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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOIO OOLIEro o0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYyYaroUIUXCsli M OpraHu3aluio U3yYeHUSs
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuiit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
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 pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIeaT B OCHOBE IIPOILIECCOB U
SBJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (pu3nUecKou
reorpaduell, BHOCMUT BKJIaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHDpa,
npenocTaBiseT HauOosiee sCHble OOpas3lpl MNPUMEHEHHUS HAyYyHOrO METOoHa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TJaBHBIX 3aJlay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PAMOTHOCTH H
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 UHTEPHPETHPOBATH  JaHHBIE UM  MCIOJb30BaTh  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, peamu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelICHHUEM



Konnernn MunucrepcrBa npocsenienus Poccuniickoit @eaepaunn (IpoToKoII 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
HCCIIEIOBATEIBLCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOIO MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEICTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  TPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
po(heCCHOHANILHOM JIeATEIBbHOCTH, CBI3aHHON ¢ (PU3MKOM, IMOArOTOBKA K
JaJbHeHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

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

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUYECKHUX, MArHUTHBIX W KBAHTOBBIX
SBJIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSCHATh (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJYUYECHHBIX 3HAHUM;

OCBOEGHHE METOJOB PEIICHUS NPOCTEHMIIMX PACYETHBIX 3adady ¢
UCIIOJIb30BaHUEM bu3ruecKux MOZENEN, TBOPYECKHUX U
PaKTUKOOPHUEHTHPOBAHHBIX 33/a4;

pa3BUTHE YMEHUIN HAOIIOAATh IPUPOIHBIEC SBJICHUS U BBIIOIHATH OMBITHI,
nabopaTopHble pabOThl M AKCHEPUMEHTAIbHBbIE HCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBLHBIX TPUOOPOB;

OocBOeHHE MPUEMOB paboThl ¢ MHpOpMaLueld (PU3NIECKOTO COACpKAHMUS,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE WH(POpMAIUY;

3HAKOMCTBO €O cpepamu MPOoPECCHOHAIBHON N1eATeIbHOCTH, CBSI3aHHBIMU
¢ (uU3MKOMH, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3MUECKON HAYKH.

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

o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeto).

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



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



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

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

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €AMHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOJY.
EcTecTBeHHOHAyUHBI METOJ IMO3HAaHMS: HaOJOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOLEeIypa NPSIMbIX U3MEPEHUI aHAJIOIOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue LEHbI AICHUS Kbl U3MEPUTEIBHOTO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa XKUAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue temmeparypbl MpPU HOMOIIM KUAKOCTHOIO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THMOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHHUSI.



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

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUIT 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 JBUKEHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMOJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHUS 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 NOKOsI. 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. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON IPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue 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 ra3oB.



JHaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a oOT o0BEMa, TemmepaTryphl. Ilepemaua naBimeHus
TBEPBIMU TEJIAMH, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ mMapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHMS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS 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. Bo3nyxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OO0BEMA MOTrPYXKEHHOW YacTH
T€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS MUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B IKUIAKOCTH, OT OOBEMA MOIrpYyKEHHOU B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IlpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpaiieHre OHOTO BUIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrenoBanue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

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

Mopnenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHUM BeIIECTBa.
Kpucramnuueckue u amopdubie tena. OObICHEHHWE 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 TEIUJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETJIONPOBOJAHOCTh, KOHBEKIIUS, U3TYUYCHHE.

KommuecTBo TeIwioTHL. YaeilbpHas TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KWUIIEHUS OT aTMOochepHOTO
JIaBJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHas TeIIOTa 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.

Hab6monenue nuddyszun.

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

N3meHeHne naBieHUs Ta3a MpyU U3MEHEHUMH 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, XKUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

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

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

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOIBI.

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

OmnpeneneHue yaelbHON TEIIOEMKOCTH 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 CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOIO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. lIlocimenoBaTtenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LIETH U MOTPEeOUTENN dIEKTpUUecKo sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHUTHL.  B3auMoOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHOe 1oJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruutHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OJIIEKTpOABUIATENIb IOCTOSHHOTO TOKA. [Crnosib30BaHME JIIEKTPOJIBUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON HHAyKuuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. CrocoObl  TOJIy4eHHUS ~ DJCKTPUUYECKOM  DSHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBISEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3aus TeJl.
JIBa poJia 2IIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsDKCHHBIX TEIL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlencTBUs DNEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 21eKTPUIECKOr0 HallPsHKEHUS BOJIBTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUHN.
. B3auMozelicTBUE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HUs OJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX NOJIEH TOCTOSSHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrEe MarHUTHOI'O MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OneiTel @apajes.

3aBUCUMOCTh HANpPABJIECHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITeIl 1O HAOMIONCHHUIO JJICKTPH3AIMH T WHIYKIUEH © TIpU
COTPUKOCHOBEHHH.

HccnenoBanue MEWUCTBUS DJICKTPUYECKOTO TIONS Ha TMPOBOJHUKH U
JTUDIICKTPUKH.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIENMU TTOCTOSTHHOTO TOKA.
V3MepeHue U peryJIupoBaHKe CHJIBI TOKA.

W3mepeHne u peryupoBaHue HaMPsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3ncCTOp, OT
COIPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

OMBITHI, JEMOHCTPHPYFOIIIHE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAH MOMEPEIHOTO
CEYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsi CHJIBI TOKAa IMPH TapaUICILHOM COCIHMHCHUN
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUIECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — 3JICKTPHYECKOTO TOKA, BBIACIACMON Ha
pe3ucTope.

HccenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIaMIIOUYKy, OT
HANPSDKCHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HcciemoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHWTHOTO TIOJIA TIOCTOSHHBIX ~ MAarHWTOB TIPU  HX
00BEIMHEHNUH U Pa3/ICTICHUH.

HccnenoBanue IEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHune AeiMCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KII/L 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI TIO MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMAarHUTHOW WHIYKLIHMH:
VCCIIEIOBAHNE W3MEHEHMI 3HAYEHUS M HANPAaBICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBmxeHue. MarepuanpHasg Touyka. Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHWKEHUSA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckopeHHOE mNpsMOJIMHEHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. [leprog m wacrtoTa obpaieHus.
JIunenHas u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperuid 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIAA CHJL.

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

Cuna TsDKECTM U 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlmxkenue ruraer Bokpyr Comnna. IlepBas kocMuueckas CKOPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teyo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. IsmeHenne umiynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TSKECTH, YHPYTOCTH,
Tpenus. CBsa3b dHepruu u padbotsl. [loTeHnnanpHast SHEPTUs Tena, NOTHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxxarou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPACKTOPUN JBHUKEHHUS OJHOTO M TOrO e Tena
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUS.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HaburoieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBM)KEHUU
OTHOCUTEILHO KaOMHEeTa QU3HKHU.

3aBUCUMOCTh YCKOPEHHMsI Tela OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenue paBeHcTBa CUIl IPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHHH.

Ilepenaya nmiysbca Ipyu B3aMMOJEHCTBUM TE.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAEHCTBUM TEN.

CoxpaHeHre UMITyJIbca TPU HEYPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHNe MEXaHUUECKON YHEPTUH ITPU CBOOOTHOM IaJICHUM.
CoxpaHeHre MEXaHUUECKON YHEPTUH NPU ABMKEHUHU TeNa M0 1eHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHUSI IAPUKA WITH TEIEHKKH.

Omnpenenenre cpeAHe CKOPOCTH CKOJIBKEHUS OpyCKa WIIA JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TIOCKOCTH.

OmnpenerneHre yCKOPEHUsS Tejla NMPH PaBHOYCKOPESHHOM JBHKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka THUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TIYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBHI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHIIBI
HOPMAJIBHOTO JaBJICHU.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATBHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SJHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTyJa. MaTeMaTudecKuid U NPYKMHHBIM MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — konebaHusa.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. H(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habiro1eHue BbIHYKJIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacnipocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o Uk w N

Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M IepuojAa KoJeOaHM MaTeMaTuuecKoro
MasITHHUKA.
2. OmpeneneHnie 4acTOTHI U IEPHO/Ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TEpHOJia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpUOIA KOeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TepUO/a KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaCHUS.
Paznen 10. D1eKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJyie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHLIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosiab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pactpoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonp30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucrema. biIM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ Jyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300paxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lony4yenue 6e50oro cBeTa Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanve 3aBUCMMOCTH yIyila OTPaK€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

W X N U kA WD E



4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CUJIBI COOMparomien
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IpPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHTOBBICE sIBJICHHS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznyyeHus. CTpoeHHEe aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoronmsl. PaaguoaxtrBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHepruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBbIC
OpTaHU3MBL.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOIOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnydeHus: IpUpOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTySIb TIPEIHA3HAYEH AJISl CUCTEMATHU3AlNU
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWsT UM OMbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY 10 (u3uke s 00ydJarommxcs,
BBIOpABIINX TOT Y4EOHBII MpeaMeET.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaINpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TMOJIydYeHHbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
KAue€CTBEHHbIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JaHHOTO pasjiefia peaanu3yeTcs
328 CY€T TOro, 4tro OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIEIOBaHUSI (PU3HUECKHUX SIBICHUH, B TOM
YuClie JUIsl MPOBEPKU FMIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, TPAKTUUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMsI BCEX U3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANPaBICHO

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:

- IPOSABJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOMN
(du3nuecKoil HayKu;

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

2) rpa:KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBbIX U
THYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKECHHI
(105637197

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX INPHUHILMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KA4YeCTB (PU3NYECKOM HAyKHU: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HAaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KyJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpEcCa K MCCIIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYPHI  3A0POBbS M  3MOLMOHAJBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30I1IaCHOrO0 IOBEJEHUS Ha
TPaHCIOPTE, HA JOPOrax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM OOOpPYJOBAHHEM B
JOMAIIHUX YCIOBUSX;

- copMUPOBAHHOCTh HaBbIKa pe(daekcuu, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

- AKTMBHOE y4YaCcTHE B PEIICHUM IPAKTUYECKHX 3a1ady (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHW3allid, Topoja, Kpas) TEXHOJIOTHYECKOW U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DU3UIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO POdeCcChid, CBI3aHHBIX C (DU3UKOH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e - OpHEHTAIMs Ha TMPUMEHEHUE (PU3NUECKUX 3HAHWU IS PEIICHUsS 3aaad B
00JIaCTH OKPY’XKAIOIIEH Cpenpl, TJIaHUPOBAHMS TOCTYIIKOB W OIEGHKH WX
BO3MOYKHBIX MMOCIIEICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AJBLHOTO XapaKTepa SKOJIOTMYECKHX MpoljieM W MyTel HX

peueHus;

e 8) amanTanum K M3MEHAIOIIUMCSH YCJIOBHAM COLMAJIbHON W NPHPOIHOH
cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJCHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
IPOEKTOB (HM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OMNBITY M 3HAHUSAM
APYTHX,

e - TIOBBIIEHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NESATENbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyInpOBaTh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEN B 00JacTu
buzukwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (UINYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BAaHUEM (PU3NYECKUX 3HAHUA;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX INI00ATBHBIX TOCIEACTBUA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TpOTpaMMBbl MO (U3MKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOyyaromerocsi 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEpPCATbHbIC YICOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBHUS.

