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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom deaepaibHON pabouell MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroUIMXCsi M OpraHu3aluio U3y4YeHUs
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (usmke y4uUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyYEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpezesieHue yueOHOro Marepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroUuXCsl.

[IporpaMma mo ¢Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®duszurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
H3y4yaeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa, MPENOCTaBIIAeT HauboJiee SCHbIC
o0pa3ipl MPUMEHEHUSI HayYHOTO METOJia MO3HAHUs, TO €CTh CIoco0a MOoJyuyeHus
JIOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TJaBHBIX 3aJlay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH W
UHTepeca K HayKe y 00yJaronuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPENAINojiaraeT OBJIAJEHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHOPETHPOBATH  JAaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpeznenensl B KoHuemnuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoit ®@exepanuu, peamu3yOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelICHHUEM



Konnernn Munucrepctsa npocsenienust Poccuiickoit @eaepaunu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).
Henan usyyeHus PpU3UKHU:

IpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (pOopMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pPe3y/IbTaTa H3y4eHHUsI OCHOB
CTPOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dbopMUpOBaHHE TPEICTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  TPEACTaBICHHH O  BO3MOXKHBIX  chepax  Oyaymiei
po(heCCHOHANILHOM JIeATEIBbHOCTH, CBA3aHHON ¢ (PU3MUKOM, IMOArOTOBKA K
JaJbHeHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX IIeJIed MPOorpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MATHUTHBIX W KBaHTOBBIX
SIBIICHUSIX;

npUOOpETEHNE YMEHUN OMHCHIBATh U OOBSACHATH (PU3UUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;,

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacd€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJieTieH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUW HAOIOAATH MPUPOJIHBIC SIBICHUS W BBIIOIHITH OIBITHI,
nabopaTtopHble pabOThI M AKCIEPUMEHTAIBHBIC HCCICIOBAaHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OoCcBOCHHE MPUEMOB PaboThl ¢ MHPOpMaImend (HU3NIECKOTO COMEpIKaHMS,
BKJIFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBAaHUE WH(OPMAITUH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNbHON JeSTEIbHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0OpazoBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 yaca (3 yaca B Henelto).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENNbHBIN XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHAYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpejiaraéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (husmke.



COJEPXKXAHME OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNMUMHBL. M3MepeHue @unueckux BelWyuH. Puznyeckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTEMa €IMHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOJY.
EcTecTBeHHOHAyUHBI METOJ IMO3HAaHMS: HaOJOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHHE
HaOmromaemoro siieHuss. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOLEypa NPSIMbIX U3MEPEHUI aHAJIIOIOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue LEHbI ACHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa XKUAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemreparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

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

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsI3b MEXJy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysun.
3. HaGmionenue  siBneHUN,  OOBSCHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHHEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBUKEHHHU. Pacuétr myTtu u
BPEMEHU JBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHE Tell KaK NpPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHUILIE
o0BEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOosl. TpeHue B MpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHHS TeNa.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBIeHUS WHEPLHH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACUCTBUHU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX 110 OJJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSHKEHUS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHON CUJIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEN U ra3os.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a oOT o0BEMa, TemmepaTryphl. Ilepemaua naBimeHus
TBEPBIMU TEJIAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHMS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrlTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCUMOCTD AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coolmiaromuecs cocyabl.
['mppaBnuyecknii mpecc.
[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.
3aBUCUMOCTH BBITAIKHBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BRITATKMBAOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBHE IJIaBaHUSA TEJI: IUIABAHHUE WIIN OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHS TUIOTHOCTEW TeJIa U JKUJKOCTH.
Jlabopamopnsle padomul u onsimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKUBAIOLIEH CHIIbI, JIEWCTBYIOIIEH Ha  TElO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.
4. OnpIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTHU TEJIa U OT IUIOTHOCTH JKUJIKOCTH.
5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [Ipumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocTteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMANbHAs JHEPIUS.
[IpeBpalieHre OTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBU)KEHUU TeEJIa 110

TOPU30HTAJIbHOW IIOBEPXHOCTH.

2. HccrenoBanue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXPAaHEHUS MEXaHUYECKOU SHEPIUH.

8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJOXXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopnenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHHUM BeIIECTBa.
Kpucramnuueckue u amopdubie tena. OObICHEHHUE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUWA MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaunBaHU€ U KaOWJUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CkaTue.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsI BHYTPEHHEH DHEPTHUU:
TerIonepeaaya u CopepiieHue padoTsl. Buabl Teronepeaadn: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3JTyYEHHE.

KommuecTBo TeIwioThl. YaelbpHasg TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KUIIEHUS OT aTrMochepHOTo
JIaBJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHas TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbiX asurarenei KIIJ temmoBoro auratesns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnroaenue 6pOyHOBCKOTO JBUKCHHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysnn.

HalGmonenue siBnennii cMauyMBaHUS U KaWLISIPHBIX SBIICHUN.
HaGmronenue TemmoBoro pacmmpeHust Tedl.

N3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bune! Teruionepenauu.

OxJytaxIeHre TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU padbOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenune kuneHus.

Ha6mronenue nocTossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B OaJIOHE HITPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

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

HaOmronenne wu3MeHEHHS BHYTPEHHEH OSHEPrud Tejna B pe3ysbTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII00OMEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CHIJIBI  B3aWMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh dnextpuyeckoro mnons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTAPHBIN 3JIEKTPUUYECKUI 3aps/l.
Ctpoenue aroma. IIpOBOJHHMKM W JUAJAEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSOHKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEJIbHOE COMPOTUBJIEHHE BEHIECTBA. 3akoH Oma
115 yyactka nenu. [locnenoBarenbHoOe U MapajyiebHOE COEIMHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH 3JIeKTpuueckoro Toka. 3akoH Jxoymns—Jlenua.
DNeKTpUYEeCKre TIeNU U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mnone 3eMJIM UM €ro 3HauyeHue Ui *Ku3HU Ha 3emuie. OnbIT
Opcrena. MarauTHoOe 1oJie ANEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[efiCTBHE MarHUTHOTO TMOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb
MOCTOSIHHOTO ~ TOKa. VICmoyib30BaHWE  JJIEKTPOJABHUTATENEl B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SBieHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUUYECKOM  DSHEPIHH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aus TEJl.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpoOBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 2IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHue 31eKTpUUeCKOT0 HAMPSKEHUS! BOJIbTMETPOM.
. Peocrar 1 MmarazuH COIpOTUBIICHUHN.
. B3anmoeiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOXKHOCTH Pa3JIEJICHUS MOJFOCOB MAarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

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

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OneiTel @apases.

3aBUCHUMOCTh HAmNpaBJICHUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBEHHS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13

16.
17.

18.

OnpITel TIO HAOMIONCHHUIO DJICKTPH3AIMH T WHIYKIUEH © TIpU
COIPUKOCHOBEHHUHU.

WccnenoBanue NEUCTBUS DJICKTPUUYECKOTO TIOJsS Ha TMPOBOJHUKH U
TUDIIEKTPUKH.

COopka u mpoBepka pabOThI IIEKTPUUECKOMN TIENMU TTOCTOSTHHOTO TOKA.
W3MepeHune u peryIupoBaHie CUIIbI TOKA.

M3MepeHne u peryTupoBaHie HAPSIKCHHS.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PE3ncCTOp, OT
COTIPOTHBIICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OTBITHI, JIEeMOHCTPUPYIOIINE 3aBUCUMOCTh AIIEKTPHYECKOTO
COIIPOTHUBJICHUSI TPOBOJHMWKA OT €ro JJIMHBI, IUIOIIAAH TOMEPEYHOTro
CCYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HAMNPSHKEHUH TPH TOCIEIOBATEIHEHOM
COCTMHEHUH JIBYX PE3UCTOPOB.

[lpoBepka mpaBwiia A CHIBI TOKA MPH IMapaJUIeTFHOM COCIMHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.
OmnpeneneHre MOUIHOCTH OJEKTPUUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, WIYIIETO 4Yepe3 JaMIIOYKy, OT
HaIpsDKEHMS Ha HEW.

. Onpenenenue KIIJI narpesarens.
14.
15.

