. EquHune MOIHOCTU but6mmoreka [IOK




https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér MomHoCTH,
pa3BUBaEMOM MPHU MOAbEME MO JIeCTHUIE"

57

IIpoctsie Mexanusmel. Peryar. PaBHOBeCcHe
CHUJI Ha pblyare

58

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas paborta «McciaenoBanue
YCIIOBHIA PABHOBECHS PhIYara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

59

Pemmenue 3agay mo reMme «Y CI0BUS
pPaBHOBECHS pbIyara

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KII/] HakIOHHOH MIIOCKOCTH»

0.5

61

Pemenne 3agau o teme "Pabora,
MortHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas sHeprusi. Kunernueckas u
MOTEHLIUaIbHAs SHEPT U

bubmunorexa LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 110 TEME
"IKCIEePUMEHTAIBHOE ONPEICTICHUE
W3MEHEHMS KMHETHYCCKOM U OTCHIINAIbHOM
SHEPTHH NMPY CKATHIBAHUH TEJIa IO
HAKJIOHHOM INTOCKOCTH"

65

KonTtponsHas padora no Teme «Pabora u
MOIIIHOCTb. DHeprus»/Bcepoccutickas
poBepoyHas paboTa npu MPOBEICHUU Ha
OyMa)KHOM HOCHUTEJIE




66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o ) Bubmuotexa [JOK
TeMme "MexaHnueckoe IBmxeHue" https://m.edsoo.ru/ff0a4eec6
PesepBHsIit ypok. Pabota ¢ TekcTamu mo

67 teMe "JlaBieHue TBEPABIX Tell, KUAKOCTEH 1 1 Bubmmorexa [IOK

" P A https://m.edsoo.ru/ff0a4ffe

ra3oB
PesepubIii ypok. PaboTa ¢ Tekcramu mo

68 1
teme "Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bu6nuorexa LIOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsicHEeHHE CBOMCTB TBEPOTO, JKUIKOTO 1
4 ra3o00pa3HOro COCTOSIHUH BelllecTBa Ha |
OCHOBE I10JIO’KEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TeOpUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 KallWUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CB43b TEMIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YaCTHUIL
9 Buytpennsist sHeprust. CriocoObl U3MEHEHUS | Bbu6muotexa [JOK
BHYTPECHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6nuoreka [IOK
10 Buns! Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-koudepenuus "[IpakTuueckoe

11 HCITOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB buommorexa LIOK
" https://m.edsoo.ru/ff0a65¢c0
Y MaTEepUAaJIOB B LEJSIX YHEProcOepeKeHHs
12 KonuuecTBo TenmoTel. Y nenbHas bubnuoteka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OallaHca. bu6nuoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabota "HcciaenoBanue
14 SBJICHUS TEMJI0O0OMEHA MPU CMEIIMBAaHUN buomrorexa LIOK
. N P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Tropsiueil BOAbI
Pacuer konuvecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUTSL HATPEBAHUS TeJa U BBIICTSIEMOTO UM
IIPU OXJIAXKIEHUU
16 JlaGopatopHas pabota "OnpezneneHue bu6bnuorexa [IOK
yEJIbHOU TEMJI0EMKOCTH BeniecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUINBA. Y IeJbHas TEII0Ta bubmmoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE
18 KPUCTAJUIMYECKUX TEJI. Y A€IbHas TEIIOTA bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bu6nuorexa LIOK
yeIbHON TEIJIOTHI IIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHIEHCAITUS. bu6nuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y penpHas Temiora
)1 napooOpa3oBaHUs ¥ KOHJCHCALIUH. bubmmoreka [JOK

3aBHCUMOCTh TEMIIEPATyPhl KHTICHHUS OT
aTMOC(EepHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

Brnaxnocts Bo3ayxa. Jlaboparopuas pabora
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3ayxa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pernienue 3a1a4 Ha onpe/e/ieHUE BIAKHOCTH
BO3/IyXa

24

[TpuHIIUTIBI paOOTHI TEIJIOBBIX JIBUTATEICH.
[TapoBast TypOuHa. J[BUTaTeb BHYTPEHHETO
CropaHus

25

KIIJI remmoBoro asurarens. TemnoBbie
JIBUTATEIIA U 3allIUTa OKPYXKAIOIIECH Cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALCHHS] SHEPTUN
B TEILJIOBBIX IIpoLieccax

27

[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe
"TerutoBble sBiaeHUs. VI3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbHas padota mo teme "TermmoBbie
saBJeHUs. MI3MeHeHne arperaTHbIX COCTOSTHUM
BerlecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuzauus Ten. JBa poaa
IEKTPUUECKUX 3apsiI0B

30

Ypok-uccienoBanue "IneKkTpu3anus Tel
MHAYKIHMEN U TIPU CONIPUKOCHOBEHUHN"

31

BzaunmopeiicTBue 3apssKeHHBIX TeNl. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

Onexrpuueckoe nojue. HampsokeHHOCTh
aeKTpuyeckoro nois. [IpuHmun
CYTIEPIO3UINH JEKTPUUECKUX MOJIeH

bubmunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn QJICKTPHUYCCKUX 3apA10B.