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornyeckue AeicTBUA:
e BBIABIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
00001IIEeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYMS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M MPH U3YYCHUU (PU3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJABI C UCIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
($uU3NYECKUX BEINYVH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOH ¢u3ndecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOojee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUSA:

UCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(¢u3nyecKuit SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHio,
MOJYYCHHYIO B X0JI€ UCCIIEIOBAaHUS WM YKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 000OIICHNS U BBIBOJBI 110 pE3yJIbTaTaM
pOBEAEHHOIO HAOIIOAEHNUS, OIbITA, UCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHATH Pa3jINYHble METOAbl, MHCTPYMEHTBI M 3aIPOCHI MPH TOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4€TOM NPEIJIOKEHHON ydeOHOM
du3nveckoil 3anaun;

aHAJTN3UPOBaATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B XO7Ie OOCYXEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00OCYKIAEMOU TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOAJCpKaHUE
0J1aroKeaaTeaIbHOCTH OOIIEHHUS,

COTIOCTaBIIATh CBOM CYXKJCHUS C CYXICHUSIMH JPYTUX YYaCTHHKOB
Juanora, OOHaApPYKUBATh PA3INYUE U CXOACTBO MO3UITUH;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABIATh PE3YIbTAaThl BHIOJHEHHOTO (PU3UUECKOTO OMBITA
(3KCnIEpUMEHTa, HCCIIEOBAHUS, IPOEKTA);

INOHMMAaTh W HCHOJb30BaThb  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MpPU PEIIEHUH KOHKPETHOW (QU3ndYecKon
npo0IeMBl;

OPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JOCTH)KEHUIO: paclpelesaTh poiH, OoOCYKIaTh MpPOLECCH HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HANPABICHUIO W KOOPAUHUPYS CBOU JECUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOIIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHHBeEpCcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTyalMsIX, TPEOYIOIINX
JUIs pelieHus: U3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUN
(MHIUBUYaJIbHOE, NMPUHATHE PEIIECHUS B IpyNIe, NPUHATHE pELICHUN
rpynIoin);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pellieHUsT (PU3NUECKON 3a/1aul WIH
IUTAHAa MCCJIEJOBAHUS C Y4ETOM MMEIOILUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MPEAJIaracéMble BApUaHThl PEILICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, IMOIUOHAJIbLHBbIN NHTE/JIEKT:

JlaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH NPUYMHBI  JOCTHOKEHHS  (HEAOCTUIXKEHHUs) pe3yJIbTaToB
NEeSTEeIbHOCTH, JaBaTh OIIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(GU3MYEeCKOTO WCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BOZHMKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTH ce0S Ha MECTO JIPYroro 4YeJIOBEeKa B XOJE CIOopa WU JUCKYCCHUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
IPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHUS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBUOKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPHUS, PABHOJCUCTBYIOLIAS
cuna,  gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOONIAIONTNECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE NBIKCHHUE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpLHs,
B3aHUMOJCUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aAKPEIVIEHHOW OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJaMH, >KUAKOCTSIMU U
razamy, arMochepHoe JaBlieHWe, IUIaBaHUE Tejl, [MpeBpalieHUs
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3NYecKue SIBICHUS B MPHUPOJE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
npUpoje, JACUCTBUE CHUIIBI TPEHHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KMBOW OpraHW3M, IUIABaHHUE PHIO, phlYaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICJNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (GU3HUUECKUX SBJICHH;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbus3ndeckue BETWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tena, Cwia TpeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIBI, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYECKass W TOTCHIMAIbHAS JHEPTHs), TPHU OMHCAHUHN MPABUIBHO
TPaKkTOBaTh  (U3MYECKUI  CMBICI  HUCIOJIB3YEMbIX  BEJIMYMH, HX
0003HaUeHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN NU3YIECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs Cui (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0yoka),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHHE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTe pacy€THbIE 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMUYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 3314 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHUE
BEJIUYMHBI B (OPMYNBI U MPOBOAMUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJIy4E€HHOM (PU3NUECKON BEIUYNHBI,

pacmo3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIUIH
bu3nYECKUX METOAOB, B ONTMCAHUH MCCIIEIOBAaHUS BBIICTATH IPOBEPSIEMOE
OpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJlyYEHHBIM pe3y/lbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
bu3IecKux CBOMCTB Tel: dbopMyIMpOBaThH MpOBEPsIEMbIEC
IPEI0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMsSI PACCTOSHUS, BPEMEHM, MAcChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYMHBI OT
JIpPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUEroCs TeJla OT BPEMEHW JIBJKEHHSI TeEla, CHJIbI
TPEHUsI CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIPYTrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTAaBaHMsl TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUA, coOUpaThb YCTaHOBKY H
BBITNOJIHATh WU3MEPEHUS, CileNysl IMPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYSHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYMH B BUJC



NpPEJIOKEHHBIX Ta0nuil U TpadUKOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOANTHh KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHUS CKOJBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKWBAIONIAs CWIa, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOIe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHHH HW3MEPEHUN CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTMYHHBI;

coOIOAaTh MpaBuia TEXHUKN O€30MaCHOCTH TIpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUILI JICHCTBHS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BEChI, TEPMOMETp, IMHAMOMETp, COOOIIAIOIIUEecs COCyabl, Oapomerp,
pBIYar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JCHCTBHS HW3YYCHHBIX HNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
NOJMIINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBJICHUN U HEOOXOIUMBbIC (PHU3UICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  MPUMEPHl  (HAXOAUTh WHGOPMANUIO O  MPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKMX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpaleHuyd ¢ IprudopaMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3IO0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIIel cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHHMKOB HH(opmanuu B HHTepHere B
COOTBETCTBUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIIEIATH
uHpOpPMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHUH HAYYHO-TIOMYJISIPHYIO
auTepatypy  (pU3MYecKoro coaepKaHWs, CIPaBOYHBIE MaTepHAIbI,
pecypcsl cetu MHTEepHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNnU (PU3NIECKOTO COACPKAHHS, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOCKTOB
WM Y4eOHBIX HCCIEIOBaHWH, MpPH O3TOM TPaMOTHO HCIIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIAEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pacHpenensTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3ajayami,
CICIUTHh 3a BBINOJIHCHUEM IIJJaHA JEHUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTh  TPYMNbI,  BHICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy o0yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIA:

UCIIOJI30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHBIC COCTOSHUS BEIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MArHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHe, TEeIulonepesaaya,
TETJIOBOE€ pPaBHOBECHE, CMAUYMBAHUE, KAMWJUIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIUsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHKE), KHUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIEKTPU3AIUS TEJ, B3AUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS UHAYKIIHUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B Tpupoje, uznydenue CoiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, DJICKTPUICCKUE
SBJICHUSI B aTMocdepe, DJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JUIS JKM3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (HU3NUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBICHUS, UCIIOIb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHas TEIIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, YJleJbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHAs TEIioTa
CrOpaHus TOIUIMBA, KO3(PPHUIIMEHT TOJIE3HOTO JEWUCTBHUS TETUIOBOM



MAaIIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTh BO3AyXa, JSJCKTPUUECKUU 3apsf,
CHJIa TOKa, DJIEKTPUYECKOE HAMpsKEHHE, COMPOTUBICHHE MPOBOJHMKA,
yIeabHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta U MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHUM TMPABWIBHO  TPaKTOBATh
(GU3HYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUCHUS U CIUHUIIBI
¢uznyecKux BENMYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
$u3NYECKyI0 BENWYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECCKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TeN, (PU3WYECKUE SBICHUS W TPOIECCHI,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKOW TEOPHH
CTPOCHHS BEIIECTBA, MPHUHIIMII CYNEPIO3UIUU MO (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LIeTHd, 3aKOH
Jlxoyns—JleHnia, 3aKkOH COXpaHEHWs OSHEPTUM, TMPH OTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIpXECHHE;

OOBACHATH (PU3NYECKUE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJayd B 2—3 JEHCTBHUS, HCHOJB3Ys 3aKOHBI U
dbopMyIbl, CBsI3BIBatONUE (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1aydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX N7 pelmeHWs 3a7add, BbIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOJUMbIe il €€ pelIeHHs, MPOBOAUTH pPacu€Thl U CPAaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PEIIUTh TPU TTOMOIIH
(U3HYECKUX METOMOB, HCIIOJIB3Yysl ONMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IIPOBEJICHUS HCCIEA0BaHNUS, ANaTh BBIBOIBL;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
(GU3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3IYy4arolieil (MOrIoniaroleil)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJABI OT TEMIIEPATypPbl >KUIKOCTH U
wiomand e€ TIOBEPXHOCTH, OJCKTpH3alUs Tel U B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaM3allisl MAarHUTHBIX TIOJ€H TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,



CBOICTBa 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANONI0KEHHs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py/I0BaHus, OMUCHIBAThH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOIBL;
BBIIIOJHATh  NpSIMBIE  WU3MEPEHUS]  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUi ¢ YUETOM 33JaHHOM a0COIOTHOM MOTPEITHOCTH;
IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Ipyrol ¢  UCHOJIb30BAaHUEM INPSAMBIX HM3MEPEHUN  (3aBUCHMOCTH
CONPOTUBJICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOWAAN IONEPEYHOro
CEYEHMS U YAEIBHOIO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIEro 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCIIEJOBAaHUE IIOCJIEI0BATEIbBHOTO UM  NapajuIeIbHOTO  COEAMHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHHE, COOUPATH YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JIe1aTh BBIBOJIBI 10 PE3YJITATAM UCCIEJOBAHUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBIECHUE MPOBOAHMKA, pabdoTa W
MOIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIeysl MPEIJIOKEHHON HWHCTPYKLUHH, U
BBIUMCIISTh 3HAUEHNE BEJINYNHBI,

co0roAaTh npaBuia TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUINBI JCUCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOuHa, aMIEpMETp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIHM, DJIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIOJNB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyecKkne 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA M H3MEPUTEIIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBHUIaTeilb BHYTPEHHETO
CrOpaHHMs, BJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX
LENel ¢ MOoCaeA0BaTENbHbBIM U MAPAJIJIEIIbHBIM COEIUHEHUEM 3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB IEKTPUUECKUX LENEH;



NPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMANMIO O  MPUMEPax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3UYECKHX 3HAHWW B ITOBCEIHCBHOU
KU3HU I 0o0ecrieueHus: 0€30MMacHOCTH MPU OOpaIeHUH ¢ TprudbopamMu H
TEXHUYCCKUMHU YCTPONCTBAMHU, COXPAHCHHUS 370POBbS W COOJIIOJCHHS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYIKAIOIICH Cpe/Ie;

OCYIIECTBIISATH TOWCK WHpOpMANuu  (U3HUECKOTO COJCPKAaHUS B
WMHaTepHeTe, Ha OCHOBE WMCIONIUXCS 3HAHUW W TYyTEM CpaBHECHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATh  HMH(OpMAIUIO, KOTOpas
SBJISICTCS IPOTHBOPEYUBON UM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIB30BaTh MPH BBITIOJHCHUN YUEOHBIX 3aJlaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (pH3WYEecKoro - coaeprKaHWs, CIPABOYHBIC MaTepHAIbI,
pecypcbl ceti MIHTepHET, BIIajeTh MpUéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHWS,
0000mIasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJICP)KaHWsA, B TOM YHCJIC IyOJUYHO TPEIACTABISATh PE3yJIbTaTh
IPOEKTHOW WJIM HCCIIECIOBATEIIBCKON JESITeILHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYCHHBIN IMOHATHWHBIA —anmapaT Kypca (DU3HKH,
COIIPOBOXKJIATh BBICTYIUICHUE MTPE3CHTAIIUCH;

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, aJcKBaTHO OICHUBATh COOCTBCHHBIM BKJIAJ B
JESITETbHOCTh TPYIIIbI, BBICTPAUBAaTh KOMMYHHKATUBHOE B3aMOJICHCTBHE,
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, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJlla, pAaBHOBECUE, MEXAHUYECKHE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPHl UCITyCKAHUS U TOTJIONIEHUs, anb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, I€PHASL YHEPTETHKA,;

pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBUJKEHUE, CBOOOJHOE
NaJIEeHUE TeJl, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAaKTUBHOE IBIKCHUE, KOJIeOATEIhHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAXKECHUE
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 MPOSIBICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyKaromeMm Mupe (B TOM uuciae (U3MUECKUE SBJICHUS B MPUPOJIE:
MPWINBHI M OTJIUBBI, ABIKEHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMHU, 3XO, IIBETa Tell,
ONTHYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBCHHBIN
paaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
IPUPOIHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKK) (PU3NUECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (U3UYECKUE SBICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MIHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC Tela, HWMIIYJIbC Tela, HMMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIbHAS DHEPTUs Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHas MeXaHWU4ecKas >SHeprus,
NEPUOJT U YacTOTa KOJIEOAHWH, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHUS CPEAbl), IPU OMTUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauEHUA W EAUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
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, MPUHIUII OTHOCUTENbHOCTH [anuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



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

OOBACHATH (PU3MUYECKUE MPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 23
ypaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], IPOBOAUTH PACUEThI U
OIICHMBATh  PEATUCTUYHOCTh TMOJYYEHHOrO 3HAa4YeHUs (puanyeckomn
BEJIUYUHBL;

pacrmo3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIUIH
Gu3NYECKUX METOMOB, MCIOJIb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIIACIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
INPOBEICHUS]  UCCJENOBAaHMs, JellaTb  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl SHEPIrHH, 3aBUCHUMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSMOJIIMHEMHOE paclpOCTpaHEHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JUH3€, HAOIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YCHHS):
CaMOCTOSITEIbHO ~ COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
o0Opy/lOBaHUs, OMNUCBIBATH XOJ ONbITa M  €ro  Pe3yibTaThl,
(GbopMyIUpOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeess
CpelHee 3HauyeHUE Hu3MepsieMoll BenuuyuHbl (POKYCHOE paccTOsHUE
cobuparomeid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM IMPSMBIX HM3MEpPEHUM (3aBUCUMOCTb MYTH OT BpPEMEHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoia
KOJIeOaHM MaTeMaTH4yeCKOro MAasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3NYecKuX BEIWYWH B BUJEC TaONHIl U TpaduKOB, IeTIaTh BBIBOIBLI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

NPOBOJNTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHHUSI CKOJBKCHHsI, MEXaHW4eckas paboTa ¥ MOIIHOCTh, YacToTa |
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPYKUHHOTO MAasTHHKOB,
ONTHUYECKass CWiIa CcoOWparomiei JHWH3bI, PAJAOAKTHUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIETysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U aHATTU3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

co0roAaTh npaBuia TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPJOE TENO, TOUYCYHBIH HMCTOYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUTAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUA HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIUJOMETp, MaTYMKH TOJIOKEHHUS, PACCTOSHUA WM YCKOPEHUS, pPaKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX IPOLECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOUparomiei TuH3e;
NPUBOJIUTL  MNpUMEpPhl  (HaXOAuTh  HUHPOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HWCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPHU OOpallleHuu ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBIISATh TOWCK WHPOpManuu (U3HUECKOTO COJEpKaHUS B
WuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYSI TOMCKOBBINA 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (pu3MUecKoro coaepiaHus, CIPAaBOYHbIE MaTE€pHAaJIbI,
pecypcesl cetu HTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
MH(pOpMAaIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayAauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 o 2 1
HBHHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>keHue M B3aUMOJICVCTBHAE YaCTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMOo/IeiicTBHE TeJl
but6mmorekxa [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, Mmacca, IIIOTHOCTh 4 1 but6mmorekxa [JOK



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

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

bubmuoreka [IOK

33 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJlaMM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBiere xukocTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U T'a3a HA OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIHOCTB. JHEPrust
bubmuoreka [IOK
. 1
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocteie Mexaru3Mb! > ! https://m.edso0o.ru/7f416194
bubmuoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paspnen 1. TenuioBble siB1eHUS
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/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DJIEeKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 ITOoCTOSAHHBIN JIEKTPUUECKUN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
bubmuoreka [IOK
23 M 6 1 1.5
AUHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHA HHAYIKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONKYCaHUs 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 COXpareHi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannuyeckue KoJae0aHUsi M BOJIHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMACCKHC ROACOAIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATIACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paszgen 4. CBeToBbIe AABJICHUS
4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE pEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIeHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHBbIE
Ne uudgposbie
/i Tema YpoKka Beero KOHTpOJILHbIe HpaKaneCRue 06pa3OBaTeﬂbeIe
padoTsI padoThbI pecypenI
| ®du3uka — Hayka o npupoje. ABieHus |
npupobl. usndeckue sBIeHUs
) MexaHnueckue, TeTI0BbIe, dJEKTPUUECKUE, |
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 @uU3nYECKUE BEIIMYNHBI U UX U3MEPEHUE 1
Ypoxk-uccienoanue "M3mepenue
4 TeMIepaTypbl PU MOMOIIHU KUJIKOCTHOTO 1 1
TEPMOMETPA U AaTUMKA TEMIEPATYPHI"
Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKU
5 M3yy4aroT npupony. EcrecTBeHHOHay4YHBII | bubnmoreka [JOK
MeTto no3Hanus. Onucanue pu3nyecKnx https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIILIO MOJEIeH
VYpok-uccnenosanue "IIpoBepka runoTessl:
6 JAIbHOCTH MOJIETa HIapuKa, MyIEHHOTO | 1
TOPU3O0HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIEe
BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 JIOKA3bIBAOLIME JUCKPETHOE CTPOCHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BelIeCTBa
8 JIBH>KeHNE YacTHI] BEIESCTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMnbITHI 110

9 HaOJII0/IEHUIO TEIIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
B3anmocBs3b MeX1y CBOMCTBAMU BEILIECTB B
1 pPa3HBIX arperaTHhIX COCTOSIHUAX U UX bubnnorexka HOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
12 Mexannueckoe aBuxeHue. PaBHoMepHoOe U bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05c6
Bbu6mmoreka [IOK
13 CKopocte. EHHHIE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Nuepruga. 3akod nuepruu. Bzaumoneictsue
15 Tel II<)3K MpUYUHA I/ISMPCHCHI/IH CKOpPOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUSI TEJ
16 [InorHoOCTE BemecTBa. Pacuer maccel u bu6munoreka [IOK
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;i pabota «Ormpenenenue
IJIOTHOCTHU TBEPAOTO TEJa»
18 Pemenne 3amau mo teme "IInoTHOCTH bu6muoreka [IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yuenue
20 3aBUCUMOCTH pacTshKeHH (edopmarun)

IIPY’KHUHBI OT NPUIIOKEHHON CUJIBD)




21

SIBnenne taroreHusd. Cuna TSKeCTH

CBs3b MEXKY CHUJION TSYKECTH M MAacCOM Tea.

bu6mmoreka [IOK

22 Bec TGJIEI'; Pemenue 3amau no teme "Cunia hitps://m.cdsoo.ru/f0al 778
TSKECTH

3 Cuiia TsKeCcTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Du3NYECKUE XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al502

bu6muoreka [IOK

24 Mswmepetine ci. Jlusamomerp https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecomocTh bubmmorexa [IOK

https://m.edsoo.ru/ff0al778

26 CnoxeHue IByX CHJI, HallpaBJIEHHBIX 110 bubmmoreka [JOK
OJIHOM mpsiMoi. PaBHOAEHCTBYIOIIAS CHTT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme
"PaBHoneiicTByromas cui"

73 TpeHue CKOIbXKEHUS U TPEHUE TTOKOS. bubnnorexka HOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

79 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnnorexka HOK
CUJIBI JABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3a1a4 Ha onpenenexHme
PaBHOJIEHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['padpuueckoe nzobpaxxkeHue cuin», «CUIIbI, buommorera HOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEWCTBYIOIIAS CUI»
KontponbHas paboTa o TeMam:
32 «MexaHnueckoe ABIKEHHEY, «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe




n300paxeHue cumy, «CHb

Hasnenue. CriocoObl yMEHBITICHUS U bubnuorexa [JOK
33
YBEIUYECHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBiieHue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuorexa [JOK
OT 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPIBIMU TEIAMH, Bbu6mmoreka [IOK
JKUIKOCTSIMU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
16 JlaBieHne B )KUAKOCTH U Ta3e, BHI3BAHHOE bubnuorexa [JOK
JIGICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
17 Pemenue 3agau no reme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH [lackaimsy https://m.edsoo.ru/ff0a2826
Bbu6mmoreka [IOK
38 Coobmaiompecs cocynt https://m.edsoo.ru/ff0a2970
39 I'mapaBnnueckuit mpece bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuunnb
41 CYIIECTBOBAHMSI BO3AYIIIHON O0OIOUKH bubmmoreka [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bu6muoreka [IOK
42 Bec Boznyxa. ATmocdepHoe gaBieHne hitps-//m.cdsoo.ru/fl0a2b5a
43 N3mepenune atmocdepHoro aaBieHus. OnbIT bubnnorexa HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnnorexka HOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepounsa. ArmocdepHoe naBieHue bubnuorexa [JOK




Ha pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "AtMmochepHoe

46 "
JIaBJIEHUE
47 JleficTBHE KUIKOCTU U T'a3a HA IOTPYKEHHOE bubmmoreka [JOK
B HUX TeJIO0. ApXHUMeIoBa cuia https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota «Onpenenenue
N o . Bbubanoreka [IOK
48 BBITAJIKUBAIOLLECH CHIIbI, JEHCTBYIOLIEH HA 8
https://m.edsoo.ru/ff0a33fc
TEJ0, MIOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «/ccrnenoBanue 3aBUCUMOCTH Beca Teja B bubnuorexa [JOK
BOJIE OT 00BbEMa MOTPYKEHHOM B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6mmoreka [IOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpyupoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3agaud mo remam: «IIlmaBanue BuG 110K
HOIMoTeEKa
52 cynoB. BoznyxomnnaBanuey, «/laBienue
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B)»
bu6mmoreka [IOK
53 Mexannueckas padbora
p https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
54 MomHocTh. EqMHUIBI MOIITHOCTH
t A H = https://m.edsoo.ru/ff0a3f82
55 VYpoxk-uccienoBanue "Pacuér MOIIHOCTH,
pa3BUBaeMoOM IpH Mo IbEME 1O JiecTHULIE"
56 [Ipocteie Mexanu3mbl. Poruar. PaBHOBecue

CHJI Ha pbr4yare




KonrtponsHas padora o teme «JlaBnenue

57 TBEPJIbIX TN, )KUJIKOCTEH U ra3oBy /
Bcepoccuiickas nmpoBepouHas padboTa
PesepBHrIit ypok. Pabora ¢ TekcTamu 1o
58 TeMe «/laBieHue TBEPABIX TN, JKUIKOCTENH U bubmuoreka [IOK
ra3oB» / Beepoccuiickas mpoBepovHast https://m.edsoo.ru/ff0a4ffe
paborta
Peruaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopnas pabota «};/Iccni;())BaHHe 0.5 bubmmorexa [TOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHS pblyara
60 Pemenne 3aga4 1mo Teme «Y CIOBHUS bubnuorexa [JOK
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koaddumnment monesnoro aecTrus
61 Mexanu3ma. JlaboparopHas padota 0.5
«M3mepenune KII/] HakITOHHOM TIIOCKOCTH
6 Pemenue 3agau nmo teme "Pabora, Bbu6nmmoreka [IOK
MottHocTb, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanundeckas 3Heprus. Kunernueckas u bubnnorexa HOK
63 MMOTEHLUHUAIBHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPrUun bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT 10 TEME
"JKCIEPUMEHTAILHOE OTIPE/ICTICHUE
65 U3MEHEHUS KHHETUYECKON U MOTEHIINAILHON 1
SHEPTUHU MPU CKATHIBAHUM TEJIA IO
HAaKJIOHHOM TUI0CKOCTH"
66 Kontponbnas padota nmo teme «Pabora u

MOIITHOCTb. DHEPIUS»




67 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubmumoreka [IOK
TeMe "MexaHuueckoe aBmxenue" https://m.edsoo.ru/ff0adee6
PesepBHelIit ypok. Pabora ¢ TekcTamu 1o
68 1
teme "Pabora. Momuocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U X ONBITHBIE 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTrO, JKUIKOTO U 1 bubnuoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHNE CBOKCTB TBEPOTO, KUKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIIeCTBa Ha |
OCHOBE I10JIOKEHUU MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU
5 Kpucrannuieckne n amopdHsbie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaWJUISIPHOCTb. 1 bubnnorexka HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 buommorexa HOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATypPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBM’KEHHS YACTHIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHUs 1 bubmumoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnnorexka HOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

VYpoxk-koHpepenuus "[Ipakrnyeckoe
MCIOJIb30BaHNE TETJIOBBIX CBOWCTB BELIECTB
1 MaTepHuasioB B IEJISIX dHEProcoepekeHus"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a65c0

KomnyecTBO TEIIIOTHI. Y;[eana;I

bu6mmoreka [IOK

12
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OajlaHca. bubnnorexka HOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabota "HcciaenoBanue
14 SIBJIGHUS TETUI000MEeHa MpY CMEIIUBAHUU buommorexa HOK
. o P " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiuel BOAbI
Pacyer konm4decTBa TEIIOTHI, HEOOXOUMOTO
15 JUTSL HAaTPEBaHUs TeNa U BHIIEISIEMOT0 UM
MIPU OXJIAXKICHUU
16 JlaGopatopHnas pabora "Onpeznenenue bubnuoreka [IOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeibHas TEIIoTa bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJIMUECKUX Tel. Y AenbHasa TeIIoTa buGnnorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas padora "Onpeznenenue bubnuoreka [IOK
yAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHICHCAIIHSI. bubnnorexa HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
71 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnmoreka [JOK

3aBHCUMOCTB TEMITEPATYPBI KATICHHSI OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
"OmnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3ayXa"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Perrenue 3a1a4 Ha onpe/e/ieHHE BIaKHOCTH
BO3JIyXa

24

[TpuHtKTIBI PaOOTHI TEIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CropaHus

25

KIIJI rermoBoro asurarens. TemnnoBeie
JIBUTATEIIA U 3aIUTa OKPYKAIOIICH CPEeIbI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMs U IIPEBPALLEHUS SHEPTUU
B TEIIOBBIX IIpoLEcCcax

27

[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe
"TermnoBble siBiIcHUA. MI3MeHeHne
arperaTHbIX COCTOSIHHMI BeriecTa"

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

28

Kontponbnas padota o Teme "TemioBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM
BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [IBa pona
ANEKTPUUYECKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKTpu3anus Tel
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

Onexrpuueckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro noss. [punmmn
CYIEPHO3UINH IEKTPUUECKUX TOJIeH

bu6munoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPUYCCKUX 3apssa0B.