HccnenoBaHre MarHUTHOIO B3aMMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
W3ydeHne MarHuTHOTO MOJIsI TOCTOSHHBIX MAarHUTOB MPU UX 00BEAMHEHUN
U pa3/IeIcCHUH.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OmnbITEl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBl  B3aUMOJEHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHUs TOKA B KaTYILKE.
N3y4yeHue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue u u3yuyeHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBJIEHUSA SJIEKTPOMAarHUTHOW WHIYKLIHMH:
VCCIICIOBAHNE WM3MCHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znena 8. Mexannueckue siBJeHHUS.
Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO0 JBHWKEHUSA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBukeHue. HepaBHoMepHoe npsAMonuHeiHoe aBuxeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBUKECHUH.
VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHHOe aBmxkeHue. CBoOomHOE
nageHue. OnsiTel ['anues.
PaBHoMepHOe aBmkeHHe 1Mo OKpyxkHocTu. [leprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.
[Tepsbiii 3ak0H HptoTroHa. Bropoiut 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpyHLIMT CynepnO3UIUN CHIL
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOJIbXKEHUSI, CHIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.
Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTrO
najgenus. JIBuxenune miaHeT BOKpyr Connua. IlepBas kocmMuueckass CKOPOCTb.
HeBecomocCTh U neperpysku.
PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TskecTH.
Nmnynec Tena. M3menenne mmnyinbca. UMmynbe CHiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.
Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKEeCTH, YHpPYrocTH,
Tpenus. CBa3b SHepruu u padbotsl. [loTeHnnanpHas SHEPTUs Tena, MOJHATOTO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HaOmroneHne MexaHMYeCKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEl
OTCYETA.

2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OAHOTO M TOrO XKE Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. M3mepeHue CKOPOCTH M YCKOPEHUS MPSAMOJINHEUHOTO JABUKEHHUS.

4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HabGnronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.



8.
9.

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

Habmronenne MexaHU4YeCKUX SIBICHUN, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHUTEIHHO
KabuHeTa PU3MKy.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tella U JCHCTBYIOLIEH Ha HEro
CHJIBL.

Habnronenue paBeHCTBa CUIT ITPU B3aUMOJIEHCTBHUHM TEJI.

W3meHeHune Beca Tena npu yCKOPEHHOM JBUKCHHH.

[lepenaua umirynbca npu B3aMMOAEHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPH HEYNIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHN4EeCKOM SHEPruM NMPH CBOOOIHOM MaJICHUN.
CoxpaHeHne MEXaHUYEeCKOW PHEPTUU NP ABMKEHUH TeNa MOJ ACHCTBUEM
OPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KonctpynpoBanue Tpakrta Juisi pa3roHa U JajdbHEHIEr0 paBHOMEPHOTO
JBVDKEHUS IIAPUKA WIIH TEIIEKKH.

OmnpeneneHue cpenHeil CKOPOCTU CKOJNBXKEHHsS OpyCcKa WU JABMKEHUS
HIapUKa 10 HAKJIOHHOU INIOCKOCTH.

OmnpeneneHrue yCKOpEHUS Tejla MPH PaBHOYCKOPEHHOM JBUKEHHUH I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYyTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM
IBI)KEHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPU PaBHOYCKOPEHHOM JBHXKEHHH 0Oe3
HAYaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHHU OJMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJIbHOTO JAaBJICHUS.

Omnpenenenne ko3 duIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHYKEHHUHU TeJla 10
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenve paboOThl CUJIBI  YOPYrOCTH MpU TOIBEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs YHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebarenbHoe aBmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: IEPHOI,
4acToTa, aMIUINTya. MaTeMaTHdeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPTUH MPHU KOJIeOATETbHOM JBUKEHUH.

3aryxatomue — kosneOanus.  BwiHyxkzaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoilicTBa MeXaHHYeCKux BOJH. [IpononbHble W
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJE, CENCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenuwe koyieOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpaneHnye npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOAEIIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOThl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasITHHKA.

2. OmpenerneHue 4acTOTHI U IEpUOAa KoJeOaHU MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEepHOJia KOJIeOAHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHU NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH NEpUoAa KojieOaHUil rpy3a, MOJBEHICHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOJHOTO MaCHHUS.

Pasznen 10. DiiekTpoMaraHuTHoOe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana siexkTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoga cera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.
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Jlabopamopnuie padbomul u onvimeul.
1. HM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOUIbI0 MOOMIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsamonmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBeta. llolHoe BHyTpeHHEe
oTpaxkeHue cBeTa. lMcronab30BaHME TIOJHOTO BHYTPEHHErO OTPaXKEHUs B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xop myyen B mua3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIa
u Teneckona. ['1a3 kak onruyeckas cucrema. biim30pyKkocTs U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIEKTpaJbHBIX 1IBETOB. Jucniepcust cBeTa.

Hemoncmpayuu.

[IpssMOnMHEWHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/.

Xon mydeil B coOuparoiieii InH3e.

XoJ Jiyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e5oro cBeTa Npu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiyya OT YyIJia
naJeHUsl.

2. W3ydeHue xapakTepuCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTHU yria MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJIeHUs! Ha TPAHULIE «BO3yX—CTEKIION.

4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIEH JIUH3BI.

5. Ompenenennie (POKyCHOTO PacCTOSHUS M ONTUYECKOW CUJIBI COOMparomien
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU WX HAONIOJACHHUM 4Yepes
[[BETOBBIE (DUIIHTPBHI.
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Pa3nen 12. KBanToBbie IBJICHHUA.

OmnbiTel Pesepdopaa u mmanerapnas mojens aroma. Mogenb aroma bopa.
Hcnyckanne n nornomenue ceera atoMoM. KBaHTsI. JInHeHYaTbIe CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens artomHoro sapa. HW3ortonsl. PaanoaxTuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX 1EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHCEN.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuumu cUHTE3a U
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Slnepnasa sHeprervka. JleMCTBHUS pPAgUOAKTUBHBIX M3JIIYUYCHUW HA KUBBIC
OpPTaHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BomOpoOJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnenoBaHue TPEKOB: M3MEPEHME JHEPIUM YAaCTHULBI IO TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOLYJIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH AJISi CUCTEMATHU3alUU
¥ 00001IeHNS TPEIMETHOTO COIEPIKAHUS U OIIBITA JESITeIbHOCTH, TPUOOPETEHHOTO
Opy U3YYEHUH BCEro Kypca (U3MKH, a TakKe ISl MOATOTOBKA K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (u3MKe JJis 00ydaroImxcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMET.

[Ipy n3ydeHUn JAHHOTIO MOXYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBACHATH (PU3UUECKHUE
SABJICHUS, MPUMEHSAA NOJIyYCHHbIE 3HAaHMs, pellaTh 3aJadyd, B TOM YHUCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIHMATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia pean3yercs 3a
CYET TOTO, YTO 00YHAIOUIUECS BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHSTH
duznueckue IBJICHHS B OKPY>KaIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;
UCIOJIb30BaTh Hay4YHbIE METO/IbI UCCIEIOBAHUS (DU3HMUECKUX SBICHUHN, B TOM
YUCIIe I IPOBEPKU TUIIOTE3 U MOIYYECHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHblE OCHOBBI HamOOJee BaXHBIX JOCTH)KECHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAHMS PA3JINYHBIX HUCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHICKUX YUEHBIX-(DU3UKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 0OCY>KJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

— OCO3HAHME BAKHOCTU MOPAJIbHO-ITUYECKUX IPUHLHUIIOB B JEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITI03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHEM B
JOMAIIHUX YCIIOBUSAX;

— cpopMHUPOBAHHOCTH HABBIKA PE(IICKCUH, TPU3HAHKE CBOETO MPaBa Ha OMIHOKY
Y TAKOTI'O XK€ MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:



e — AaKTMBHOE ydyaCcTHME€ B PEIICHUM MNPAKTHUECKHUX 3anay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHON HANPABJICHHOCTH, TPEOYIOIMX B TOM YHUCIIE U (PU3HUECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHUEHTALMsS Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Karollel Cpelbl, IUIAHUPOBAaHUS IIOCTYIIKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN I OKPYKAIOIIEW CPEJIbI;

e — OCO3HaHME TIJI00aJTbHOIO XapaKTepa SKOJIOIMUECKHX MpoOsieM M MyTed ux
peLIeHus;

e 8) aganTanuuM K M3MEHAIOLIUMCH YCJIOBHSIM COLUAJBHON ¥ NPHPOAHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aMMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIEJOBAaHUN U
IPOEKTOB (DU3UYECKON HANPABIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAaHUAM
IPYTHX;

e — TIOBBILICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NEeSATENBHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyINpOBaTh
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
(bu3uKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBAThH U BBISIBISTH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OIICHKAa CBOMX JACUCTBUH C y4E€TOM BIIMSIHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX INTIOOAJIbHBIX MOCIEICTBUN.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare 0CBOCHUS MPOrpaMMBbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIIEro
oOpazoBanmsi 'y oOydaromierocsi OyayT chHOpMHUPOBAHBI MeTAaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE TO3HABATEIILHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4COHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCaJIbHbIC YUeOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue A1eicTBHA:



BBISIBJSITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPABHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBSA3M MPH U3YYCHUU (U3NYECKUX
SIBJICHUH U IPOLIECCOB, J€JaTh BBIBObI C UCIIOJIb30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHns yueOHON PU3ndecKkoil 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJXOJAIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATENbCKIII HHCTPYMEHT MO3HAHMS,
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢u3nyecKuii SKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTrO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAaHUS MM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYJTMPOBATH 0OOOIICHHS U BBIBOBI IO PE3YIhTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEINION0KEHUS 00 X pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3INYHbIe METOABI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orOope WHGOpPMANUK WM JAaHHBIX C Y4ETOM NPEIIOKEHHOW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAM3UPOBAaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

CaMOCTOSITEILHO ~ BBIOMpATh ONTHUMAIbHYIO (OopMy TpeIaCTaBICHUS
uHPOpMAIMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXHBIMU
cXeMaMu, IuarpaMmMaMu, HHOW rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

B X0Ji¢ OOCYXICHHs ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA PEHICHUC 3aJauyd U TOIJACpKaHHE
0J1aroxeraTeaILHOCTH OOIICHUS,



COMOCTABJIATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKMBaTh Pa3IU4HUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3UUYECKOTO OIbITA
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUIYaIbHOU
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATDH [IeJTH COBMECTHOU NIESTENIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpeieisTb pOjiH, OOCYXIaTh TIPOLECCH U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOICH;
BBITMIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HampaBJIECHUIO U KOOPJUHHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMUA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl petieHust (GU3NYeCKuX 3HAHUM;

OpPUEHTHUPOBATHCA B  PA3IUYHBIX MOJXOJAaX MPUHATHS  pEUICHUMN
(MHIMBUAYyaTbHOE, TPUHATHE PENICHUS B TPYIIIE, NPUHITHE PEIICHUM
rpynIoin);

CaMOCTOSITEJIbHO COCTaBJISATh aJITOPUTM pelIeHUs] (PU3NYecCKol 3a1aun Ui
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraéMble BApUaHThI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIbHBIN NHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JOCTMOKEHHUS  (HEAOCTHIXKEHHUs) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
(bu3MYecCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLINOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LUEIHU U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJ0oBeKa B X0J1€ CIIopa WM AUCKYCCHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYIrOro;



NpHU3HaBaTh CBOE MPABO Ha OMIMOKY MpU peIIeHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

IMPEJMETHBIE PE3YJIBTATDBI

K konIy o0yueHus B 7 KJacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (DU3UICCKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuia, nedopmarnus (ynpyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYAbI;

paznuyath siBiaeHUs (audQy3us, TEMI0BOE IBIKCHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE  JIBH)KCHUE, HEPAaBHOMEpPHOE  JBWIKEHHE, HWHEPLHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOU OCHIO
BpallleHUs], Tepeiada JaBIeHUs TBEPABIMU TE€JIAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHHE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPrYHr) MO OIMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX  SBJICHUNA B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (U3nyYecKkue SBICHHUS B TPHUPOJE:
NpUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUPOJIE, NEWCTBUE CHUJIbl TPEHUS B MPUPOAEC W TEXHHUKE, BIIMSHUE
aTMOC(EPHOIO J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, phluaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yU4eOHYIO,
BEIICIIATH CYIIICCTBEHHBIE CBOMCTRA (MPU3HAKHN) (M3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeIMUnUHbI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTb, CHJIa YIIPYIOCTH, CHJIA TSKECTH, BEC TEIIA,
CUJia TPEHUsl, AaBieHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuia, MeXaHW4eckas paboTa, MOIIHOCTh, IUIEYO CHUJIBI, MOMEHT CHIIBI,
KOO (PUIIMEHT TOJIe3HOTO JEHCTBUSI MEXaHU3MOB, KWHETHYECKas U
NOTEHIMANbHAS JHEPrusi), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(bu3MYEeCcKuil CMBICI UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHUIIBI
bu3MYeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
DHEPruM, IPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JEHCTBUA, HCHOJB3YS 3aKOHBI M
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U MPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUUNHBL

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IpPU HNOMOUIU
(u3HYECKUX METOOB, B OIIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NPEANOJIOKEHNE (TUIIOTEZY ), pa3IMYaTh U UHTEPIPETHPOBATH MOTYyYEHHBIN
pe3ynabTaT, HaxOIUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI MO €ro
pe3yibTaTam;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(u3nyeCKuX CBOUCTB TeM: (POPMYIUPOBATH IIPOBEPSIEMBIE ITPEAIIOIOKEHHUS,
coOupaTh YCTaHOBKY U3 MPENJIOKEHHOTO0 000pyA0BaHNUs, 3aUCHIBATh X0/
ombITa U (POPMYITHPOBATH BHIBOIBL;

BBIIIOJIHATH MPsAMBIE H3MEPEHMsI PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IPYrofl C HCIIOJNB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
PABHOMEPHO ABMXKYILErOCs TENA OT BPEMEHU JIBUKECHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tena, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOLIAINA CONPUKOCHOBEHHUS TEJN, CHJIbI
YIPYroCTH OT YAJUHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHMS, CcOOUpaThb YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JEJaTh BBIBOJABI M0 pe3yJbTaTaM
UCCIIEIOBaHMS,;

IPOBOJANTHh KOCBEHHBIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUs, TaBJICHHUE
BO3/1yXa, BBITAIKUBAIONIAS CUJA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJOo, KOIPPHUIMEHT TOJE3HOro  JeMCTBUS  MPOCTHIX
MEXaHU3MOB), CIEys MPEIIOKEHHON HMHCTPYKIUHU: TPHU BBINOJHEHUH
U3MEpPEHHl coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOM BEJINYUHEI;

co0ur01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIMECs COCYAbl, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;
XapaKTepu30BaThb NPUHIUMBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpOW Ha WX ONUCaHHuA (B TOM YHUCIE:
NOJMUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOCTBaxX (pU3MUECKUX SBJICHUN U HEOOXOAMMbIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
NPAKTHYECKOr0 HCIOJIb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHus: 0€30MacHOCTU MPH OOpaIlEeHUH C MpUdopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHUS 3/I0POBBS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOILEeH cpesie;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHpOpPMALINIO, KOTOpasl SBJISIETCS MPOTHBOPEUMBOM WM MOXKET OBITh
HEI0CTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYPCHI
cetu VHrepHer, BiageTh npuéMamMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIC U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUS, B TOM



Yyuce myOJudHO AeNiaTh KPaTKHE COOOIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHUM, TP 3TOM TPaMOTHO HCIOJIb30BaTh M3yYCHHBIN
MOHATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTAILUEH;

IpU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUU pacrpeessTh
00SI3aHHOCTH B TPYyNIlE B COOTBETCTBUU C TOCTABICHHBIMH 3aJla4yaMH,
CIICAUTh 3a BBLINOJHECHHUEM IIJ1aHa JASMCTBMM, aJ€KBAaTHO OILICHUBATh
COOCTBEHHBIM  BKJAJ B  JCATEIbHOCTb  TPYMNIbl, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOUIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIINXCSl YMEHUM:

VCIIOJIB30BaTh MOHITUA: Macca U Pa3MePbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUSI BEILIECTBA, KPUCTALTUUYECKHUE U
aMmopdHbIe Tela, HACHIIIEHHBIH W HEHACBIIMICHHBIN Tap, BIAXHOCTh
BO3yXa, TEMIIEparypa, BHYTPEHHSS OSHEPIUs, TEIUIOBOW JBUTaTENb,
AIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJEKTPUUYECKOE TOJIE, TPOBOJHUKHU
Y IUDJICKTPUKU, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paziuyath SBJICHUSA (TEIJIOBOE paclIMpEHUE W C)KaTue, Teruiolepesaya,
TEIJIOBOE PaBHOBECHUE, CMAUMBAaHUE, KANWUIAPHBIE SIBIICHUS, WCHApEHUE,
KOHJICHCAllusl, TUIaBJI€HUE, KpUCTauIM3anusi (OTBEpJ/ieBaHUE), KUIICHHE,
Temionepeaaya (TemIonpoBOAHOCT, KOHBEKIIHSI, U3JIY4YEHUE),
AIIEKTPU3AIUA TEJl, B3aUMOJICHCTBUE 3aPSIIOB, NCHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIs Ha TIPOBOJHHUK C TOKOM, dJIEKTPOMArHUTHAS MHIYKITUS)
[0 ONHUCAaHUI0 UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTNX JJaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SBJICHHM B
OKpYyXXalollleM MHUpE, B TOM 4Yucie (u3nueckue SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSHKECHUE W KANWJULIPHBIE SBICHUA B IPUPOLE,
KpUCTAJUIbI B mpupope, uznydeHue CoJiHIa, 3aMEp3aHUE BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, dJICKTPUICCKUE
ABJICHUSI B aTMocdepe, JEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiH, Apeiid MoI0CcoB, pOjb MATHUTHOTO TOJIS JJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHUSIHUE, TPU OTOM IEPEBOAUTH IPAKTUUYECKYKO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBONCTBA (MpHU3HAKH) (PU3WUECKHUX
SIBJICHUU;