OneMeHTapHbli 3apa. CTpoeHue aroMa

34 [IpoBOHUKY M TUAIEKTPUKU. 3aKOH bu6nuoreka [JOK
COXpaHEHUs NEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha npUMEHEHNE CBOMCTB bubmmoreka [JOK
AIIEKTPAYECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymecTBoBaHus. MIcTouHUKHI bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
JIEKTPUUYECKOTO TOKA
37 JlecTBUS 2IEKTPUUECKOI0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleficteue
38 IJEKTPUYECKOTO 1011 HA TPOBOAHUKY U 1
JTUDJIEKTPUKH"
DJIEKTPUUYECKUN TOK B METaJlIaX, )KUAKOCTAX bu6nuoreka [JOK
39 U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECcKas LENb U €€ COCTABHbIE YaCTH
A1 Cuna toka. JlabopaTopHas paborta 0.5 bu6nuoreka [JOK
"N3MepeHue U peryJIupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DINIeKTpUYecKoe HanpsikeHue. BonbT™merp.
42 JlaGopaTtopHas pabora "M3mepenne u 0.5 bubmorexa OK
| https://m.edsoo.ru/ff0a9e14
PETyIHPOBAHKE HAMIPSHKCHHUS
13 CornpoTHBieHNE NPOBOJHUKA. Y IEITBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €ro JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MOINEPEYHOT0 CEUCHHS U MaTtepruaia”
45 3aBUCUMOCTD CHJIbI TOKA OT HANPSKEHHUSL. bubmmoreka [JOK




3akoH OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHas padota "HcciaenoBanue
3aBUCHUMOCTH CHJIBI TOKA, HAYIIIETO Yepe3

bu6mmoreka [IOK

46 PE3UCTOP, OT COPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHHUKOB
JlaGopaTtopHnas pabota "I[IpoBepka npaBuia
43 CJI0’KEHUSI HAPSKEHUH ITpU bubmmoreka [JOK
MOCIIEIOBATEIIFHOM COCUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka npaBuia
49 TUIst CI:IHBI I;om ipn napanienLiOM ’ bubmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemienue 3agau Ha mpuMeHeHue 3akoHa Oma bu6nuoreka [JOK
JUTA pa3JIMYHOTO COEAUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA. bu6mmoreka [IOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue Bubmuotexa [JOK
paboTHl U MOIITHOCTH AJIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE MU U MOTPEeOUTENN
53 AJIEKTPUUECKOi sHepruu B ObITy. KopoTkoe bubmmorera LHOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena bu6nuorexa LIOK
U UX B3aumoaeucTBus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUUYECKUNA TOK"
55 KoHnTtponbhast pabota 1mo Teme bubnuotexa [JOK




"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
U UX B3auMoaeucTBus. I10CTOSHHBIN
aneKTpudeckuii Tok'"/Becepoccutickas
IpoBepOoYHas paboTa MpH MPOBEIECHUU C
HCIIOJIb30BaHNEM KOMIIBIOTEPA

https://m.edsoo.ru/ff0abea8

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccnenoBanue "M3yueHue nosiei 1 bu6nuoreka [JOK
IMOCTOSIHHBLIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHOE 11oJ1e 3eMIIH 1 bubmuoreka [{OK
€ro 3HaueHHue JUId )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe 1noiie
bubmunoreka LIOK
59 3JIEKTPUYECKOTO ToKa MaruuTHoe rnose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKHA C TOKOM
[IpuMeHeHne 3NeKTPOMarHuTOB B TEXHHUKE.
60 Jlaboparopnas padora "M3yueHue neic 0.5 bubmiorexa HOK
TOPHAs T HUE JIeHCTBUSA .
patop p v | https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM
DNEKTPOIBUTATENh TTOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoABUTATENCH B
61 e ecK CTpOMCTBA a TpaHcmopTe bubmorexa HOK
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
yerp | p p https://m.edsoo.ru/ff0ac86¢
JlaGopatopHas pabora "KoHcTpyupoBaHue u
u3ydeHue paboThl NIeKTpoiBUTaTeNs"
2 OnbiTel Papajnes. 3aKOH JIEKTPOMArHUTHOM
uHaykiuu. [Ipasuno Jlenna
Onekrporeneparop. CriocoObl OTyIeHHS
63 3IEKTPUYECKON SHEPTUH. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroTroBka Kk KOHTPOIBHOU PabOTE MO TEME