OneMeHTapHbli 3aps. CTpoeHue aroma

34 [IpoBOHUKY U TUATEKTPUKH. 3aKOH bubnnorexka HOK
COXPaHEHUs JIEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1au Ha npMEHEHUE CBOMCTB bubmmoreka [JOK
BIIEKTPUYECKHUX 3aPSIA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
36 cyliecTBoBaHus. McTouHUKM buGnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2IEKTPUUECKOTO TOKA buommorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO T0JIsI HA IPOBOJAHUKH U 1
IUBJIEKTPUKH"
DJIEKTPUYECKUH TOK B METaJIaxX, JKUAKOCTAX bubnnorexka HOK
39 U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopaTopHas padora 0.5 bubnnorexka HOK
"N3mepeHue u peryiupoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DIIeKTpuYecKoe HanpskeHue. BoibTMmerp.
42 JlaboparopHnast pabota "U3mepenne u 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a9e14
PETyIUPOBaHKUE HATIPSKCHUS
43 CornpoTuBieHNE IPOBOAHUKA. Y JEIBHOE bubmmoreka [JOK
COTPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTepraia"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKEHUSI. bubnmoreka [JOK




3axoH OMa 1)1 yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

Jlaboparopnast pabota "HcciaenoBanue
3aBHCHMOCTH CHJIBI TOKA, HIYILETO Yepes3

bu6mmoreka [IOK

46 pe3UCTOp, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpspKEeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS TIPOBOIHUKOB
Jlaboparopnas pabota "IIpoBepka mpaBuia
43 CJIOKEHUS HANPSKEHUN MTPU bubmmoreka [JOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 TUISt CII?IJ'IBI I')rom Ir)IpI/I napamp;enLEOM ’ bubmorexa [TOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3a1au Ha npumeHeHue 3akoHa Oma bubnnorexka HOK
IUI Pa3jIAYHOTO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnnorexa HOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabora "Onpeznenenue bubmuoreka [IOK
paboOTHl M MOIIHOCTH AJIEKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKUe e U MOTPeOUTeNn
53 AJIEKTpHYECKO sHepruu B ObiTy. KopoTkoe bubmmorera LHOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 IlocTosTHHEIE MAarHUTHL, HX B3aUMOICHCTBHE
55 VYpok-uccnenosanue "M3yyenue nonei bubnmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOe 1ojie. MarHuTHOE T10Jie 3eMIIH 1 bubnuorexa [JOK

€ro 3HA4YCHHUC IJId )KM3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




57

[ToaroTroBka Kk KOHTPOJIBHOU paboOTeE MO TeEMe
"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIEC Tela
U UX B3auMoaencTBus. I10CcTOSHHBIN
BJIEKTPUYECKUM TOK"

bu6muoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonrtponbHast pabora o Teme
"DnexTpuueckue 3apsAapl. 3apsHKEHHbIE Tela
U UX B3auMoaencTBus. I10CcTOSHHBIN
aNeKTpudeckuid ToK" / Beepoccuiickas
poBepoyHas pabora

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHelit ypok. Pabora ¢ TekcTamu 1o
teme "IloCTOsHHBIN ANeKTpudYecKuii TOK" /
Bcepoccuiickas nmpoBepouHas padboTa

bu6munoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena. MaruuTHoe nose
ANEKTPUYECKOr0 TOKa MarHuTtHoe rosie
KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

IIprMeHeHHe 3IIeKTPOMAarHuTOB B TEXHUKE.
Jlaboparopnas padota "U3yuenue neiicTBus
MarHMTHOTI'O IOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOJIBUTATENh MOCTOSHHOTO TOKA.
Hcnonb3oBanue >MeKTpoaBUTaTeNeH B

TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

JlaGopatopHnas padora "KoHcTpynpoBaHue u
u3y4deHue paboThl DJIEKTPOABUTATENS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papazes. 3aKOH JIEKTPOMArHUTHOM
unaykiuu. [Ipasuno Jlenna

64

OnexTporeneparop. CriocoOsl MoTydeHus
ANEKTPUIECKON JHEPTHH. DIEKTPOCTAHITUN
Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU




[ToaroroBka Kk KOHTPOJILHOU paboTE MO TeMe

65 "DNeKTpUUeCKNe U MarHUTHBIE SIBJIICHUS " !
66 KonrtponsHast pabora o Teme 1 bubnuoreka [IOK
"DJIeKTpUUECKUE U MAarHUTHbBIE SIBJICHUS " https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o | bubmmoreka [JOK
teme ""TeruoBble siBIIeHUS" https://m.edsoo.ru/ff0accSe
68 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
Teme "MaruuTHsele siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabusie Ilpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Mexanuyeckoe nBrmxeHre. MarepuaibHas |
TOYKA
) Cuctema orcuera. OTHOCUTEIIBHOCTD | bubnmoreka [JOK
MEXaHNYECKOI'O IBWKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOINHENHOE NBUKEHUE 1 buGnuorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE PAMOIUHENHOE ABUKECHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssmMosuHETHOE PaBHOYCKOPEHHOE 1 bu6nuorexa [JOK
JBOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JABWXeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHnas padora "Onpenenenue
7 CKO peHI/I;I: Tenf npu aBHOp CKOPEHHOM 1 1 bubmorexa LIOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBWDKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CsobOoanoe nagenue tei. OneiTe Ianues 1
PaBHOMEpHOE NBI)KEHHUE 110 OK HOCTH.
9 Ilepuon E yacrora 00 ameHHﬂpJ}gI(HeﬁHaﬂ Hu 1 buGnuorexa LIOK
p p ' https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LenTpocTpeMUTENBHOE YCKOPEHUE 1
11 ITepBbiii 3ak0H HbtoTOHA. BEKkTOp CHIThI 1 bubmuoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroTona. bubmuotexa [JOK
PaBHOelicTBYIOIIAS cria https://m.edsoo.ru/ff0ac72a
. bubmuotexa [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsoi_.[ru E0ac082
14 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbe
bu6nuorexa [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsogru/faneca2
16 Pemenue 3anau no teme «Cuina ynpyroctun»
17 JlaboparopHas padota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cra Tperns https://m.edsoj)_.[ru/fanﬂ38
19 Pemenue 3agau no teme «Cuiia TpeHHUS» buGnuorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(uimenTa TpeHMUs CKOTbKEHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no teme "3akonsl HeroTOHA. bubmuoreka [JOK
Cuia ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypoxk-koupepennus "JIBuxeHNnE TET BOKPYT
23 rpaBuTanioHHOTO 1eHTpa (ComHeyHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuiia Ts>keCcTd U bubnmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocMHYECKasi CKOPOCTb. bubmuoreka [JOK




HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33¢c

PaBHOBecue MarepuaibHOM TOYKH.
AOcomroTHO TBEpOE Teno. PaBHoBecHe

but6mmorekxa [JOK

26 . N
TBEPIOTO TeJa C 3aKPENIIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHt cuibl. LleHTp TspkecTn
PaBHOBecHe MarepruaibHOM TOYKH.
7 AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TeJla C 3aKPEINIEHHON OCBIO
BpaieHusi. MoMeHt cuibl. LleHTp TspkecTn
)3 Pewmenne 3agau mo reme "MOMEHT CHIIBL. bubnmoreka [JOK
entp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU paboTe MO TEMe
29 "MexaHn4yecKoe IBHKEHUE buGnuorexa LIOK
N ) ’ https://m.edsoo.ru/ff0b0408
B3aunMmoneiicTBue Ten
KonTtponbHast pabota o Teme
30 "MexaHNYeCKO€e IBIKEHUE bubmmorexa [IOK
. | ’ https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue Ten
Nmnynbce Tena. UMmynbse cuibl. 3aK0H
31 COXPAHEHUS UMITYJIbCA. YIIPYTroe U bubamorexa [TOK
p M o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMoeicTBIE
7 Pewmenne 3anau no reme "3akoH coxpaHeHUs bubnmoreka [JOK
uMITyJbca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHpepenuus "PeakTuBHOE IBUKEHUE
B MPUPOJIE U TEXHUKE"
bubmuoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh
p https://m.edsoo.ru/ff0b0ag84
35 Pabota cuitbl TSHKECTH, CHITBI YIIPYTOCTH U bu6nuorexa [JOK

CUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0db8




JlaboparopHas pabota «Onpenenenue
paboOThI CHJIBI TPEHUS TIPH PABHOMEPHOM

36 .
JBIDKCHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH
37 Cas3b dHepruu u paboTsl. [loTeHnnanpHast
SHEPTUs
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTUHN B MEXAHHUKE
40 JlaGoparopHas pabota «/3yueHue 3akoHa bu6nuoreka [IOK
COXpaHEHUsI IHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KonebarenpHoe IBHYKEHHUE B €TO bubmuoreka [JOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHus. BeiHyKIeHHbIC bubnmoreka [JOK
KoJjeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U Ipy>KMHHbBIN MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA
44 KOJIeOaHHWH OT KECTKOCTH MPY>KUHBI M MacChI bubmorexa [TOK
pYx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue sHEPrUn MPU MEXAaHUIESCKUX
KOJICOaHMIX
JlaGopaTopHas padora «OrnpeaeieHue
46 ‘-IaCTOI:')FLI Hpne I/II)O):La Kone6ainﬁ i UHHOTO bubmmorexa [IOK
p Py https://m.edsoo.ru/ff0blaec
MasITHHKa»
JlabopaTtopHnas pabota «IIpoBepka
47 HGSaBII)/ICI/II\I/I)OCTI/IpHe nojma Ii)oneé)annﬁ a bubnnorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
48 Mexanndeckue BonHbI. CBOMCTBA but6mmoreka [JOK




MCXaHUYCCKHUX BOJIH. HpOI[OHBHBIe u
IMOINEPECUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI

49 n
B TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa
51 Ypok-uccnenoranue "Habmonenne
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
5 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpa3Byk u bubnmoreka [JOK
nH(]pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIKHOU paboTeE MO TEMe
" bubnmoreka [JOK
54 3aKOHBI COXpaHeHusl. MexaHn4ecKue
\ https://m.edsoo.ru/ff0b25{0
KOJIe0aHUsI U BOJTHBI
KonTponpHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue KoieOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "[kana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30Banue bu6nuoreka [IOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenopanue "M3yueHne CBOMCTB
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO Bubmorexa HOK
" https://m.edsoo.ru/ff0b2c6c
MOOUITBEHOTO TenedoHa
60 Pemenue 3aga4 Ha onpeesieHNe 4YacTOThI U




JJIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHasl MPUPOIa CBETA.

but6mmorekxa [JOK

61 .
CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuueitHoe
62 acrpocTpaHeHue cBeta. 3atMenns CoHIa 1 buGnuorexa LIOK
Pactpocip ) https://m.edsoo.ru/ff0b3658
Jlynbl
3aKoH OTpaxeHUs cBeTa. 3epkaina. Pemenue
63 3a7a4 Ha IpUMEHEHHUE 3aKOHA OTPAXKEHUA buGnuorexa LIOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH NPEIOMIICHUS bu6nuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnoap30BaHMe MTOJIHOTO BHYTPEHHETO bubmmorera [IOK
yIp https://m.edsoo.ru/ff0b3cS5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtophast pabota "HcciaenoBanue
66 3aBHCUMOCTH yTJIa MPEJIOMIICHHS] CBETOBOTO
Jy4da OT yrJia maJieHus Ha TpaHuIle "BO31yX-
crekio""
VYpok-koudpepenuus "McnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, ONTHKOBOJIOKOHHAS CB3h"
bubmuorexa [IOK
68 JInazel. OnTHdeckast cuiia TUH3EI
https://m.edsoo.ru/ff0b3{2¢c
69 ITocTpoenue n300pakeHuil B TMH3AX bubmorexa LIOK
P p hitps://m.edsoo.ru/ff0bd44a
JlabopaTtopuas padora "Onpeneieaue
patopHai p P . bubnmoreka [JOK
70 (OKYCHOTO PACCTOSIHHS M OTITUYECKON CHJIBI

cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206




71 VYpoxk-koHpepenuus "OnTHuecKkue TMH30BbIE bu6muotexa [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
bubmuoreka [IOK
72 I'na3 kak ontuyeckas cucrema. 3peHue hitps://m.cdsoo.ruw/f0b4684
7 VYpoxk-koupepenuus "ledexrsr 3penus. Kak
COXpaHMTb 3peHue"
Paznosxxenue 6enoro ceeta B cieKTp. OTBITHI
74 Hprorona. CnokeHue CrieKTpaabHbIX I[BETOB. bubnnorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OTBITHI 11O
75 pa3lIoKEHUI0 OEJI0T0 CBETa B CIIEKTP U bubmuoreka [JOK
BOCIIPUATHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 [[BETOBbIe (GUIbTPHI"
VYpok-npakTukym "BoiHOBBIE CBOKCTBA
76 CBeTa: Iucriepcusi, MHTephepeHITus U
nudpakmys"”
77 OmneiTel Pesepdopaa v ruranerapaast MOIEThb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue U MOIrJIONIEHUE CBETa aTOMOM. bubnmoreka [JOK
KBantbl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabnroeHne ciekTpoB bu6nuorexa [JOK
UCIIyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorera [IOK
https://m.edsoo.ru/ff0c1672
Ctpoenue atromHoro siapa. Hykinonnas bu6nuorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHbIE TpeBpaiienus. M30Tomnbl bubnuoreka [JOK




https://m.edsoo.ru/ff0clal4

Pemenne 3agad mo reme: "PagrnoakTUBHEBIE

bubmuorexa [IOK

84 npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuoxa nmonypacnana

26 Ypoxk-koHpepennus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIy4YEHHUS B IPUPOJAE, MEAUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

%7 S nepuble peakiuu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MacCOBOT'O YUCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MaCChI bu6nuorexa [JOK

88 1 DHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "Snepueie peakun'

90 Peakuuu cuHTe3a u neneHus saep. bu6nuorexa [JOK
Ucrounuku sueprun CosiHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus " nepHast sHEpreTUKA.