OTNHUCHIBATh M3Y4YCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHUS, UCIIOIb3YS
dbu3nYecKre BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHSISI SHEPIus, KOJUYECTBO
TEIUIOTHI, YJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHUs, yJeibHas TeIIoTa
CrOpaHMs TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MaIIMHbI, OTHOCUTENbHAS BIAXXHOCTh BO3/lyXa, ANIEKTPUUECKUH 3apsi, CHUIa
TOKa, JJIEKTPUYECKOE HANpsHKEHUE, CONPOTUBIECHUE IPOBOJHMKA,
yZI€JbHOE CONPOTHUBIICHUE BEILIECTBA, pad0Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKAa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIIBI PU3NIECKUX BEIUYMH,
HaXoAUTh (POPMYJbI, CBS3BIBAIOLIME JAHHYH (U3UYECKYI0 BEIMYHHY C
IPYTMMHM BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEM
(u3nYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpHUU
CTPOECHMS BEIIECTBA, NPUHLMUII CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH Oma i yyacTKa LIeNH, 3aKOH
Jxoyns—Jlenua, 3aKk0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aMKUCHIBATh €T0 MaTEMAaTHUYECKOE BhIPAXKECHHE;
OOBACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrHYeCKuX
IIaroB C OMOpodM Ha |—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3ajaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMUYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHUSl 3a/layd 3allUChIBaThb KPATKOE YCIOBUE, BBISABISATH HEAOCTATOK
JaHHBIX JJIS pelIeHus 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble i €€ pelleHHus, MPOBOAUTH pPacu€Thl U CPAaBHUBATH
HOJIyYEHHOE 3HaU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MpU HNOMOUIH
(GuU3MYECKUX METO/OB, MCIOJIb3Ysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
IPOBEJCHUS UCCIEA0BAHNUS, ANIaTh BBIBOIBL;

IPOBOANUTH OMNBITHl 1O HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(u3nUYECKUX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT LBETAa H3Iy4arolieil (MOrIonaroleil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomann €€ IOBEpXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJAEHCTBUE
DIIEKTPUYECKUX 3apsA0B, B3aUMOJAECHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3alisi MarHUTHBIX TOJEeH TMOCTOSHHBIX MAarHuTOB, JEHUCTBUSA



MarHuTHOTO TOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEATNOI0KEHHs, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATD NIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCIOJIB30BAHUEM AHAJIOIOBBIX
npuOOpOB M JAaTUYUKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHONU (PU3MUECKOW BEJIMUYUHBI OT
JIpYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBL, IUIOMAAX IONEPEYHOTO
CEYEHMS U YAEIBHOIO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha POBOJHUKE,
UCCIIENOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJJIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOUPATh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIHI U TpadUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTATaAM UCCIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BEIWYUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAYS MPEMJIOKEHHON UHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOJro1aTh NMpaBuiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHUEM;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUA HU3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUs (B TOM UHKCIIE: CUCTEMA
OTOIUJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIEpPMETP, BOJILTMETP,
CUETUMK DJICKTPUYECKOM DHEPIrHH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsl), AIIEKTPUYECKUE
PENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBJICHUNW U HEOOXOIUMBbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX LIeMe C
MIOCJIEA0BATENBHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX LENEH;



NPUBOJIUTH  NPUMEpPbl  (HAXOAUTh HWHMOpPMAIMIO O  NPUMEPAX)
IPAKTHYECKOTO HCIOJb30BaHUs (DU3UYECKHX 3HAHWW B ITOBCEIHCBHOU
KU3HU I 00ecrieueHus: 0€30MMacHOCTH MPH OOpAIEHUH C MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3I0POBBS U COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILEH Cpejie;

OCYIIECTBIISATh TOWCK WHpOpMANuu  (U3HUECKOTO COJCPKAaHUS B
WMHaTepHeTe, Ha OCHOBE WMCIONIUXCS 3HAHWH W TYyTEM CpaBHCHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJICIIATH HHDOPMAITUIO, KOTOPAs SABISCTCS
POTHBOPEYMBON WIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIB30BaTh MPH BBITIOJHCHUN YUEOHBIX 3aJlaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COJCPIKAHUs, CIIPAaBOYHBIC MATEPHAIIBI, PECYPCHI
cetu UWHTepHeT, BIIANeTh NpPUEMAMHM KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHWS,
0000mIast wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJICPKaHUs, B TOM YHCJIE ITyOTMYHO TPECTABIIATH PE3YJIbTAThI IIPOCKTHOM
WJTH UCCIICZIOBATEIBLCKOM JCATSIILHOCTH, IIPH 3TOM I'PaMOTHO HCIT0JIb30BaTh
U3y4eHHBIH TIOHATUHHBIA amnmapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHHE MTPE3CHTAIUCIH;

IIPH  BBITIOJIHEHUH YYEOHBIX IPOCKTOB W HCCIICIOBAHUN (PU3NICCKUX
IPOIIECCOB paclpeieNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aj[adyaMHU, CJICJIUTh 33 BBIMOJIHCHUEM ILJIaHA JCUCTBUIN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHMBATh COOCTBCHHBIM BKJIAJ B
JESITETbHOCTh TPYIIIbI, BBICTPAUBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE,
IIPOSIBIISS TOTOBHOCTD pa3peniaTh KOH(IUKTHIL.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUI:

UCIOJB30BaTh IMOHATHUS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ynmpyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKHE KOJICOAHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JIIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTPHl UCITyCKAHUS U TMOTJIOIIEHUs, anb(a, OeTa- 1 raMMa-u3Iy4eHHUs,
U30TOIIbI, I€PHASL YHEPTETHKA,;

pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE HPSMOJIMHEWHOE [IBUJKEHUE, CBOOOJIHOE
NaJIEeHUE TEJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAaKTUBHOE JBIDKCHHE, KoJieOaTeIbHOE NBMKEHUE (3aTyXarolne U
BBIHYKJICHHBIE KOJeOaHUs), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpOCTPaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUE OEJIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITYYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpy»KaromeMm Mupe (B TOM uuciae (uU3MUECKUE SBICHUS B MPUPOJE:
MPWINBHI M OTJIUBBI, ABIKEHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMIJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBCHHBIN
paaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MTHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJICHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIbHAS DHEPTUs Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOTHAS MEXaHUYECKask SHEPTUsl, IEPHO/T
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IIOKA3aTellb TMPEJIOMIICHUS CpEebl), MPH ONMUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3UYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUA W €AMHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIIUE JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS M IMPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



OpU SJAEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa ¥ 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BHIPAKECHUE;

OOBACHATH (PU3MUYECKUE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a41 (OIMPAIOLMECS HA CUCTEMY U3 2—3 ypaBHEHHUIA),
UCIIOJIb3Ys 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (DU3UUECKHE BEIUYNHBL: HA
OCHOBE aHaJM3a yCJIOBHS 33[]a4M 3aIUCBIBATh KPATKOE YCIOBUE, BBISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOJUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUEHUS! (PU3NYECKOMN BETNUHHBI;
pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh MpU HNOMOUIH
Gu3NYECKUX METOMOB, MCIOJIb3Ysl OMUCAHHE HCCIECIOBAaHUS, BBIACIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUN U OIIBITOB;

IPOBOJAMUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M XKECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOAHUH, NPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pa3ioKkeHue Oeoro cBera B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHUs TpenMera B coOuparomei
JAUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHMYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSITEJIBHO  COOMpaTh YCTAHOBKY U3 M30BITOUHOro Habopa
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U €r0 PE3YyJIbTaThl, (POPMYINPOBATH
BBIBO/IBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeeIiss
CpelHee 3Ha4YeHHE U3MEpsieMONM BETUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTEILHOTO TIPHOOpa);

IPOBOANTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)KEHMM 0€3 HadaJbHOM CKOpPOCTH, IE€pUoJa
KoJIe0aHUIl MaTeMaTU4EeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMIIEHMs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpAaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHON  3aBHCHUMOCTH
bu3nYecKuX BETWYMH B BUJIEC TaONHIl U TpaduKOB, IETIaTh BBIBOIBLI IO
pe3yapTaTaM MCCIeA0BaAHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUKCHHUH, YCKOPCHHE
CBOOOAHOTO TaJeHus, >KECTKOCTh MPYXKUHBL, KOIPPHUIHEHT TpeHHUs
CKOJIbKEHUS, MeXaHW4eckas padoTa M MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJIe0aHUN MaTeMaTHYeCKOTr0 W TPY)KMHHOTO MAasTHUKOB, ONTHYECKAs
cuia coOupamield JUH3bI, pPaJdOAKTHUBHBIA (OH): TUIAHUPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTANBHYIO YCTAaHOBKY U BBITIOJHATH
U3MEPCHHUS, CIEAys] MPEIJIOKCHHOW WHCTPYKIIMU, BBIYUCISTH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3yNbTaThl C YUIETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHHUIA;

coOIOAaTh MpaBuila TEXHUKU O€30MaCHOCTH TpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JTy4, TOHKas JIMH3a, JIaHeTapHask MOJEIb aTOMa, HyKJIOHHAs! MOJICITb
aTOMHOTO SI7Ipa;

