MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QuU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboydel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHue mporpaMmbl MO (DU3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIUXCS W OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha JAESITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIeT0 00pa30BaHUAI.

[Tporpamma no ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarONIXCS.

[Iporpamma mo Qusuke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB H
SBJICHUH, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3NUeCcKOou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAINoiaraeT OBJIAJCHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, pearu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



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

IpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POopMHpOBaHUE
UCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMHUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHUE TPEICTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYECHHBIX 3HAHUH;

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

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBoeHHE NPUEMOB paboThl ¢ MHpOpMaLueld (PU3NIECKOTO COACPKAHMUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHHBaHKE WH(POpMaLUY;

3HaKOMCTBO c0 cepaMu npodhecCHOHANTbHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezaenmo), B 9 kiacce — 102 ygaca (3 yaca B Helelto).

[Ipennaraemselii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3MKe.



COJEPKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

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

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka u papyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOY.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOopa.
2. N3mepeHune pacCTOAHUN.
3. Hsmepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue temmeparypbl IPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpPaA WU
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS O CTPOCHNH BelleCTBA.

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

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHud,  OOBACHAIOMIMXCS  MNPUTSDKCHUEM — HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI IO HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaK NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3MepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOICHCTBUU TEIL.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEITUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OoT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBIL. ['mMapocraTnyeckuid
napajaokc. Cooburaronirecs: cocysl. ['uapapnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbit Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABIICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM IMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UM KOHCTPYMPOBAaHHE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTb. DHEprus.

Mexannueckas paboTta. MoOIHOCTb.

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

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W IOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JIBUKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1IOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, KHUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPHH.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TEnIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKECHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNEepeauu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnotTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbiX jaBurarenei KIIJ[ TemoBoro auraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUSI.



v ok W

O N o

10.
11.
12.
13.

Hab6monenue nuddysun.

Habmonenue siBjeHnii cMauynBaHUs U KaWUTSIPHBIX SBICHUI.
Habumronenune TemioBoro pacimpeHus Tell.

W3meHenue paBieHUs ra3a MpU M3MEHEHHHM O0bEMa M HArpeBaHUM WA
OXJIAXKICHUH.

[TpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Teruionepenauu.

OxJtaXkieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue xkumnexus.

Habmroenne noctostHCTBa TEMITEpaTyphbl Py MIIABJICHUH.
Mopenu Ter1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3yXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne uW3MeHEHHST BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OrnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesieHue OTHOCUTEIBLHOW BIaKHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TEMIOThI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

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



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3AaKOH  COXPAHEHUs
AIIEKTPUYECKOTO 3apsa.

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

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BEUIECTBA. 3akoH OMma
o ydactka uenu. llocnemoBarenbHOe W mapajuleIbHOE — COSOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUE LIeTH U MOTPEeOUTENN dIEKTpruUecKo sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OneiTel @apajnes. SABieHne 3MeKTPOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLUs TEJL.
JIBa pona 3JIEKTPUYECKHX 3apsii0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKHU.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJe TOKa. DJIEKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IIPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJEKTPU3ANMK TEl WHIYKIUECH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM IIENTH TTOCTOSTHHOTO TOKA.
N3mepenure U peryJupoBaHUe CUJIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

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

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaJUICIbHOM COEIMHEHUU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HAIPSKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIBI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MCHECHMI 3HAYCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JnBHkeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHeiHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
najgenue. OnbIThl ['anues.

PaBHomepHoe nBmkenue mo okpyxHoctu. Ileprog m vacrota obGpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[IpyHLIMT CynepnO3uLUN CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: crjla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

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

Nmnynbe tena. IsmMeHeHne uMmitynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSKECTH, YHPYTroOCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas SHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Haburo1eHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTEILHO KaOUHETa (QU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACUCTBYIOIIEW HAa HEro
CUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOACHCTBUHU TEJI.

N3meHeHune Beca Tenna Mpu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aUMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmonenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUN Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPHUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenrne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIreHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAILHOM MMOBEPXHOCTH.



10. OnpeienieHne  pabOThl  CHIIBI  yNPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEITOABUKHOTO H TTOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTHdeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBolicTBAa MeXaHMYeCKMX BOJH. [IpomonbHbie H
NONEpeYHble BOJIHBL. [[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
YIbTPa3BYK.

Jlemoncmpayuu.

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

Ha6mronenue xonebanumii rpy3a Ha HUTH U Ha TIPYXKUHE.

Habnrofgenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHbIX U IONEPEYHBIX BOJIH (Ha MOJCIIN).

HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHnie 4acTOTHI U TIEPHO/Ia KOJIEOAHHI MPYKHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIEpHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHU NPy KUHHOTO MasSTHUKA
OT MacCChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
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HUTH, OT MaccChl Ipysa.
6. OnpITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh N€pUoAa  KoJeOaHu
IPYKUHHOI'O MasiTHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMaraHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BONHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJIH. [llkana 5snekTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CkopocTb cBeTa. BogHOBBIE CBOICTBA
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaoMieHUs1 cBera. [lonHOe BHyTpEeHHee
OTpaKEHUE CBeTa. VCIonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xop nyuyel B coOuparole JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakxeHNid ¢ TOMOIIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopmens rnasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

W X N U A WD E

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUsS CBETOBOrO Jiydya OT yrjia
najieHusl.