91 JlericTBUA palOaKTUBHBIX U3Ty4YECHHUI Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe

9 "DIeKTpOMarHuTHOE TIOJIE. bubmmoreka [JOK
DJIEKTpOMarHuTHHIEC BOJIHBI. KBaHTOBbBIE https://m.edsoo.ru/ff0c223e
sABICHUS"

KonTtponbHast pabota o Teme

93 "NEeKTPOMarHuTHOE MOJIE.
DJIeKTpOMarHuTHhIE BOJIHBI. KBaHTOBBIE
sABICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie bubnmoreka [JOK
paboTsl 1o Kypcy "B3aummoneiicteue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTropenue, 06001eHue. Pemenne bu6nuoreka [IOK

PACUCTHBIX U KAYCCTBCHHBIX 3a/1a4 11O TCME

https://m.edsoo.ru/ff0c2572




"TenoBsie mporecch”

[ToBTOpenue, o600IeHNE. Permenne

96 ACUYETHBIX U KQUECTBEHHLIX 3a/1a4 I10 TEME 1 bubmmorexa [IOK
p . A https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii'”

[ToBTOpenue, o600IeHNE. Permenne

97 aCUYETHBIX U KaUueCTBEHHBIX 3a/1a4 110 TEME 1 bubmmorexa [IOK
p s https://m.edsoo.ru/ff0c2b30
"KII/ snexkTpoycTaHOBOK"

08 [ToBTOpenue, 06061menue. Jlaboparopusie | 1 bubmmoreka [JOK
pabotsl o Kypey "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0menne. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBLI COXPaHEHUS B 1 bubmmorexa [IOK

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

100 [ToBTOpenue, 0600meHNe. PabGoTa ¢ | bubnuorexa [JOK
texcramu 110 teMe "Koiiebanus 1 BOiaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padora ¢ | bubmmoreka [JOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, 06o0menne. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas u siepHast 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27







MPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBILEIO OGPA3OBAHUS

7 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiinydaTtb SABJICHUSA 110 ONHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/IBI/II-IeCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSIBICHHUE W3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4YHcie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SBICHUI

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, INPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3WYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, UX
0003HaueHHSI ¥ €AUHUIIB (PU3HUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOINME JaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TpapUKud  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3HMYECKUX BETHMYNH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJB3Yysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynHpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXEHHE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
Yhcllé M B KOHTEKCTE CHUTyallMi IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh IPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYEeCKHUX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NUYECKUX ABICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTth pacuéTHble 3aiaud B 1 — 2 nelcTBUS, UCMOIB3YSl 3aKOHBI U




bopMyiibl, cBs3bIBatONINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHSI 3aJaydl  3alUChIBaTh KPATKOE YCIIOBHUE, IMOACTABIAThH
buznyeckue BeNIUYMHBI B POPMYJIBI M MPOBOAUTH Pacu&Thl, HAXOAUTH
CIpaBOYHbBIE JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a]a4, OIICHUBATH

PEaTMCTUYHOCTD MOTYYEHHON (PU3HUECKOU BEIIMUHUHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
(1)I/I3I/I‘-IGCKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAHUA  BbIACIIATH
MpoBepsieMOe  TPEANnojokeHue  (Tumoresy),  pasidyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HAaXOAUTh OIIMOKH B

XO0J€ OIlbITa, ACJIAaTh BEIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

IPOBOANTH ONBITHI MO HAOMIONCHNIO (U3WYECKUX SBICHUH WIH
¢u3uueckux ~ CBOMCTB  Telx:  (OpMyTUpoOBaTh  MPOBEPsieMble
NPEANONOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (poBBIX MPUOOPOB, 3aMKCHIBATh IMOKAa3aHUS MPHUOOPOB C YUETOM

3aJaHHOH a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUN

MPOBOJIUTh  HWCCJEAOBAaHWE  3aBUCHUMOCTH  OJHOW  (DPU3HUYECKOM
BEIIMYMHBl OT JPYro C HCIOIb30BAHUEM MPAMBIX H3MEPECHMUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/ISMepeHI/IH, CJIGI[y}I Hpe,ZUIO)KeHHOMy HHaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC HpeI[JIO)KeHHBIX Ta6JII/II_I 58 I‘pa(bI/IKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjbTaTaM HCCICOO0OBaHHUA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEpPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPe/UI0KEHHONW MHCTPYKIMH: MIPU BBIOJHEHHH U3MEPEHUIl coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOH

BCJIMYHHBI

1.13

coOioaTh MpaBuUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPHUHLUMBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUS HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbI0 MX OINHCAHUS,
UCTONB3ysl 3HAaHUA O CBOMCTBax  (PU3MYECKMX  SIBICHUH U

HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NPUBOAWTH TPHUMEPHl (HAXOAUTh HWH(POPMALUIO O TMPUMEpax)
NPaKTUYECKOT'0 MCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIICH cpefe

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(poOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3JIUYHBIX HMCTOYHHKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SBISETCS MPOTHBOPEYMBON HIIH

MOXXET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BAaTh pu BBIIIOJITHCHUH y4eOHBIX 3a1aHAI
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (pu3Mueckoro  cojepikaHus,
CIIpaBOYHBIE MaTEpHalIbl, pecypcbl ceTh VIHTepHeT, BIaaeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMAIUN (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JieJaTh KpaTKue COOOIICHHS O
pe3yabTaTax NPOEKTOB WIM YYEeOHBIX MCCICIOBAaHUNA, MpPU STOM
rpaMOTHO HCIMOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(HU3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

IPU BBITIOJHEHUH YU4EOHBIX NMPOEKTOB U MCCIEA0BAHUN pacCIpeesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH,

CIEIUTh 3a BBHINIOJHEHUWEM IIIaHa JEWCTBUH, aJeKBAaTHO OICHHBATh

1.19
CO6CTB€HHBIﬁ BKJIa[ B ACATCIIbHOCTD TpyHIibl, BBICTPpAaNBaTh
KOMMYHUKATHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHE
OKPY>KaOIIHUX
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yJbTara
1.1 HCIIOJIb30BATh MOHATHUS
1.2 pa3nuyaTh SABJICHUSA MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha




OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINUX JAHHOE (PU3NYECKOE SBICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONKCHIBATh W3YYCHHBIC CBOWCTBA Ten U (U3UYECKHE SBICHHUS,
UCTIONB3ysl (U3WYECKHE BEJIMYUHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh  (U3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITWYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

bU3HYECKUX BEIUINH

1.5

XapaKkTepru30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJB3Ysl M3YYEHHBIE 3aKOHBI, IIPU HTOM JaBaTb CIOBECHYIO
(GopMynIHpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

O6’b$ICH$ITB (bl/ISI/I‘IeCKI/IG npoueccm nu CBOfICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-CJIGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/Ie nu3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 1 — 2 HM3y4eHHBIX CBOMCTBa

bu3nueckux SBICHUH, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

peuaTth pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyibl, cBs3bIBatONINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/1a4Ml 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTATOK
JMaHHBIX JJI1 pelIeHHs 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMBbIe Al €€ pelleHus, MPOBOAUTh PAcUEThl U CPABHUBATH
MOJIyUeHHOE 3HAaueHUEe (U3NYECKOW BEJIMYHUHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh TPU TOMOLIH
(U3NYECKNX METOJI0B, UCIOJb3Ysl ONMCAHUE UCCIIEJOBAHUS, BIACTATD
IIPOBEPSEMOE IPEAIOI0KEHUE, OLECHUBATh IPABUIBHOCTb IMOPSAKA

MIPOBEICHUS UCCIICIOBAHUS, JIETIATh BBIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3UYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Tel:  (OpMyTUpOBaTh  MPOBEPsieMbIe

NPENNONIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/I0BaHUs, OMUCHIBATh X0/ OMbITAa U POPMYIUPOBATEH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUs C HCIIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJEAOBAaHWE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perfI C MHCIIOJIB30BAHUCM HpSIMI:IX H3MepeHHﬁZ
MJIAaHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH
U3MEpeHusi, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKLUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOioaTh MpaBHUja TEXHUKHM Oe3omacHOCTH Tpu  pabore cC

1ab0opaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa HUX OINHUCAHUS, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaxX (HU3MUECKUX SBICHUM U HEOOXOAUMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHBIE
npuOOpsl O CXEMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIISTh CXEMBbI
UIEKTPUYECKUX LENeld C MOCIEAOBATCIbHBIM M IapaJuleIbHbIM
COEMHEHUEM JJIEMEHTOB, pa3iuyas yCJIOBHblE 0003HauYEHUs

3JICMCHTOB 3JICKTPHUYICCKUX I.IGHGI71

1.16

OPUBOIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUs (PM3NIECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHust Oe3omacHOCTH Tipu  oOpalieHuud ¢
npubOpaMy U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKAroIlel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3NIECKOTO COJCPKAHUSI B CETH
NHTepHeT, HA OCHOBE HUMEIONIUXCA 3HAHUM U MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh NPU  BBINOJHEHHHM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COJIEpKAHUS, CIPaBOYHBIC
Marepuainsl, pecypcbl cerh MHTepHeT; BiageTts  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHGOpPMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
0006m1ass wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHHsA, B TOM 4YHUCIIE MyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WM HCCIEN0BATEIbCKOM  NEATEIbHOCTH, IIPH OTOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUMHBIM ammapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYIIJICHHE MTPE3eHTaI[Uei

NP BBINOJHEHUN Y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MPOIECCOB PACHPENENITh O0sI3aHHOCTH B TPYNIE B COOTBETCTBHH C

IIOCTAaBJICHHBIMU 3aJJadyaMHu, CJICIHUTh 3a BBIIIOJHCHHUCM IIJIaHa

1.20 JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHHKAaTHBHOE  B3aUMOJCHCTBUE,  MPOSBISAS ~ TOTOBHOCTH
paspemiath KOH(IUKTHI
9 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs
pe3yJbTara
1.1 UCTIOJIb30BaTh N3YUEHHBIC TOHATHS
- pa3nuyaTh SBJIEHUS MO OMHMCAHUIO HUX XapaKTEpHBIX CBOICTB M Ha
' OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JAHHOE (PUINIECKOE SBIICHUE
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKUX SIBICHUNA B
13 OKpY’KarollleM MHUpe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
' IIPU TOM TEPEBOJIUTH MPAKTUYECKYIO 33[a4y B y4eOHYIO, BBIICISTH
CYyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GU3UUECKUX SIBICHUN
ONKCHIBATh H3Y4YCHHBbIE CBOMCTBA Tel U (uU3MUecKue SBJICHMUS,
UCTIONB3YS (DM3MYECKHE BEIWYWHBI, NPH OMUCAHUH TPABHILHO
1.4 TpakTOBaTh  (DU3UYECKUHA  CMBICI  HCTOJB3YEMBIX  BEJWYHH,

0003HaueHMSI ¥ €AUHUIIB (PU3MUECKUX BETUYMH, HAXOAUTH (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUMYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTH  TpaUKud  M3YUYEHHBIX  3aBHCHUMOCTEH

bUBHYECKUX BEIUYNH

1.5

XapakTepru30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIOJIB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKOe

BbIpaXXEHHE

1.6

OOBACHATH (PU3HYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IMPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIIAITh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 HM3YYEHHBIX CBOHCTBA

busznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3amavM (ONMHMparIIHecss Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBS3bIBAIOIINE
¢usznyeckne BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3a7auu
3alUCbIBATL  KPATKOC  YCJIOBHC, BBIABJIATH HCAOCTAIOIIHEC WA
M30BITOYHBIE JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
IJig pelICHusd, MPOBOAWUTH paC‘-IéTI:I U OLCHUBATHL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUeHUS (PU3HUECKON BEITMUNHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXXHO PpEIIUTh MPH I[TOMOIIH
(Gu3HUECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIEAOBAHUSA, BBIAEIAThH
IIPOBEPSAEMOE TPENNOIOKEHNE, OLIEHUBATh IPABWILHOCTh MOpSAKa
IIPOBEICHUS] MCCIEJOBAaHUs, [I€JIaTh BBIBOJABL, HHTEPIPETHPOBATH

pe3yabTaThI HAOIOICHHIA U OTIHITOB

1.9

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (PHU3MUECKUX SIBICHUH MU
(GHU3MUECKUX CBOWCTB TENl: CAMOCTOSATENILHO COOMpATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpyIOBaHHUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOpPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJVUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenensis cpenHee 3HaueHHE H3MepseMOd BeIMYUHBI ((POKyCHOE
paccrosiHue CcOOMparoIIe JMH3BI), 00OCHOBBIBATH BHIOOP crocoda

U3MepeHus (M3MEPUTEIBHOTO TPUOopa)

OPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEITUYUH C
UCTIONIb30BaHUEM IPSIMBIX M3MEPEHUIl: IUIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (l)I/IBI/I‘IeCKI/IX BCJIMYHUH B BHUJC Ta6J'II/IHI/I




rpaduKoB, eaTh BBIBOJIBI 10 Pe3YIbTaTaM HUCCIIETOBAHUS

1.12

OPOBOJAMTh  KOCBEHHbIE  HM3MEpPEeHHs]  (U3NYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATH HM3MEPEHHUs, Cleays MpPeUI0KEHHOH WHCTPYKILHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKK HM3YYCHHBIX (PU3UUYECKUX MOJIENICH:
MaTepuaabHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOUHHUK
CBETa, JIyd, TOHKas JIMH3a, IIJJAaHETapHas MOJEib aToMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO Si7pa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa HX OIHUCAHHUS, HUCIOJb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUH ¥ HEOOXOJAUMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TE€XHOJOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTUUECKUX
3a[a4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHS N300pakeHHH B IMIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAWTH TPHUMEPHl (HAXOAUTh HH(POPMAIUIO O MpPUMEpax)
PaKTUYECKOT0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEJHEBHOM
KU3HU JJIg  oOecriedeHusi 0Oe30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK HHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
WnTepHer, camocTOATENbHO (OpMyTupysi TOMCKOBBIH  3ampoc,
HaXOOWTb IIyTM  ONpPENEICHHUs  JOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMH YYEOHBIX 3aJaHUN  HaydHO-
HOMYJSPHYIO JINTEPATypy (U3NYECKOrO COJIEpKaHUS, CIPaBOYHBIE
Marepuansl, pecypcbl ceth MHTepHeT; BilageTe NpuUEMaMHu

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBe WH(pOpPMAIMM M3 HECKOJIBKHX MCTOYHHKOB (PU3NYECKOTO
coJlep’KaHusl, MyOJIMYHO TPEICTAaBIATh Pe3yJIbTaThl MPOEKTHOM WM
UCCIIEIOBATENbCKOM  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
MCIIOJb30BaTh N3YYEHHbIN MOHATUHHBINA anmapaT U3y4aeMoro pasjaeina
(GU3MKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToMm

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

NP BBINOJHEHUN Y4eOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOIECCOB PACHPEENSITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIWTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJEHCTBHE,  MPOSBISIL  TOTOBHOCTh

paspemniath KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
pa3neia

Kon

3JJE€MEHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUSA

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MUPA

1.1

®uznka — Hayka O mnpupone. SBIeHUS NPUPOABI.
dusugeckue SABJICHUSA: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

®dusnyeckue BenWuYuHBL.  M3Mmepenue  puznuecKux
BennunH.  Ousmueckue  mpubopel.  IlorpemHocTs

n3MepeHuil. MexayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAy4HBI METOJA TO3HAHHS: HAOIIOJICHHE,
IIOCTAHOBKaA Hay‘-IHOI‘O BOHpOCﬁ, BBIABHXCHHNEC THUIIOTEC3,
SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanue GU3NUECKUX SABJICHUN C IOMOIIBIO MOJIEIeH

1.5

[IpakTuueckue pabOTHI:

#iH#Par#HH#113MepeHne pacCcTOSIHUIM.
###Par###I3mepenne 00bEMa KHAKOCTH W TBEPAOTO
Tena.

#H#Par###OnpeneneHne pa3MepoB MajbIX TeJl.
##Par##H#l13mMepeHne  TemmepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BeIeCTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  OmBITBI,  J10Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#i#HPar#H ]| Bukenue YACTHUII BEIIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHS  YacTULl C  TEMIEepaTypoi.

bpoyHoBckoe nBkenue, muddys3us

23

B3anmoneiicTBHe YacTHI BEIIECTBA: IPUTSHKEHUE U

OTTaJIKUBAaHHC




#H##Par### ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHUJIKOCTeH W TBEPABIX (KPUCTATUIMYECKUX) Tel.

2.4 B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJEKYISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:
###Par###0Ouenka quaMerpa aToMa METOJIOM PSJOB (C
UCIob30BaHueM (pororpadumii).

2.6 #HHPar###ONBITEL 0 HAOMIOAEHHIO  TEIUIOBOLO

pacuIMpeHus ra3os.
HH#HPar###OnpITel 0 OOHApY)KEHUIO JEWCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanuyeckoe IBUKECHUE. PaBHoMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOCTb. Cpennsis CKOpOCTh npu
3.2 HEPAaBHOMEPHOM JIBW)KE€HMU. Pacdy€r mytu M BpeMeHH
JIBUKECHHUS
SlBnenne uHepruu. 3akoH HMHepuUUHU. B3anmmopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tela
34 #HHHPar### InoTHoCcTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIlecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOILBIO TUHAMOMETpPA
37 ###Par###SIBnenue Tarorenus u cuna Tsokectd. Cuna
' TSOKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H###Par#H###Clio)KeHHe CUJI, HANpaBICHHBIX [0 OJIHOMN
' npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT
3.10 [IpakTuueckue pabOTHI:




OnpeznesieHe CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBToMOOWJII W Tak gnanee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHUS Opycka WIH IIapuka Io
HaKJIOHHOM  IUIOCKOCTH. OmpeneyieHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) MpyKHHBI OT
NPUWIOKEHHON cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHSI OT Beca Tella |

XapakTepa COIPUKACAIOLINXCS OBEPXHOCTEN

3.11

dusnyecKkue SABICHUS B IPUPOJE: IPUMEPBI JBUKCHUS C
pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,

JICCTBHUE CUJIBI TPEHMS B IIPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XXUJKOCTEM 1 T'A30B
al Hasnenue TBEpmoro Tenma. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
T JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
' TEMIIepaTypbl
43 Ilepenava naBieHHsT TBEPABIMHM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYeCKHUE MaIIUHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapoctatudeckuii mapagokc. CooOmaronmecs: CoCcyabl.
I'mapaBnuueckre MexXaHU3MBbI
Atmocdepa 3emnn u atmocdepHoe Aapnenue. [IpuunHb
45 CyIIIECTBOBaHUS BO3AYHIHOW 00070ukk 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPsI
146 Wsmepenne armocdeproro nasienus. I[Ipubopsr s
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOJE OT
00béMa TOTrpYXKEHHONH B KHUIAKOCTH YacTH Tela.
OmnpeneneHne BbITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha
TEN0, NOrpyx€éHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Maccel Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLEH
CHJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BhEMa
MOTPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOAKM M  ONpeAciieHue  eé

TPY30MOABEMHOCTH

4.10

®usnueckue  SABIECHHUS B IPHUPOAE: BIIASIHUE
aTMochepHOro IaBIeHUS Ha )KUBOH OpraHU3M, TJIaBaHHE

pBIO

4.11

TexHu4YecKne yCTpOMCTBA: COOOMIAIOIIHNECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJAA, THUAPABIUYECKHM IIpeEcCC,
MaHOMETp, 0apoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOIIHOCTDB, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTE
53 [IpocThie MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHas
' m10ckocTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne nmpaBusIa paBHOBECHS pblyara K OJI0Ky
«3on0TO€  TpaBwiIo»  MexaHukd.  Koadouiment
5.5 IIOJIE3HOTO NEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHast SHEPTUM TeJIa, MOJHITOr0 HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
s g [Tonmnas MexaHuyeckass >HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUSI MEXaHUUYECKOU SHEPTUH
59 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTBHl CHIBI TPEHUS TIPH
PaBHOMEPHOM JBW)XEHMM Tella [0 TOPU30HTAJIBHOMN
noBepxHoctu. MccienoBanue yclIOBUH  paBHOBECHS
ppuara. Msmepenne KIIJ[ HakIOHHOM IJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUs] MEXaHUYECKON YHEPTUH

Ouznyeckue SBJICHUS B TNPUPOJE: pblYaru B Tele

5.10
YeJI0BEKa
TexHuueckne yCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETMOJABMKHBIM OJIOKW, HAKJIOHHASI TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
paszaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTpOEHHUs BemecrBa. Macca H  pa3mepsl
' MoJieKyl.  OmbITB, HOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TeOpuun
Mogenu  TBEPAOro, IJKUAKOIO W Ta3000pa3HOro
6.2 cocTosiHMi BemecTBa. Kpucrammnueckue u amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPUH
6.4 CMauuBaHuE U KalWIISPHBIE SIBICHUS
6.5 TermioBoe pacuiMpeHne U cxaTue
66 Temneparypa. CBsi3b TeMIeEpaTypbl €O CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaada U coBepIleHne paboThl
6.8 Buabl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS,




U3JIy4yeHue

KonnyecTtBO  TEIUIOTHL VYnenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAINYECKUX BEIIECTB.
' VY nenbHas TemioTa raBiIeHUs
[TapooGpazoBanue u  KoHAeHcaus.  Mcmapenwue.
612 Kunmenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEpaTyphl KUIIEHUSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUMBA. Y IeJbHAas TEMJI0Ta CrOPaHUs
[Mpuanmmer  pabotel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOT'O JBUTraTelNsA. 1emIOBbIC ABUraTEId W 3alllydTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHUS U MPEBpallleHUs SHEPTUU B TEIIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO  OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS.
HHH#Parf##0ONBITBL 10 BBIPAIIMBAHUIO  KPHUCTAJIOB
TOBAPEHHOM COJIM WIIA caxapa.
#HHP ar###OnbITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacLIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEIL.

#H#HPar###Onpenenene AaBiIeHUs Bo3/AyXa B OajuloHE
HITpHIIA.

HHHPar##H##ONBITE, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKICHUSL.

###Par### IpoBepka TMNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

###Par###HaOmonenne U3MEHEHUA BHYTpPEHHEI
SHEPTHM Tejla B Pe3yJbTare TeIulonepeaayn U padoThl
BHEIIIHUX CHIJL.

#i#Par#t#llccnienoBanue SBICHUS TEIUIOOOMEHA IIPH
CMEILIMBAaHUH XOJOJAHOW U rOpsiueid BOJIBI.
#HH#Par##HOnpenenenne KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenne yAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#i#H#Par###lccnenoBanue npouecca uCapeHusl.
#HHHPar###Onpenenenie  OTHOCUTEIBHOM — BJIAXKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHne yaeabHONW TEIIOThI MJIABJICHUS

Jbaa.

6.18

dusnueckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KamWULIpHbBIE SABICHHMS B IPHUPOJE,
KpUCTaJIJIBl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

WHEes, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KalWJLIAPBL, IIPUMEPHI
UCIIOJIb30BaHNS KPUCTAJIOB, XMIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apS/10B U PACCTOSHUS MEXTy TETIaMU)

73 OnexTpuueckoe nosue. Hanpsyk€HHOCTh 3JIEKTPUUECKOTO

nojs. [IpuHOUI Cyneprno3ulMMu AIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUAJIEKTPUKU
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
6 OJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHUKHU MOCTOSIHHOTO TOKa
HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
o OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPUUYECKOE
' HaIpsHKEHUe
79 ConpotuieHue MPOBOIHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma Jy1s ydacTKa enu
[locnenoBarenbHOE UM NapajjieIbHOE  COEJUHEHUE
7.11
MIPOBOJTHUKOB
PaGora M MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DJeKTpUYeCKUe IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossuHbIE MarHuThHl. B3amMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosnie. MarHutHoe moNe 3eMiid U €ro
' 3HA4YEHHE JIJIS )KU3HU Ha 3emiie
.y OnbIT Opcrena. MarHuTHOE TOJI€ SJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTB€ MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTEIE! B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTe
7.18 Oneitel  @Papanes.  SIBineHuMe  3IEKTPOMarHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DNeKTporeHeparop. CnocoObl MOJTy4eHUS
7.19 ANEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOJCHHUIO STEKTPU3AIUN TN HHIYKITUEH

Y TIPU COTPUKOCHOBEHHH.

UccnenoBanue A€UCTBHS DJIEKTPUYECKOrO TMOJs  Ha

MIPOBOJAHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBHl AJICKTPUUECKON Ienu

MMOCTOSTHHOT'O TOKA.

N3mepenHue u peryaupoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHuie HAMPSKCHHSL.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha pPe3nCTOpe.