XapaKTEepPU30BaTh MPUHIIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
CIUJOMETp, NaTYMKH TIOJIOKECHHUS, PACCTOSHUA WM YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX TPHUOOPOB U TEXHOJIOTUIECKHX MPOILIECCOB MPH
pelieHny  y4eOHO-NPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIs
MOCTPOCHUS N300paXEHH B IIIOCKOM 3€pKajie M COOMpAIOLIEH TNH3E;
OPUBOAWTH  MpPUMEPHl  (HAXOOWTh  HWH(OpMAIMIO O  TIPHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpallieHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 310POBbSI U COOJIIO/IEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpefe;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYS TOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTPEJeNICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINUXCS 3HAHUH U IOTOJHUTEIHHBIX HCTOYHHUKOB,;



UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3aJlaHUi HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTrO COAEpKaHus, CIIPAaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu MHTepHer, BrageTh NpUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uHPOpMAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpKaHMUS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOEKTHOM MM HCCIEI0BATENbCKON
NEATENIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BAThb  W3yYCHHBIN
NOHATUUHBIN anmapar u3yyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoabnbie I[IpakTuyeckne
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bu6mmoreka [JOK
1.1 o - 2
HISHKA = HAYKA O TPpHpOIe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HIBHHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pazjen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHAE YACTHI] 5 1 bubnnorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue TeJ
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194




bu6muoreka [IOK

32 Huepua, Macca, II0THOCTS 4 ! hitps://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cra. Buaet e 14 2 hitps://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, )KHAKOCTEH 1 ra3oB
41 [aBnenue. [lepenaua naBneHus TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMHM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlanenne xuKoCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe fapieHe 6 hitps://m.edsoo.ru/7f416194
44 JelicTBre )KUIKOCTH U ra3a Ha NOTPYKEHHOE - 3 bubnmoreka [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro o pazneny 21
Paznen 5. Pabora 1 MOIIIHOCTL. JHEPIUs
bu6muoreka [JOK
>1 PaboTa u mommocte 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MeXaHH3MEI > ! hitps://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas sHepria 4 ! hitps://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12




8 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM ungppoBbIe
Ne i/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMMblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcbl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LOK
' p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nea 2. DiiekTpuyeckne 1 MAarHUTHBIE SIBJICHUS
’1 DJIEKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEJa 7 1 bubmmoreka [JOK
' 1 WX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
bubmuoreka [IOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/m P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannveckue siBJIeHUsI
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpaeHi https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue KoJieO0aHUsI M BOJHbI
bubmuoreka [IOK
2.1 M 0 7 3
CXAHIICCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 MexaHuyeckue BO .3 8 1 3
RATACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
' 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJIEHUSA




4.1 3aKOHBI PaCIpPOCTPAaHEHHUS CBETA 6 2 bubmorexa [TOK
) pacipoctp https://m.edsoo.ru/7f41a4a6
but6mmorekxa [JOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f4 1ada6
Hroro no pazneny 15
Paznen 5. KBaHTOBbIE SIBJI€HUS
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
2 1
> CTpoeine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
. s 1
53 JIEpHBIE peaKIun 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znea 6. [loBTOpuTEILHO-00001AO NI MOYJIb
6.1 [ToBTOpenue u 0000IIeHNE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca (usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27







IHOYPOYHOE INIVTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4yacos JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypenI

®du3uKka — HayKa O PUPOJIE.
SIBnenus npupoasl 05.09.2023

2 dusnyeckue BICHUS 1 06.09.2023

dusnuecKkue BeITMUNHBI U UX
U3MepeHue 12.09.2023

Ypoxk-uccienoanue "M3mepenue
TEMIIEPATyphl IIPY OMOIIH

KHUJKOCTHOTO TEPMOMETpA U 13.09.2023
JaT4rKa TeMIEepaTypbl”

MeTo 16l HAyYHOTO TTO3HAHHUS.
bu6mmoreka [IOK

> Onmcanue usmaeckix sBIeHui ¢ ! 19.09.2023 | https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJEIEN

VYpoxk-uccnenoanue "l[IpoBepka

TUIIOTE3BI: TAIILHOCTE OIETa

6 [IapyKa, OYIIEHHOI'O 1 1
pHica, Ty 20.09.2023

TOPU30HTAIILHO, TEM OOJIBIIE, YEM

OosbliIe BHICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JIOKA3bIBAOIIUE TUCKPETHOE 1
CTPOCHHE BEIECTBA

Bbu6muoreka [JOK
26.09.2023  https://m.edsoo.ru/ff09fe0a




Bbu6muoreka [JOK

8 JIBIDKEHHE HACTHIL BeIIICCTBA 27.09.2023  https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 §)
HAOJIFOIEHUIO TEIIOBOIO 03.10.2023
pacIIupeHus Ta30By»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
04.10.2023
Oco0eHHOCTH arperaTHbIX
1 coctostHui Boibl. OO00IIeHHE 110 bubmuoreka [JOK
pazaeny «llepBoHavanbHbIE 10.10.2023  https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEIIECTBAY
MexaHudeckoe OBIKEHHUE.
12 PaBHoMepHOE 1 HEPAaBHOMEPHOE buGnnorexa LIOK
P P P 11.10.2023 = https://m.edsoo.ru/ff0a05¢6
NIBIOKEHNE
bu6mmoreka [IOK
1 .E
3 CiopocTs. Eaummite ckopocTH 17.10.2023 | https://m.edsoo.ru/ff0a079¢
14 Pacuetr myTH ¥ BpeMeHU NBMKEHUA bubmorexa LOK
yr P A 18.10.2023 | https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmuoreka [IOK
WHEPTHOCTH TEN 24.10.2023 | https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 Macchl 1 00bEMA TeJIa 10 €ro bubmmorexa LIOK
25.10.2023  https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHnast pabota
1
7 «O“Hpenenemzle IUIOTHOCTHU 07.11.2023
TBEPAOTO TENIa»
18 Pemenne 3agay mo teme Bbu6mmoreka [JOK
"ITnoTHOCTE BemiecTna'” 08.11.2023  https://m.edsoo.ru/ff0al23¢c




Cuna xak XxapakTepUCTHKa

19 I .C
B3aumoencTeus ten. Cumaa 14.11.2023
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBUCUMOCTH PACTSIKEHUS
(nedopmanun) NpyUHBI OT 15.11.2023
MPUITOKEHHON CHJIBI»
21 A .
BiieHHe TAroTeHus. Cuia TsHKeCTH 21.11.2023
CBs3b MEXKY CUJION TSKECTH U
22 Mmaccoi Tena. Bec tema. Pemenne bubmmorexa OK
e ) | 22.11.2023 | https://m.edsoo.ru/ff0al778
3aza4 mo teMme "Cuna TsSHKecTH
Cuiia TSKeCTH Ha HUX INIaHETax.
23 duznueckue xaj ali[feyr HCTHKH bubmorexa LOK
P P 28.11.2023 | https://m.edsoo.ru/ff0al502
ILUTAHET
Bbu6muoreka [JOK
24 41 .
3vepenne cuil. Jlsavomerp 29.11.2023  https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 Bec rexa. Hesecomocts 05.12.2023  https://m.edsoo.ru/ff0al778
CrnoskeHue OByX CHII,
26 HaIl aBJIeHIfLIz,(XHO OJIHOM IpsIMOit bubmorexa LOK
P o A P ' 06.12.2023  https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIIAs CHIT
27 Pemenue 3amau mo reme
"PaBHoelicTBYIOIIAs CUT" 12.12.2023
73 Cuna TpeHus u e€ Buapl. TpeHue B bubnnorexa HOK
IIPUPOJIE U TEXHUKE 13.12.2023 |  https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK
3aBUCUMOCTHU CUJIBI TPEHUS 19.12.2023  https://m.edsoo.ru/ff0alcc8




CKOJIBXCHHUSA OT CHUJIbI 1aBJICHUA U
XapakTepa COMpHUKaCAOIINXCs
MMOBEPXHOCTEM»