"DNIeKTpUUECKUE U MAarHUTHBIE SIBIICHUS"




KonTtponbHas pabora o Teme
"DNeKTpUYECKUEe U MATHUTHBIE

65 asneHus"/Bcepoccuiickas mpoBepoyHas 1 bubmmorexa LIOK
p POBEp https://m.edsoo.ru/ff0acb14
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCUTEJE
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Bbu6muotexa [JOK
66 1
teMe ""TernoBble sBICHUS" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bu6nuorexa LIOK
67 \ y N 1
TeMe "I10CTOAHHBIN 3TIEKTPUIECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PeseprubIii ypok. PaboTa ¢ TekcTamu mo |
TeMe "MarauTHsle ABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 14.5




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
| Mexanunyeckoe aBr>XeHne. MarepuaibHas |
TOYKA
) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmnorexa [JOK
MEXaHNYECKOT'O JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIMHENHOE NBUKECHHE 1 buGnnorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOIUHENHOE IBUKCHUE. 1
Cpenusis 1 MTHOBEHHAs CKOPOCTh
5 [IpsamonnHeiHOE PaBHOYCKOPEHHOE 1 bubanorexa HOK
JBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO IBIKEHHS. ['paduk 1
CKOPOCTH
JlabopaTopnas padora "OmnpeneneHne
7 CKO peHI/ISII) Tenf npu aBHOpCKO €HHOM 1 1 bubmorexa LIOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBHIKEHHUH 110 HAKJIOHHOM IIOCKOCTH
8 CsobOoanoe magenue tea. OneiTel [anuies 1
PaBHOMEpHOE NBMIKEHHE IO OKPYKHOCTH.
9 Ilepuon EqaCTOTa 00 ameHHﬂpJ}g:HeﬁHaﬂ U 1 buGnnorexa LIOK
P p ' https://m.edsoo.ru/ff0ac176
YTJIOBasi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [Tepssiii 3akoH HptoTOHA. BEKTOP CHITBI 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0ae612

2 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
. bubmmoreka [IOK
13 Tpernii 3akoH Hetorona. Cynepno3unust cui hitps://m.c dsogru J——
14 Pemrenue 3a1au Ha mpuMEHEHNE 3aKOHOB bubmmoreka [JOK
HrroTona https://m.edsoo.ru/ff0aebbc
bubanorexa HOK
15 Cuia ynpyrocti. 3akon T'yka https://m.edsocI)_.Iru/faneca2
16 Pemenue 3anay no teme «Cumna ynpyroctu»
17 Jlaboparopnas padota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH TIPYKHUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tpenns https://m.edsocl)l.ru/fanﬂ 38
19 Pemenue 3agau no reme «Cuia TpeHUS» buGnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
Kod(purmenTa TpeHU CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau mo reme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna TpeHus"” https://m.edsoo.ru/ff0afb8e
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuxKeHUE TEI BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHeyHas
cuctema). ["amaktuku"
24 Pemenue 3agau mo reme "Cuna TSHKECTH U bubmnorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMuyeckasi CKOPOCTb. bubnuorexa [JOK




HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33¢c

PaBHOBeCcue MarepranbHOI TOUKH.
AOcomtoTHO TBEpOE Teno. PaBHoBecHe

bu6mmoreka [IOK

26 " o
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn
PaBHOBecue MarepranbHOI TOUKH.
7 AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeJIa C 3aKPEILUIEHHON OCBIO
BpauieHuss. MomeHT cwibl. LIeHTp TsxecTn
)3 Pemienue 3agad mo reme "MOMEHT CHUJIBI. bubmuorexa [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
29 "MexaHn4YeCcKO€e IBUKECHUE buGnnorexa LIOK
N | ) https://m.edsoo.ru/ff0b0408
BsauMoneiicTBue Ten
KonrponsHast pabora o Teme
30 "MexaHH4YeCKOe IBIKEHNE bubmnorera [IOK
N | ' https://m.edsoo.ru/ff0b06ec
B3anmopeictue ten
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 COXpAaHEHUs UMITYJIbCA. Y IPYroe u bubmmorexa [TOK
p Y o pyT https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE
1 Pewrenne 3amaud no reme "3akoH coXpaHeHUs bubmmoreka [JOK
uMIyibca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE ABHKEHHE
B MPUPO/JIE U TEXHUKE"
Bbu6nmuoreka [JOK
34 Mexanunueckasi paboTa 1 MOIITHOCTh
p https://m.edsoo.ru/ff0b0ag4
35 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubanorexa HOK

CHJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8




Jlaboparopnas pabota «OnpeneneHue
pabOThI CUJIBI TPEHUS TIPH PABHOMEPHOM

36 .
JBKEHUHU TeJla TI0 TOPU30HTAIIbHON
MTOBEPXHOCTH»
37 Casi3b dHEprun U padoTsl. [loTeHnanbpHas
SHEprus
Kunernueckas sneprusi. Teopema o bubmuorexa [JOK
38 .
KUHETUYECKON dHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPaHEHHS YHEPTUHU B MEXAHUKE
40 JlaGopatopHnas pabora «/3yueHue 3akoHa bubnuoreka [IOK
COXPaHEHUsI JHEPT U https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konebanus. BeiHyX1eHHBIE bubmmoreka [JOK
koJjieOanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHBIN MasiTHUKA
Ypoxk-uccienoBanue «3aBUCUMOCTb MEPHOJIA
44 KOJIeOaHUH OT KECTKOCTHU MPY>KUHBI U MACCHI bubmorexa [TOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHne SHEPTUU IPU MEXAHHUECKUX
KOJICOaHUX
JlaboparopHnas pabota «OnpeacieHue
46 qaCTopTH Hpne Ifoz[a Kone6aim71 I UHHOTO bubmnorera [IOK
P Py https://m.edsoo.ru/ff0blaec
MasITHHKa»
Jlabopartopnast pabota «I[IpoBepka
47 HGSaBII)/ICI/II\I/EOCTI/IpHe noja IfOHeé)aHI/Iﬁ rpysa bubmorexa LOK
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanndeckue BotHbI. CBOMCTBA bu6mmoreka [IOK




MEXaHHNYCCKHUX BOJIH. HpO[[OJIBHBIe u
IMOINIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI

49 N
B TBEpOM Tene. CelicMuueckue BOIHbBIL"
50 3ByK. PactipocTpaneHne u OTpakeHUE 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
57 I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKHUI pEe30HaHC
53 VYpok-koHpepenus "YapTpa3Byk u bubmmoreka [JOK
nH(]Pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe
" bubmmoreka [JOK
54 3aKoHbI COXpaHeHus1. Mexanndyeckue
| https://m.edsoo.ru/ff0b25{0
KoJIeOaHUs U BOJIHBI
KonTpomnpHas pabota mo Teme "3aKoHbI
55 coxpaHeHus. MexaHndecKue KoJIeOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubanorexa HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "llkama
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionbs3oBanue bubnuoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Ypoxk-uccienopanue "M3yueHne CBOMCTB
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO bubmmorexa [TOK
| https://m.edsoo.ru/ff0b2c6e
MOOUIBHOTO Tene(oHa
60 Pemenue 3agad Ha onpeieIeHUe 4acTOThl U




JJIIWMHBI BHGKTpOMaFHHTHOfI BOJIHBI

DJeKTpOMarHuTHas MpUpo/ia CBETa.

bu6mmoreka [IOK

61 .
CxopocTtb cBeTa. BonHoBbIE cBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Uctounnku cBeta. [IpsmonuneitHoe
62 acrpocTpaneHue csera. 3atMeHna CoHna u buGnnorexa LIOK
pactpoctp ’ https://m.edsoo0.ru/ff0b3658
Jlynb1
3aKoH OTpakeHUs CBeTa. 3epkaina. Pemenue
63 3a7a4 Ha OpUMEHEHME 3aKOHA OTPAKEHUI buGnnorexa LIOK
p P https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBaHue MoIHOTO BHYTPEHHETO bubmorexa HOK
yip https://m.edsoo.ru/ff0b3c5c
OTpaXE€HUs B ONTUYECKUX CBETOBOAAX
Jlaboparopnast pabota "HcciaenoBanue
66 3aBUCHMOCTH yTJIa MPETOMIICHHS CBETOBOTO
Jiy4a OT yIJia maJeHus Ha TpaHule "BO31yX-
crexsio""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3b"
Bbu6nuoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2¢c
69 [TocTpoenue n3o0pakeHU B JIMH3AX bubmorexa [IOK
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabora "OnpenencHue
PATOpHAz P P . bubmnorexa [JOK
70 (hOKYCHOTO PACCTOSIHUS Ml OTITUYECKON CHJIBI