OImBITHI, JEMOHCTPUPYIOIIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOILA/IA TMOTIEPEYHOr0 CEYEHU U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HAOPSOHKEHUM TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpPOB.
[IpoBepka mpaBuia s CHUJIBI TOKA MPH MapauieIbHOM
coequHeHUH  pe3uctopoB.  OrmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIICIISIEMON Ha pesucrope. McecinenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUYKY, OT HaNpsHKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHUCTBUSI TOCTOSHHBIX MArHUTOB.
N3yueHnne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
ux oObeauHeHMH U paszaeneHun. lccrnegoBanue
NEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI




B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymke. 3ydenue

,Z[eﬁCTBPISI MAarHuTHOIO IoOJisI Ha IPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4eHUe paboThI
3JIEKTPOABUTATEIS. N3smepenne KIIA
AJIEKTPOJBUTATEIIBHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUS 3J'ICKTpOM31"HPITHOI>i WHAYKIIHUH:
HCCIIeIOBaHUE M3MCHEHUN 3HAauYeHUSI U HaIpaBJICHU A

HHAYKIOMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKHE
ABNICHUsT B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOe

CHUSHHUEC

7.22

TexHHYecKrne YCTPOWCTBA: BJIEKTPOCKON, amIepMeETp,
BOJIbTMETp, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEPTUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXPaHUTENH, JIIEKTPOMATrHUT, JJIEKTPOJIBUTATEINb

IMOCTOAHHOI'O TOKA, reHEPATOP IMMOCTOSAHHOI'O TOKa

9 KUIIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COAECPHKAHUS
paznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe IBHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcyéra
g 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H##H#Par#H##HepaBHOMEepHOE MPAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTh Tela  MpH

HCPpaBHOMCPHOM ABUXKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEITHOE

8.5
JIBUKCHHE
8.6 #iHPartH##CBoOonHoe manenue. OnbiTel ["ammes
#H#HPar#H##PaBHOMEpPHOE [IBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepuon u yacrora oOpamieHus. JIuHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akon HetoToHa
8.11 HHHPar##H# [puHIIUTT CynIepIIO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHHs: cuila TPEHHUS CKOJIbXKEHHS,
813 CHJIa TPCHUS MTOKOSI, IPYTHE BUIIBI TPEHHUS
14 #H#HParf##Cuila  TSDKECTM W 3aKOH  BCEMHUPHOIO
5 TATOTEHUA. Y CKOpEeHUe CBOOOIHOTO MaleHus
JBwxenue  1uianer  Bokpyr  Comnuma.  Ilepas
815 KocMHu4ecKasi ckopocTb. HeBecoMocTh U meperpy3ku
PaBHOBecHe MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
#H##H#Parf###PaBHoBecue TBEPIOro Tena ¢ 3aKperIEHHON
817 ocblo BpanieHusi. MomeHT cuiibl. LleHTp Tshxectn
8.18 Nmnynsc Tena. U3menenne nmiynsca. IMnynbsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HHPar###PeakTHBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPrUH U paboTh
[lorenunanpHast dSHeprus Tena, MOJHATOTO  HaJ
823 MMOBEPXHOCTHIO 3eMIIU
8.24 IToTeHunanpHas 3HEPTUs CKATON IPYKUHbI
5 ##HParf##Kunernueckass  sHeprusa.  Teopema o
825 KMHETUYECKON 3HEpruu
8.26 H##Par###3aKkoH coXpaHEHU MEXaHUUYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenrue yCKOpeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
IBUKEHUHM O€3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAa HEUYETHBIX 4YHCEd, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CuJbl HOpPMaJbHOTO JaBieHusd. OmnpeneneHue
KodpduurenTa TpeHHUs CKoubxkeHus. OmnpeneneHue
KEcTKocTH TpykuHbL. OmpeneneHue padOTHl CHIIBI
TPEHUsT TPU PABHOMEPHOM JIBIDKEHHH TeJa 110
TOPU3OHTANILHON MoBepxHOocTH. OmpeneneHue padOTHI
CWIBl  yOPYrocTM  IpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

0JIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IC SBJICHUSA B npnpone: HpI/IJII/IBI:I 1 OTJIUBBEI,
nBrokeHue TiaHer COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKHU

MIOJIOXKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe napmxenne. OCHOBHBIE XapaKTEPUCTHKH

- Kose0aHuii: Iepruo, 4acToTa, aMIUIUTY/Aa
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBpareHne sHepruu Npu KoaeOaTEIbHOM JABHKEHUU
93 3aryxatomue KosebaHus. BbIHYXIeHHblE KoJeOaHMs.
' Pe3onanc
Mexannueckue BoJaHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHbie W TomNepeyHble BONHBL J[JIMHA BOJHBI U

CKOPOCTH €€ pacipocTpaHeHHss. MeXaHWU4YeCKHe BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTH M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
Omnpenenenue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTH4eCKOro MasiTHUKA.
OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
MPYXUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  TiepuoAa  KojeOaHui
' MOJBEIIEHHOT0O K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHui
MPYXKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoa Kose0aHui rpy3a,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbL. M3Mepenne yckopeHus CBOOOTHOTO M eHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne yCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH

103 DJleKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Oduznyeckue SBICHUS B MpUpoAe: OHUOIOTHYECKOe

10.5 neiicTBre BUJUMOTO, yIABTPapUOIETOBOTO U
PEHTT€HOBCKOTO U3JTy4eHUI

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAHHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3HU




11

CBETOBbBIE ABJIEHNA

11.1

JlydyeBast monenb cBera. ICTOUHMKH CBETa

11.2

[IpamonuHeliHOE paclipoCTpaHEHHUE CBETA

11.3

Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUS

cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHSI CBETA.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop nydeit B 1MH3e
116 Onrtuyeckast cucrema ¢oroanmnapara, MHKPOCKONA H
' TeJecKorna
117 I'maz kak onTuueckas cucrema. biau3opykocTsb u
' JAJIbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HhloTOHA.
' CrnoxxeHue CieKTpalnbHbIX IBETOB. Jlucnepcus cBeTa
[TpakTrueckue pabOTHI:
#i##H#Par#H##lccnenoBanue 3aBUCUMOCTH yria
OTpa)kKeHHUs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
Hi#HPar##l13yueHue  XapakTepUCTHK  M300paKeHHs
IpeIMeTa B IIIOCKOM 3epKalle.
#i#HPar#H##lccnenoBanue 3aBUCHUMOCTH yria
MPEIOMIIEHUsI CBETOBOTO Jiyda OT yIyla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKJIION.
' ###Par### lonyuenne W300paKeHUH C  TTOMOIIBIO
coOuparoIe JIMH3HI.
###Par###Onpenenenre  (HOKYCHOTO pacCTOSHUS U
OINITUYECKOM CHIIBI COOMpArOIIEH TUH3BI.
#H#HHPart##ONBITEL IO pa3ioXKeHHI0 Oenoro ceera B
CHEKTp.
HH#H#Par###ONBITEl 0 BOCIPUATUIO I[BETa IPEAMETOB
MIpU UX HAOJIOIEHUN Yepe3 IIBETOBbIC (PUIIBTPHI
®dusnyeckue sSBIECHUS B npupoje: 3armeHust CosHIa 1
11.10 JlyHbI, 1IBETA TEN, ONTHUYECKUE SIBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEePUCKOTI,




¢doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBBLIE ABJIEHUA
121 Onwitel Pezepdopna w mmaHerapHass MoOJeib aToma.
' Mogens aroma bopa
122 Ucnyckanne u morjioiieHue cBera aTtoMoM. KBaHTBHL
' JIuHeluaTele CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- ¥ raMMa-u3TydeHUs
14 Ctpoenue aromHoro snpa. HykiioHHas Mojenb
' aToMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. Ilepuon monypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsi0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTUA
' Connua u 3B€371
129 Snepnas osHepretuka. JledcTBHME  pagMOaKTUBHBIX
' M3JIy4eHU I Ha )KUBbIE OPTaHU3MbI
[TpakTuyeckue pabOTHI:
HaGnronenne CrulomHbIX W JIMHEHYATHIX CHEKTPOB
1210 U3IIy4EeHHUS.
HccnenoBanne TpPeKOB: M3MEPEHHE SHEPTUU YACTHIIBI
110 TOPMO3HOMY TYyTH (110 (hoTOrpadusim).
W3mepenue paanoakTuBHOro (hoHa
®usznyeckue SBICHUS B MPUPOJAE: E€CTECTBEHHBIN
PaaNOAKTUBHBIN doH, KOCMHUYECKHE Jy4u,
12.11 paaOaKTUBHOE M3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUW HA OpPraHU3M
YelioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[lonumanme ponu  ¢GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3U
U II03HABa€MOCTU SIBICHMW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTemMooOpa3ymomieli poau (GU3MKH B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
bU3MYECKUX 3HAHWK M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
¢u3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUM

3HaHus O BHJAAX MaTepuH (BEIIECTBO U MOJE), O JABUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHUsSI BellecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MexaHMYeCKUX, TEIJIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyath SBJICHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBONWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3HMUECKUX SBICHUIN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOWCTBA

(Tpu3HAKH)

Bnangenve ocHOBaMM MOHSTHIHOIO ammapara U CHUMBOJHUYECKOTO
si3pIKa (PU3UKH M KCIIOJIb30BAHHME WX JJIsl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHME XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MPOIECCHI, UCTIONB3Ys PyHIAMEHTAIBHBIE U YMITUPUUYECKUE 3aKOHBI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TCN U q)I/IBI/I‘-IGCKI/IC SIBJICHUA,

HCIIOJIb3Yys @Hznqecxne BCJIIMYHHBI

Bragenne OCHOBaMHM METOZOB HAay4yHOTO TIO3HAHUS C Yy4ETOM
coOuroIeHHsI TIpaBUi 0€30MacHOro Tpyaa: HaONoIeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHHS MO MHCTPYKLIHMH, OMHUCKHIBATH XOJ
OTIBITA U 3aIMCHIBATh €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIbI;
MPOBEJCHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHHC IJIaHUPOBATH HU3MCpPCHUA, CaMOCTOATCIIBHO C06I/IpaTb
9KCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHUC BCJIIMYUMHBI WU AHAJIM3UPOBATL IMOJYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITENIbHO ~ COOMpaTh OKCHEPUMEHTAIbHYIO YCTAaHOBKY H
MMPpOBOAUTH HUCCIICAOBAHUC 10 HHCTPYKIIUHU, NpeaACTaBJIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIATh BHIBOJBI IO pe3yabTaTaM

HCCICa0BaHUA

[TonnMaHue  XapaKTepHBIX  CBOWCTB  (DU3WUYECKUX  MOJENeH
(MaTtepuasnbHas TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, KHJAKOCTEH M TBEPIBIX Tel, IJIAHETapHas MOJENb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;mpa) U YMCHUC NPUMCHATH HUX IJId

00BsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue oOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TET, B TOM
Yyuciae W B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH MPUIMHHO-CIIEICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHBIE CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHnne pemath pacuérHple 3amaun (Ha 0aze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBl U (OpMYJBI, CBS3BIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/a4iu,
BBISIBIISITh  HEJOCTAIOINIME JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMBIG JJIA eé pelICHMs, UCIIOJIb30BATh CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACUYETHI M OICHUBATH PEATUCTHYHOCTH IOJY4EHHOTO
3HaueHUsl (PU3NUECKON BETUYHMHBI; YMEHHE OINPEACTSATh Pa3MEPHOCTh

buznyeCcKOil BETNYNHBI, TOTYYEHHON IPU PEIICHUH 3aauu

YMeHne XapakTepu3oBaTh INPHUHLUINBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIBb3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBJICHUH M HEoOXoauMmble (QuU3HUEcKue




3aKOHOMEPHOCTH

10

YMeHue UCHoibh30BaTh 3HAHUS O (PU3WUECKUX SBICHHUAX B
NOBCEIHEBHOM KM3HM s oOecrmeueHHss O€30MacHOCTH — TpHU
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolleld cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKEHMHA (PHU3MKH U TEXHOJIOTHH

IJI palfMOHAJIBHOTO IMTPUPOJO0IIOJIB30BAHUA

11

OneiT moOMCKa, NpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIIU
(GHU3MUecKOro CcoAep)KaHus C HCIOJIb30BaHHEM HH(pOpPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WHQOpPMAIIMM Ha OCHOBE UWMEIONIUXCS 3HAHUU U
JOTOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaThb  IIpHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUl HAyYHO-TIOMYJAPHYIO JIHTEPaTypy
(bu3HYECKOro coNep:KaHus, CIPaBOUYHbIE MaTepuajbl, PECYypChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBbIKAaMHM  IpeoOpa3oBaHuUs
uHpopManu ©3 OJHOW 3HAKOBOHW CHCTEMBI B JIPYrylO; YMEHHE
cO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIEHHs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanndeckoe naBwxkeHue. MarepuanbHas Touka. (CuctemMa  oTcuéra.
' OTHOCUTENBHOCTD IBHXKCHHS
PaBHOMepHOE U HepaBHOMEpHOE JBHXKeHHE. Cpennsisi ckopocTs. Dopmyna st
1.2 BBIYHCIICHHSI CpeTHEN CKOpOCTH: V = S/t
PaBHOMepHOE TIpsSIMONMHEITHOE IBHXEHHE. 3aBUCUMOCTh KOOPJIWHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUXKEHUS:
13 x(f)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, IMPOEKIUU
NepeMeNieHus, IyTH, KOOPAUHATHI TMpPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUHT
3aBUCHUMOCTh KOOpJIMHATHI Tejla OT BPEMEHHM B Ciy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBU>KEHUS:
2
Sfy=v, s i+a,= ;
2
@opMynbl I MPOCKUUU MEPEMEIIECHUs, MPOEKIHH CKOPOCTH M MPOEKIIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU:
2
1.4 .sx(a‘)=v{,x-r+ax-%.
U.\'(f]:r‘){h' +a, 1,
a.(f) =canst,
U:r: - lez =2a,s,
['padmku 3aBUCHMOCTH OT BPEMEHH MJIsi MPOEKIUU YCKOPEHHUs, MPOEKIUU
CKOPOCTH, TPOEKIUU TEepEeMELICHUs], KOOPJAWHATHI MPU PABHOYCKOPEHHOM
IPSIMOJIMHEIHOM ABMKEHUU
CBoOonnoe manenue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MAJCHHE Tela IO
1.5 BEepPTUKANMU (JABW)KEHUE TeJa BHHM3 MM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl TPOEKLUUH YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJAWHATHI TP CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIH

1.6

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tejla IO OKpyKHOCcTH. Hamnpasienue
CKOpOCTH.