Pemenue 3ama4d Ha OMpCACIICHUC

30
PaBHOJEHCTBYIOLIEH CUJIBI 20.12.2023
Pemenne 3agaud mo remam: «Bec
31 Tenay, «I'paduueckoe nzoOpakeHue bubnnorexa HOK
cuiy, «Cuminiy, 26.12.2023  https://m.edsoo.ru/ff0alde0
«PaBHOIEWCTBYIOIIAS CUI»
KontponbHas paboTa mo TeMam:
«MexaHu4YecKoe IBUKEHHUEY,
32 Macca, mI0THOC Bec tema
« , ITTIOTHOCTB», « Tenay, 2712.2023
«['paduueckoe n300pakeHUE CUI,
«Cunnl»
13 JHaBnenue. CriocoObl yMEHBIICHUS bubmuorexa [JOK
U YBEJIIMYEHUS JABJIECHUS 09.01.2024  https://m.edsoo.ru/ff0a20a6
JlaBreHue ra3a. 3aBUCUMOCTh
34 aBJIeHus ra3a oT 00bEMa bubmorexa LOK
s ’ 10.01.2024  https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBieHUst TBEPALIMU
35 Tenr;hfn mj KOCTIMH U Ir):3aMI/I buGnnorexa LIOK
> KA ’ 16.01.2024 = https://m.edsoo.ru/ff0a25b0
3akoH Ilackamns
JlaBlIeHME B )KHUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmmorexa OK
A 17.01.2024  https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenne 3agau mo teme «JlaBienue
37 B JKMIKOCTH U rase. 3aKoH bubmmorexa OK
A ) 23.01.2024  https://m.edsoo.ru/ff0a2826

ITackaxsy




Bbu6muoreka [JOK

38 Coobmatomuecs cocy AL 24.01.2024  https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuit mpece bubmorexa HOK
AP P 30.01.2024  https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBoi
SKAUIKOCTHBIM HAacocC 31.01.2024
A1 ATmochepa 3eMiIH U IPUYUHBL € bubmuoreka [IOK
CYIIIECTBOBAHUS 06.02.2024 = https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubnnorexa HOK
JaBJICHUE 07.02.2024  https://m.edsoo.ru/ff0a2bSa
43 N3mepenue armocepHoro bubmmoreka [JOK
nasnenus. Oneit Toppuuenn 13.02.2024  https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
8 AP 14.02.2024 | https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexa HOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX 20.02.2024  https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3aga4d mo reme "
ATtmocdepHoe naBienue" 21.02.2024
JlelicTBue ®UJIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [JOK
Py ) 27.02.2024  https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
Jlaboparopnas pabota
43 «OrnpeneneHne BbITAIKUBAIOLIEH bubmuoreka [IOK
CHUJIbI, ICVCTBYIOILIEH Ha TETIO, 28.02.2024  https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 Jlaboparopnas paboTa 1mo Teme bubnnorexa HOK
«MccneqoBanne 3aBUCMMOCTH Beca 05.03.2024 = https://m.edsoo.ru/ff0a3514




Teja B BOAE OT 00bEMa
MOTPYKEHHOU B KUIKOCTH YaCTH
Tena»

50 [1naBanue Ten bubmorexa HOK
06.03.2024 = https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoncTpynpoBaHue apeoMeTpa Wi
51 KOHCprHpOBaH“He JOJKU U 1 12.03.2004
onpeeneHue e
Ipy30M0AbEMHOCTH"
Pemrenue 3agad mo reMam:
57 «IInaBanue cymos. bubnnorexa HOK
BosnyxorutaBanuey, «/laBnennue 13.03.2024  https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
Kontponbhas paboTa nmo teme
53 «HaBJ'IeHI/If TBEPBIX TE, 19.03.2024
KHUJKOCTEH U Ta30B»
bubnmoreka [JOK
>4 Mexaneckas padora 20.03.2024 https://m.edsoj)_.lm/fan3f'82
bubnnorexa [HOK
> MorgtocTs. EMHIIte MomHOCTH 02.04.2024 https://m.edsof)l.m/fan3f82
Ypoxk-uccienopanue "Pacuér
56 MOHIP.I'OCTI/I, paaBI/IBaeM"oﬁ npu 1 03.04.2024
noabEMeE MO JIECTHULIE
57 [IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peruare 09.04.2024
53 Prruaru B TexHuke, ObITY U 0.5 Bbu6muoreka [JOK
npupoje. Jlaboparopnas pabota 10.04.2024 = https://m.edsoo.ru/ff0a478¢




«HccnenoBanue ycioBUit
paBHOBECHSI pbluara

59

Pemenue 3aay mo Teme «Y CIOBUSA
paBHOBeCI/ISI pblqara»

16.04.2024

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

60

Koaddumment monesnoro aecTeus
Mexanu3ma. JlaboparopHas pabota
«M3mepenue KII/ HakinoHHOM
MJIOCKOCTH

0.5

17.04.2024

61

Pemenue 3agau mo teme "Pabora,
mortHocTh, KITI"

23.04.2024

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dJHeprusi.
Kunernueckas 1 noTeHIMaIbHAs
JHEprus

24.04.2024

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

63

3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUHU

30.04.2024

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

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAILHOE OTPEICIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMATBLHON SHEPTUU MPU
CKaTBIBAHUHM TeJIa TI0 HAKJIOHHOU
MJI0CKOCTH"

08.05.2024

65

KontponbHas paboTa nmo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

14.05.2024

66

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

15.05.2024

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




PezepHslit ypok. Pabora c

Bbubmmoreka [IOK

67 TeIfCTaMH 110 TeMe HaB{eHHe " ! 21.05.2024  https://m.edsoo.ru/ff0adffe
TBEPABIX TEJI, )KUIKOCTECH U T'a30B
PezepHblit ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1 22 05.2004
MomnocTb. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I1O 68 1

I[TPOTPAMME




8 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
(1]
‘:;n Tewa ypoxa Bcero Kontpoabusie — Ipaxrueckue i[:;:ennﬂ :)lg[()l;l:():l;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnnorexa HOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS

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

3 ra3006pa3HOI;o CO;TOﬁHHfI 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OOBsicHeHHE CBOMCTB TBEPOTO,
KUJKOTO W Ta3000pa3HOTO

4 COCTOSIHM BEIIECTBA HA OCHOBE 1
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannuueckue u amopdabie ) bubnnorexa HOK
Tena https://m.edsoo.ru/ff0a5800

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

7 TermoBoe paciupeHue U coxaTue 1 bubmorexa [JOK

https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBsA3b TEMIIEpATYyphl

8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHI]




Buytpennsist sneprust. Crioco0Obt

Bbu6muoreka [JOK

TCIJIOTA CTOpaHus

? VM3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCIIOJIb30BAHUE TCIIOBEIX CBOMCTB Bbubmmoreka [JOK
BEIIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

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

13 TennooOMeH U TEII0BOE bubmorexa HOK

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

14 "HccnenoBaHue IBIEHUS Bbu6muoreka [JOK
TEIJI000MEHa MPU CMEITUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsideit BOAbI"

Pacder xonmyecTBa TEMIOTHI,

L5 HEO0OXOIMMOTO /I HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TIPH
OXJIAXKICHUHT
Jlaboparopnas paboTa

16 "Onpre)z[enEHne I})/z[em;Hoﬁ bubmorexa [JOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOMBa. Y IejabHas bubnnorexa HOK

https://m.edsoo.ru/ff0a7b5a




[LiaBnenue u oTBEpICBaHUE

18 KpHUCTAIIMUECKUX TeJI. Y IenbHas bubmorexa LOK
p - YA https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJIEHUS
JlaGoparopHasg pabora
19 "On I;I[GJIEHI/IG pz[enLHoﬁ TEIUIOTHI buGnnorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJICHHUS JILIA
20 [TapooOpa3oBanre U KOHIEHCAITHS. bubnnorexa HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
21 3aBUCHUMOCTE TEMIIEPATYPEI bubmmorexa OK
patTyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(epHOTO
JABJICHUS
Bnaxxnocts Bo3znmyxa. JlabopaTopHast
” pabora "Omnpenenenne bubnnorexa HOK
OTHOCHUTEIBHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3YyXa"
3 Pemenue 3agau Ha onpenencHue
BJIQYKHOCTH BO3/yXa
[IpuHIMIBI PaOOTHI TETIIOBBIX
24 neurareneif. [lapoBast TypOuHa.
J{BuraTenb BHYTPEHHETO CTOPAHUS
KIIJI renmoBoro ABurares.
25 TennoBble ABUraTEIN U 3alIUTa bubmmorexa OK
A . - https://m.edsoo.ru/ff0a7c7¢c
OKPY>KaIOIIEH cpebl
26 3aK0oH COXpaHEHUs U TIPEBPAIICHUS

OHCPIuM B TCIJIOBBIX ITPOIECCAX




[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TelIoBbIe IBICHUS.