cobOuparomet TUH3b"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenmus "OnTudaeckue THH30BbIC bubmmoreka [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
Bbubnuoreka [JOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue hitps://m.cdsoo.ruw/ f0b4684
7 VYpoxk-koHpepenuus "edexrsl 3penus. Kak
COXPaHUTH 3peHue"
Paznosxenune 6emoro cBera B criekTp. OMbITHI
74 Hprotona. CnoxkeHue CreKTpaibHbIX [IBETOB. bubmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlabopaTtopnast pa6ota "OMBITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPHUSITHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0ICHNH uepe3 BETOBbIE (GUIbTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 cBeTa: qucrepcusi, uHTephepeHIus u
nudpakmus"
77 Omnsitel Pe3epdopaa u muianerapHas Moeb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanne U MOrIONIeHUE CBETa aTOMOM. bubmmoreka [JOK
KBantsl. JInHeivaThie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukym "HabmroieHne CieKTpoB bubanorexa HOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUBI bubmmnorera [IOK
https://m.edsoo.ru/ff0c1672
%) Crtpoenune atomHoro sapa. Hykionnas bubanorexa [HOK
MOJIC]Ib https://m.edsoo.ru/ff0c18ac
83 PapnoaktuBHbIe TpeBpateHus. M3otormsl bu6mmoreka [IOK




https://m.edsoo.ru/ff0clal4

Pertennie 3agau mo reMe: "PagmnoakTUBHBIE

Bbu6nmuoreka [JOK

84 npeBpaiieHus" https://m.edsoo.ru/ff0c1bda

85 [lepuoa nmonypacnana

26 Ypok-koHpepenius "PagnoakTiBHbIC bubmmoreka [JOK
W3JIy4EHHS B PUPOJE, MEAUILIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peakiuu. 3aKOHbI COXPaHEHUS bubmmoreka [IOK
3apsI0BOTO U MacCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus CBI3U aTOMHBIX siep. CBsA3b MaCChI bubanorexa [HOK

88 Y DHEPTHUH https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3agau no reme "Snepueie peakiun'

90 Peakuuu cunTe3a u nenenus saep. bubanorexa HOK
Ucrounnku sueprun ConHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
Ypok-koudepenius "SAnepHas sHEpPreTUKA.

91 JlelicTBUS paiiOaKTUBHBIX U3JIYYEHU Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

9 "DJIeKTPOMarHuTHOE TIOJIE. bubmmoreka [JOK
DJIEKTpOMarHuTHbHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonrponsHas pabora o Teme

93 "DNEeKTPOMAarHUTHOE MOJIE.
DneKkTpoMarHuTHeIe BOJIHbL. KBaHTOBBIE
sIBJICHUS"

94 [ToBTOpenue, 0606menue. JJaboparopusie bubmmoreka [JOK
paboTs 1o Kypcy "B3aumopeiictsue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o6o0meHue. Pemenne bubnuoreka [IOK

PACUYCTHBIX U KAYCCTBCHHLIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2572




"TemnnoBbie MPOLECCHI"

[ToBTOpenue, o6o0menue. Pemenune

96 ACYETHBIX U KQUECTBEHHLIX 3a/1a4 II0 TEME 1 bubnmnorera IOK
p . A https://m.edsoo.ru/ff0c2a22
"KII/I TeryioBbIX ABUTATENCH"

[ToBTOpenue, o6o0menue. Pemenune

97 aCYETHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME 1 bubnmorera [IOK
p a https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTaHoBOK"

08 [ToBTOpenue, 0606menue. JJaboparopusie | 1 bubmmoreka [JOK
pabotsl o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 bubmmnorera [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ | bubanorexa [HOK
Tekcramu 1o TeMe "Koiiebanust 1 BOaHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600meHne. Pabora ¢ | Bbubnmuoreka [JOK
TekcTaMu 110 Teme "CBeTOoBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siiepHast 1
¢uzuka"

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka: 7 kiacc: yueonux/ U.M. [lepoimikun, E.M. I'yrauk, A.W. MBaHOB,
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