®opmyna A1 BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTU U IEPHOL

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTensHOE yCKOpeHHe. HampaBiieHue EHTPOCTPEMHUTEILHOTO

yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:

dopmyra, CBSI3bIBAIONIAS IEPUO]T M YACTOTY OOpAICHHUS:

Vo= ?

1.7

Macca. I1norHocts Bewmectsa. Popmyia 1 BHIYUCICHUS ITIOTHOCTH:

_m
vV

1.8

Cuna — BektopHas pusndeckas BenuynHa. CIoKeHUE CHUIT

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-d

CoHanpaBleHHOCTb BEKTOpA YCKOPEHUS TENa U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha

TEI0

B3aumoneiictue tein. Tperuii 3akoH HeroToHa:

Fy y=-Fi_,

1.12

Tpenue nokost U TpeHHe ckoibxkeHus. Dopmyna A BHIYUCICHUS MOAYIISI CHIIBI

TPCHUS CKOJILKCHUA!




F_=pn-N

1.13

Hedbopmarnus tena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenune. 3aKoH BCEMUPHOTO TSITOTCHUS:

my -1,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyra a7 BHIYUCICHUS CHIIBI TSHKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr CousHia. [lepBas kocMu4eckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMmynbe Tena — BekTopHas Gu3nyecKas BeIHMIrHa.
=mi

Nmnynbc cuctemsl Ten. M3menenne umnymnbca. IMIynbe criibl

1.16

3aK0H COXpaHEHUs UMITYJIbCA I 3aMKHYTON CHCTEMBI TEII:
p=myUy +m, 0, =const

PeakTuBHOE NBUXKEHHUE

1.17

Mexanuueckast pabota. @opmyna AJisi BBIMUCICHHUS paOOThI CUIIBL:

A=Fseoosce

Mexannueckass MOITHOCTD:

N=2
I

1.18

Kunernueckas u NOTCHIMAJIbHAA SHCPIUs. CDopMyJIa JJIA BBIYUCIICHUA

KMHETUYECKON IHEPTUH:

HE)E
E ="

Teopema o kuHeTHYECKOM HEpTUK. DopMyra sl BEIYUCIEHUS TOTEHIUATBHON




OHCPIrum T€jia, IOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanudeckasi SHEPTHs:

E=E;+E p
L19 3aKOH COXpaHEHHSI MEXaHUYECKOH sHeprun. Popmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUU NP HAJTMYUU CUIIBI TPEHMUSL.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.
Poruar. Momenr cuibi: M - F1L.
VYcnoBue paBHOBECHUS pblyara:
M+M +..=0
1.20
[MoxBrxHbIH 1 HenmoABWKHBIHM Ooku. KIT/] mpocThIx MeXaHU3MOB,
n= Aﬂmma
A‘HI‘IIEHH
JlaBiienue TBEpIOTO TENA.
®opmya /17151 BBIYUCIICHUS 1aBJICHHs TBEPIOIO Tena:
F
P= Gl
121 JlaBnenue raza. ATMocdepHoe TaBiIcHUE.
' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
®opMyna 1751 BBIYMCIICHHS 1aBJICHHUS] BHYTPU KUIKOCTH:
P=Pgh+ P,
1.22 3akoH [lackans. ['unpaBnuueckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEICICHUS BBITAIKHWBAIOIIECH CHUIIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTD UJIHU Tas3:
1.23

Fap =pgV

Ycaopue miaBaHus Tena. [lnaBanue CYZAOB U BO3AYyXOILJIaBaAHUEC




1.24

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TEpUOA M dYacToTa KoJIeOaHui.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUI:

1.25

Marematuueckuili ¥ INpPYKUHHBIM MasTHUKYU. [IpeBpamieHue sHeprum Ipu

K0JIEOATETEHOM JBHXXCHUU

1.26

3aryxatomue kojaebanus. BeiHyknennbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIC N IIOIIEPECUYHLIC BOJIHEI. ﬂJ’H/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHECHHUS BOJTHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

IByX cpell. IH(ppa3ByK U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BEWIECTBA; APXHUMEIOBOU CHIIBL, KECTKOCTH
MPYXKUHBI; KO3(P(GUIIMEHTa TPEHHUS CKOJBKEHUS, PabOThl CHIIBI TPEHHS, CHJIIBI
YIPYTrOCTH; CPEIHEW CKOPOCTH JIBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs Opycka Tpu JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M  IepHoja
KOJICOAHUH MPYKUHHOT'O MasiTHUKA,; MOMEHTA CHJIBI, JIEMCTBYIOIIEro Ha phlyar;
paboThl CUJIBI YINPYrocTH HpHU MOABEME TIpy3a C IOMOIIbIO HEMOIBUKHOIO
650Ka; pabOTHI CWJIBI YIPYTOCTH IPU MOABbEME TPYy3a C MOMOUIBIO MOABHKHOTO
O0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIBI OT 00BEMa MOTPYXEHHOM
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOUIEN CHIIBI
OT Macchl TeNa; CUJIbl TPEHUSI CKOJIBbKEHHSI OT CHJIbI HOPMAaJIbHOTO JABJIECHUS U OT
pOia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHWHE, OT CTEIEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHA HalpaBIISIOLICH;
nepuoAa (4acToThbl) KoyieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBL;
UCCJIEJOBAaHHE HE3aBHUCHUMOCTH IepHoJa KoJeOaHUl HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDusuueckue s61eHUA 6 npupoode: TIPUMEPHl JBUKEHHMS C Pa3IMYHBIMU
CKOpPOCTSAIMH B )KMBOW M HEXUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIEC U

TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUJIAHCT ConneyHom CHUCTCMBEI,




PEaKTUBHOE IBM)KEHHE JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEJIOBEKa, BIUAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPHUSTHE

3BYKOB JXUBOTHBIMHU, 3EMIICTPACCHUC, ceilicMuUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCMpOﬁCWlBG.’ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, paCCTOAHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKEThI, pbI4ar, HOI[BI/I)KHHﬁ n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAaKJIOHHasA IIJIOCKOCTb, IPOCTBIE MCXAaHU3MbI B 6BITy,

131 COOOIIAOIUECS COCYABI, YCTPOWCTBO BOJOMPOBOAA, THUAPABIMYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIONIb30BaHUE YIbTPA3BYKa B OBITY I TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUSI  MOJEKYJISPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTo, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

57 JBrwxenne wyactuy BemecTBa. CBSA3b CKOPOCTHM  JBUIKEHUS 4YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

23 CMauuBaHue U KaOWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermnoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Teruomepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEN YHEPIUU

2.7 Buapl Temonepenadn: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3JTy4EHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=cml(t,—1;)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MpOIECccax. YPaBHEHUE TEIJIOBOIO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHeHHME BHYTPEHHEHW SHEPrUM B MpPOLIECCE

5 10 UCIapeHuss M KoHAeHcauuu. KureHwe IKHIKOCTH. YenpHas TeioTa

napoo6pazoBanus: L = O/m

2.11

Brnaxxnocts Bo3myxa




2.12

[InaBnenne w Kpuctayuzanus. 3MeHeHWe BHYTPEHHEH OJHEpPruud npu

IMJIaBJICHUU U KPpUCTAJUIU3AallNH. YIIGJIBHaH TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHHSI OHEPIUs CropaHus TOIJIMBA. YIIGJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[punnuns! pabots! TemoBbix apurateneil. KI1/1 reruioBoro apuratens

2.15

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEITOEMKOCTH METAJNIMYECKOro LMJIMHPA; KOJIMYECTBA
TEIUIOTHI, TOJNIYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCHUPOBAHHON
Maccbl, B KOTOPYIO OIYLIEH HAarpeTbld UWIMHAP; KOJIMYECTBA TEIJIOTHI,
OTAAQHHOI'0 HAarpeThiM LWIMHAPOM, ITOCJIE OIYCKaHWs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXKHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jbpja. MccnenoBaHne M3MEHEHHS TEMIIEPATYpPbl  BOABL  MPHU
Pa3IUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOIHOW H

ropsiueit BObI; IpoIiecca HCrapeHust

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUISIpHbIE
SIBIIGHUS B NPUPOJAE, KpPUCTAJUIBl B mpupoje, usnydeHue CoiHia, 3amep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWLISAPbl, IPUMEPBI UCIIOIb30BAHNUS KPUCTAILIOB,
XKHUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, BUTaTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUIa 3JEKTPUUECKUX 3apsI0B

32

B3aumoneiicTBue 3apspkeHHbIX Tel. 3akoH Kynona

33

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsaa

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro mosid. IIpunnmn

CYMEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn onexrpuyeckux 3apsnoB. /[lelcTBHE DIIEKTPUYECKOrO IO Ha

aeKTpudecKue 3apsabl. [IpoBOJHUKY U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN 37eKTpUYecKHil TOK. JleicTBHs 3iiekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4q

DJIEeKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE IEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S

18 3akon Oma mj1a yyacTka anektpudeckoit menu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:

I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHUS:
U=U;I=1+I; R:%.

CMeliaHHbIE COEJUHEHMS IPOBOIHUKOB
Pabora u MmoutHOCTH 3eKkTpuUeckoro Toxka. A = Ult, P = Ul

3.10
3akoH [[xoyns — Jlenna:

3.11 0= I’-R-t

310 Oneir Opcrena. MarHuTHoe Moj€ NPSMOTO IHMPOBOAHMKA € TOKOM. JImHum
MarHUTHOM MHIyKIIUU

313 MarautHoe 10€ IOCTOSIHHOTO MarHuta. B3auMoaeicTBUE MOCTOSHHBIX
MarHuTOB

3.14 JleficTBHEe MarHUTHOTIO IOJIsI HA IPOBOAHUK C TOKOM

3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW uHAYKIMU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepenune  3M€KTPUYECKOrO  CONPOTHMBIEHUS  PE3UCTOpPA;  MOLIHOCTH
INEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

3.16 HccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HaNpsHKEHUsT Ha KOHIaX MPOBOJIHKKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIANA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEe0BaTeIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpaBWIA ISl CUJbl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A6leHUs 6 npupooe: SIEKTPUUECKHE SBJIEHHS B aTMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMi, Ipeld MmoIocoB,
POJIb MAarHUTHOTO MOJIS 7S )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  OHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
MPEeIOXPAaHUTENH, DSJICKTPOMArHHUT, OJJIEKTPOJBHUTaTeNIb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlyueBasg monenb cBeta. [IpsamonnHeliHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkasno
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xox nyueil B nuH3e. OKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia
' aun3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucrema. Onruyeckue npubopsl
Ilpakmuueckue pabomul
###Par###13MepeHe  ONTUYECKON CHUIIBI coOuparomiell JUH3bI; (OKYCHOTO
paccTosiHus coOMparoIiei TMH3bI (10 CBOHCTBY pPaBEHCTBA pa3MEpOB MpPEAMETa U
M300pakeHHs, KOrJa MPEAMET PACIOIORKEH B JIBOWHOM (OKYyCeE), TOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOWMCTBA HM300pa)KE€HUs, TMOITYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, W3MEHEHUS (HOKYCHOTO PACCTOSIHHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yrja MIpeJoMJICHUS CBETOBOrO Jiydya OT yIjia MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO)
397 Quzuueckue saenenusi ¢ npupoode. 3armeHus ConHua u JlyHbl, 1Bera Teu,
' OTNITHYECKHUE sBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakitus, paagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKON, QoToanmapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oeta-, rTaMma-u3nyuenus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-yactuil. [InanerapHas Moaenb aroma

4.3 CoctaB aroMHOrO0 sifjpa. M3oTormnsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4€HHE NPUPOJHBIX MHHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U31y4YEHUN HAa OPraHU3M 4YEI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kiacc: 0a30BbI YPOBEHB: YUCOHUK; 3-€ U3/IaHKE,
nepepaboranHoe Ilepoimkun .M., UBanoB A.W. AkiinonepHoe o0111ecTBO
«M3parenscTBO «IIpocBemienne»

» ®dusuka: 8-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3aHNE,
nepepadboranHoe [lepoimkun .M., IBanos A.W. AxkunonepHoe 06111ecTBO
«3narensctBO «lIpocBenieHne»

» dusuka: 9-i1 kacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3JJaHuE,
nepepadbotanHoe Ileprimkun U.M., I'yrhuk E.M., BanoB A.W. u ap.

AxnronepHoe obiectBo «M3narensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