Bbu6mmoreka [JOK

27 N3MeHeHune arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a832
BemecTna”
KonTtponpHas pabota o Teme
28 "TennoBblie sBieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUM BEIlleCcTBa
79 Dnektpuzanus ten. JBa poaa
DIIEKTPUIECKUX 3aPSIOB
Ypok-uccienoBanue
30 "DnexTpu3zanus Tel HHAYKIHUEH 1
MIPU COMTPUKOCHOBEHUM"
31 BzaumopeiicTBre 3apsyKeHHBIX TEII. Bbu6nmuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE MOJIE.
0 HanpskeHHOCTB 2JIEKTPUUECKOT0 bubnuoreka [IOK
nons. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BIIEKTPUYECKUX TMOJIEH
Hocwurenu anmekTpudeckux 3apsaoB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma
34 [IpoBOIHUKY M TUAIEKTPUKU. 3aKOH bubnnorexa HOK
COXPAaHEHUs DIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha TpUMEHEHUE Bbubmuoreka [JOK
CBOICTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBUS €TI0
36 cymiectBoBaHusl. MicTouHuku bubmmorexa LIOK

SJICKTPHUYCCKOI'0 TOKA

https://m.edsoo.ru/ff0a95a4




Bbu6mmoreka [JOK

37 eMCTBHUS DIIEKTPHUECKOTO TOKa
A P hitps://m.edsoo.ru/ff0ad6b2
Vpok-uccnenoanue "JlelicrBue

38 AJIEKTPUYECKOTO MOJI Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"

39 DJIEKTPUUYECKHI TOK B METaIlJIaxX, bubnmoreka [JOK
JKHIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJIeKTpruyecKas 1enb U eé
COCTaBHBIE YaCTU
Cwuita Toka. JlabopaTopHas pabora

41 "3mepeHne U peryaInpoBaHUEe CAIEI 0.5 bubmorexa LOK

P PEryip ' https://m.edsoo.ru/f0a8bd6
TOKa
DneKTpudecKoe HampsHKEHUE.

4 Boastmerp. JIaboparopnast pabota 0.5 bubnmoreka [JOK
"3mMepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a9¢14
HanpsHKeHus"

ConpoTusieHe NPOBOJHHUKA.
43 Y nenpHOE COIPOTHBIICHHUE bubmorexa LIOK
p https://m.edsoo.ru/ff0aa738
BEIIlECTBA
Jlaboparopnas paboTa
"3aBUCUMOCTB 3JIEKTPUUYECKOTO
44 COIIPOTHUBIIEHUSI IPOBOJHUKA OT €TI0 1 buGnnorexa LIOK
p p https://m.edsoo.ru/ff0aa738
JUTHHBI, TIOMIAIH TTOTIEPEYHOTO
ceyeHus U Marepuaa"
3aBHCUMOCTH CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma aiis

ydacTka 1enu

https://m.edsoo.ru/ff0aa44a




Jlaboparopnas paboTa
"NccneqoBanue 3aBUCUMOCTH CHIIBI

Bbu6nmuoreka [JOK

46 TOKa, U, €ro 4epes pe3nucTop, OT
Ay pesp p https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHHUSI PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apaLIEIbHOE
COCTMHEHUS TTPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka
43 IIpaBUJjIa CIIOKEHUS HAIIPSHKECHUN bubnuoreka [IOK
MIPU MOCIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "IIpoBepka
49 IIpaBuUJjIa JJIs CUJIbI TOKA IIPU bubnuoreka [IOK
rapasielIbHOM CO€IUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3aga4 Ha TpUMEHEHUE
50 3akoHa OMa JJIs1 pa3IndYHOro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS ITPOBOTHUKOB
PaGora 1 momHOCTE
51 3JIEKTPUUECKOr0 TOKA. 3aKOH bubmorexa LOK
R ) https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
Jlaboparopnas padbora
52 "On Ez[enzﬁne pa6OTLI Y MOIITHOCTH buGnnorexa LIOK
p p " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUECKHE LIETTH U
53 NOTPEOUTENH IITEKTPUIECKOM bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE

https://m.edsoo.ru/ff0ab660




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

Bbu6nmuoreka [JOK
54 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMOAeCcTBUS. [loCTOSTHHBINM
AIEKTPUYECKHI TOK"
KonTtponbHast pabota o Teme
"DneKTpruUecKue 3apsabl.
Bbubnmmoreka [IOK
55 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoAeCcTBUS. [IoCTOSTHHBINM
BIEKTPUYECKHUI TOK"
56 [TocTossHHBIE MAarHUTHI, UX
B3aUMOJICUCTBHE
57 Vpoxk-uccnenosanue "N3yuenue 1 bubnnorexka HOK
MOJICH ITOCTOSSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe 1oje. MarauTHoe 1moJje
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaUeHUeE JUIST KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnbIT OpcTeaa. MarouTHoe mose
Bbubnmmoreka [JOK
59 AIIEKTPUYECKOr0 TOKa MarHutTHoe
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne 31eKTPOMarHiuToB B
60 texauke. Jlaboparopuas pabota 0.5 bubnmoreka [JOK
"U3ydyeHue nericTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
TOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO
Toka. Mcronb3oBaHue
o bubmuoreka [JOK
61 ANIEKTPOJIBUraTeeil B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0ac86¢




"KoHCcTpynpoBaHHue U U3yUEHHE
paboThI AyeKTpoaBUTATENS "

62

Omnbitel @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKLIHH.
IIpaBuio Jlenna

63

OnektporeHeparop. CrocoObl
MOJTYYEHHUS JIEKTPUUECKOI
SHEPruM. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPIruu

64

[ToaroToBKa K KOHTPOJILHOM paboTe

1o TeMe "DIIEKTPUUYECKUE U
MArHUTHBIE SBJIeHUS"

65

KoHnTtponbHast pabota 1mo Teme
"DNEeKTpUUYECKUE U MAarHUTHBIE
sABICHUS"

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

66

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TermioBrie
sBJjeHus"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "I1oCTOsSHHBIH
AIIEKTPUYECKUI TOK"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

Peseprubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHbie
ABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

14.5




9 KJIACC

KoJsun4yecTBo 4acos JIeKTPOHHbIE
(1]
‘:;n Tewa ypoxa Bcero Konrpoaknsie  Ipakrueckue i[:;:eﬂl/lﬂ :gg)al;zl;:feﬂbﬂme
padoThI padoThI pecypen

1 Mexannueckoe OBUKEHHE. |
MarepuanbHas TOUKa

) Cuctema orcuera. OTHOCUTEIIBHOCTD | bubnmoreka [JOK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOIMHENHOE 1 bu6nuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHoe nipsiMOSTUHEITHOE

4 nBwxeHne. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTh

5 [IpssMonrHENTHOE paBHOYCKOPEHHOE | bubnmoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JABUKCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneneHnre yCKOpeHus Tella Ipu | | bu6nuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ocKocTH"

g CBo0Ooguoe mmagenne teia. OIBIT |
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubnmoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneitHas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 ITepBeriit 3akoH HeroToHa. Bexktop bubnmoreka [JOK
CHITBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6muoteka [JOK
PaBHOelicTBYIOIIAsA cra https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bu6nuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Cra ynpyroctH. akon I'yka Etptlfsj?/l//lz:eecll(sifz}ffmaeca2
16 Pemenue 3agau no reme «Cumna
YIPYTOCTH
JlaboparopHas T
17 ((OHpI;ﬂeHI;HiIeI:IfoTI?OCTI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0ace28
PYKUHBDY
bubnuoreka [JOK
18 Crna Tpens https://m.edsogru/fanﬂ38
19 Pemrenne 3agau mo teme «Cuna bubmuoreka [JOK
TPEHMS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "OnpzneHZHHe II)<03(1)(1)I/IHI/ICHT3 bubmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBLKEHUS
Pemenue 3agau o teme "3aKoHbI BuGmiorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cua TSHKeCTH U 3aKOH BCEMHPHOT'O

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO buGnnorexa LIOK
' p https://m.edsoo.ru/ff0at044
najieHus
VYpoxk-koHpepenuus "JIBukeHne Tl
23 BOKPYT I'PaBUTALMOHHOTO LICHTPA
(Conneunast cucrema). ['amaktuku"
Pemenne 3agay mo teme "Cuiia
24 TSDKECTH Y 3aKOH BCEMUPHOIO bubamorexa [TOK
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS

’5 [IepBast kocMHU€ecKasi CKOPOCTb. bubnmoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOYKHU.

26 AGcomoTHO TBEPAOE TEIO. bubnmoreka [JOK
PaBHOBecue TBEpI0TO TENa € https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHUS

27 MowmeHT cuisl. LleHTp TsRECTH

)3 Pemrenne 3aga4 1mo reme "MoOMEHT bubmuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe

29 o TeMe "MexaHnueCcKoe IBIKEHUE buGnnorexa LIOK

N \ ’ https://m.edsoo.ru/ff0b0408
B3aunMmoneiicTBue Ten
KonTtponbHast pabota o teme
30 "MexaHUYeCKOe IBIDKEHUE buGnnorexa LIOK
N ) ’ https://m.edsoo.ru/ff0b06ec
B3aunMmoneiicTBue e
Nmnynsc Tena. UMITyasc CUIIBL.
31 3aK0OH COXpaHEHUsl UMITYJIbCa. bu6nuorexa [JOK

VYipyroe u Heynpyroe
B3aUMOJICUCTBUE

https://m.edsoo.ru/ff0b07fa




Permenne 3aga4u o reme "3akoH

bubmuoreka [IOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
1 VYpok-koHpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
but6mmoreka [JOK
34 Mexannueckas paboTa 1 MOIIIHOCTh hitps://m.cdsoo.ruw/f0b0as4
35 PabGota cuibl TSHKECTH, CHITBI bubnuoreka [JOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue padoOThI CUITBI TPEHUS
IIPU PaBHOMEPHOM JIBIYKEHUH TeJa
10 TOPU3OHTAIBHOM MTOBEPXHOCTH
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToTeHManpHast HEPTUs
18 Kunernueckas sueprus. Teopema o bu6nuorexa [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUs YHEPTHUH B
MEXaHUKE
40 JlaGopatopHnas pabora «3yueHue bu6muotexa [JOK
3aKOHA COXPaHEHUS YSHEPTUN» https://m.edsoo.ru/ff0bl12fe
A1 KomnebaTenpbHOE IBM)KCHHUE U €T0 bubmuoreka [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojeOaHusl.
42 BriHyX1€HHBIE KOJIEOaHUSI. bubnnorexa LOK
https://m.edsoo.ru/ff0b20{0
Pe3onanc
43 MaremMaTHu4eCcKUil U IPYKUHHBII

MasATHHUKH




44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
NPYKUHBI U MaccChl Ipy3a»

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

45

IIpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlaGopaTtopHnas pabota
«OrmpenerieHue 4acToThl ¥ ePHo/Ia
KoJIe0aHU MPY>KUHHOTO MAsITHHKA

but6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHH
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

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

48

Mexannueckue BoiaHbl. CBOMCTBA
MexaHW4YeCcKuX BOJH. [IpomonbsHbIe 1
MOTIEPEYHBIE BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3BYyKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
9acTOTHI"

52

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca




[ToaroroBka K KOHTPOJILHOU padboTe

54 1o TeMe "3aKOHbI COXpPaHEHUS. ng:;;f;;?gﬁmb 2510
MexaHnueckue KojaeOaHus 1 BOJIHBI" o '
KonTtponbHast pabota o teme

55 "3aKOHBI COXpAaHEHUS.

Mexannueckue KoneOaHusi U BOJTHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bu6nuorexa [JOK
ONEeKTPOMAarHUTHHIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBoliCTBA 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepenuus "[lkana

53 3JIEKTPOMAarHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBsA3U"

VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C ngj;ﬁfg;?rou};o b2cbe
IOMOLIBI MOOMIILHOTO Tenedona" T ]

Pemenue 3a1au Ha onpeeneHue

60 YaCTOTEI U JUINHBI
3JIEKTPOMArHUTHOW BOJITHBI
DneKTpOMarHuTHast MPUPOIa CBETA.

61 CxopocTts cBeTa. BoirHOBBIE buomorexa [IOK
cBOlCTRA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. [Ipsmonuneninoe

62 pacnpocTpaHeHUE CBETA. 3aTMEHUS bubmorexa [IOK
Conmmma 1 Tyt https://m.edsoo.ru/ff0b3658
3aKOH OTpaXCHMs CBETA. 3epKaJa.

63 Pemienue 3agau Ha mpuMEeHEHUE bubamorexa [TOK

3aKOHa OTpPAKCHUSA CBECTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienne cBeta. 3akoH

bubmuoreka [IOK

64 MIPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHue
65 cBeta. Mcrionb3oBaHKE TOJTHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXXE€HUsS B https://m.edsoo.ru/ff0b3cSc
ONITHUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnegoBanue 3aBUCUMOCTH YIJia
66 IIPEJIOMJIEHUS] CBETOBOI'O JIy4a OT
yrila najeHusl Ha TpaHulie "BO3yX-
cTekno""
VYpoxk-koH(pepeHus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI
CBsI3b"
but6mmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubnmoreka [JOK
69 [TocTpoenne n3o0pakeHU B TMH3aX hitps-//m.cdsoo.rw/f0b4d4a
Jlaboparopuas paboTa
70 "Onpenenenue HOKYyCHOTO bu6muotexa [JOK
pacCTOSIHUA U ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparotiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bu6nuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak onTuyeckas cucTema. bubmuoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koHpepenus "JlepexTo

73
3penusi. Kak coxpanuts 3peHue"
Paznoxxenne 6enoro cBeTa B CIIEKTP.

74 OnpiTel HetoToHa. CriokeHne bubmuoreka [JOK
CIIEKTpaJbHBIX LBETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas padota "OTBITHI 11O
Pa3I0KEeHUI0 OEJIOro CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU Bubmrorexa LIOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJFOICHUU Yepe3 [[BETOBBIC
bunbTph"
VYpok-npaktukym "BoiHOBBIE

76 CBOICTBa cBETa: AuUCIEpCus,
uHTepdepeHys u audpaxus”

77 OmneiTer Pesepdopna u mianetapHast bu6nuorexa [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8

3 IToctynarer bopa. Moaens atoma
bopa
Henyckanue v norioneHue cBera

79 atomoM. KBauTel. JInuneluaTsie bubamorexa [TOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI

20 VYpoxk-npaktukyMm "HabGmroneHue bu6nuorexa [JOK
CIIEKTPOB UCITYyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PamnoakTuBHOCTE U €€ BUIEI bubnnorexa LIOK

https://m.edsoo.ru/ff0c1672

%) Crpoenue aToOMHOro spa. bubnmoreka [JOK

Hyknonnas moaens

https://m.edsoo.ru/ff0c18ac




23 PannoakTuBHBIE TPEBpALLICHMUS. bu6muotexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clal4

%4 Pemenue 3aga4 o teme: bubnuoreka [JOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 ITepuon monypacnana
Ypok-koH(pepeH U

86 "IPaI[I/IoaK;EIBI:I){BIe W3IIYy4eHUS B buGnnorexa LIOK

| https://m.edsoo.ru/ff0c2126
pUpoJie, MEIULIMHE, TEXHUKE
S nepuble peakuuu. 3aKOHBI
87 cox;)aHeHEsI 3aps10BOTO U bubamorexa [TOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI

28 DOHeprus CBSI3U AaTOMHBIX SAJIEP. bubmuoreka [JOK
CB43b MacChl U DHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bu6nuorexa [JOK
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHnpepenuus "SAnepuas

01 sHepreTuka. JlencTus
pPaauOaKTUBHBIX U3Ty4YEHUN HA
YKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe

9 1o TeMe "DIIEKTPOMArHuTHOE MOJIE. bu6nuorexa [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsble siBneHus"

93 KoHTtponbHast paboTta mo Teme

"NEeKTPOMarHuTHOE MOJIE.




DJIEKTPOMArHUTHBIE BOJIHBI.
KBauroBrie gsBnenus"

[ToBTOpenue, o6odIIeHNE.

but6mmoreka [JOK
94 JIaGopaTopHbIe pabOTEHI ITO0 KyPC
" P pu P " ypey https://m.edsoo.ru/ff0c245a
BzauMonelicTBue Ten
[ToBTOpenue, 0600IIeHNE. Permenue
95 ACUETHBIX U Ka4EeCTBEHHEIX 3a/1a4 bubnnorexa LOK
p " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MpoUEeCcChl
[ToBTOpenue, 0600eHNE. Permenune
96 pacyYEeTHBIX U KAUE€CTBEHHBIX 3a]1a4 bubnmoreka [JOK
o Teme "KII/] TermnoBeIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, 0600IIeHNE. Permenue
97 ACUETHBIX U Ka4EeCTBEHHEIX 3a/1a4 buGnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexkTpoycTtaHoBOK"
[ToBTOpenue, o6odIIeHNE.
98 JIaGoparopHbIe pabOTEI ITO KyPC buGnnorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBEeTOBLIE SABJIEHUS
[ToBTOopenue, o6o0menne. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI bubmmorera [IOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHECHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PabGoTa ¢
100 Texkctamu 110 Teme "Konebanus n bubnnorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEL
[ToBTOpenue, 0600meHNe. PabGoTa ¢
" bu6muotexa [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE

sBjeHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTopenue, 06o0menne. Padora ¢
TeKcTamu 1o Teme "KBaHToBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

27







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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