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

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



4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAONIOJACHHUH 4Yepes
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykmnonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX S1€Ep.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA IKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTIIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOmOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOTYJIb MIPEIHA3HAUEH JJIi CUCTEeMAaTH3aI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke i OoO0ydJarommxcs,
BBIOpABIINX TOT Y4EOHBII MpEMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OeCcneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SABJICHUW TPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
SBJICHUS, INPUMEHSAA NOJIyYCHHbIE 3HAaHMs, pelaTh 3aJadyd, B TOM YHUCIE
KAuECTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBHO JIEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zena peaau3yercs
328 CY€T TOro, 4YTO OOYyYaIONIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BJICHUSI B OKPY>KaIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HU;

UCITIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YUCJIE IJIA IPOBEPKU TUIIOTE3 U MOTYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IUYHBIX HICTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bU3MYeCKO HAYKH;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHUKCHHIMA
(1)5637197

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 IOBEACHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OpMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE B PEIICHUU IPAKTUYECKHX 3a1ady (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



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

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

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALMA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pELICHUs 3ajqad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IpoOIeM U IMyTel ux

pelieHus;

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

e - TMOTPEOHOCTh BO B3aWMOJICHCTBHUU TPU BBHIMOJHEHUW WCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

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

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

e - IUIAHUPOBAHHUE CBOETO pAa3BUTHS B TNPUOOPETECHUM HOBBIX (UBNYECKUX
3HAaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO’KHBIX IJI00AbHBIX OCIIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHS TpOTrpaMMbl MO (U3UKE HAa ypPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBNUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:
e BBIABIATHP W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUHA, OCHOBAHHMSI IJIS
0000111eHNS ¥ CpPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIITNXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH U3YYCHUHU (PUINYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHHUU, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bu3NYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
HOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUA:

UCIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT IMO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil IKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
HOJYYEHHYIO B X0JI€ HCCIIeIOBAaHUS WA DKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYyTHpPOBaTH 000OIIEHUS U BBIBOBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUINYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

OPUMEHSATh Pa3INYHbIe METObl, MHCTPYMEHTHI M 3alPOCHI NPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOI
¢dusndeckoii 3anauu;

aHAJM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHbOpMaAIllMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B X0/ie OOCYXJeHHs y4yeOHOro maTepuania, pe3yslbTaToB JabOpaTOpHBIX
paboT H MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKA3bIBaTh HJICH, HAICJICHHBbIC HA pEIICHHE 3aJaud U TMOAJIepKaHHe
OJ1aroxenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABJISITh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3YIbTAThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IIPOEKTA);

INOHMMaTh W MCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpPU PEIICHUHM KOHKPETHOW (U3NYECKOU
npobJieMBl;

IPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JOCTHKEHUIO: paclpefesaiTb poiH, OOCYKIaTh IPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO WM KOOPAUHHUPYS CBOU JACHUCTBUSA C JAPYTHMH
YIEHAMHU KOMaHbL;

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

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsX, TPEOYIOLIUX
JUI pelieHus (pU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  PEUICHUH
(MHOIUMBUOYaJIbHOE, NPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WU
IUTAHAa MCCIICJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U PeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCIACAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIINX TPYTHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTo YEJIOBEKAa B XOJE CIOpa WM JUCKYCCHUHU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 Kjacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCTIONb30BaTh  MOHATHS:  (U3MYECKHME W XUMHUYECKHE  SBICHHUS,
HaOO/IeHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSIHHS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cuma,  nedopmanus  (ynpyras, — IUIacTHYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuyath sBiacHUS (AuQQy3us, TEJIOBOE IBIKCHUE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JABWKEHUE, WHEPIUS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPIBIX T C 3aKPETUIEHHOW OCHIO
BpallleHUs, Tepefada JaBICHUS TBEPABIMU TElaMH, >KUIAKOCTIMH U
razamy, arMocepHOoe JaBJCHHE, IUIABaHHWE TeEJ, TPEBpAIICHUS
MEXaHUYECKON JHEPTrUM) MO OINMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHHUE W3YYCHHBIX (PU3UYECKUX SIBICHUN B
OKpY)KaloIlleM MHpPE, B TOM 4YHCIC (PU3NYCCKUE SIBICHHUS B MPHUPOJC:
IPUMEPHI ABM)KCHUS C PA3UYHBIMU CKOPOCTSMU B JKUBOW M HEKHBOU
npupoje, ACUCTBUE CHUIIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TEJIe YeJIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/ady B YUeOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UIECKUX SBICHUM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBicHWe (TBEPIOTO Tena, J>KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHWJbl, KOXD(HUIMEHT TMOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KHHETHYECKAass W TOTCHIMAIbHAS SHEPTHS), MPHU OMHCAHUHN IPABUIHHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJIMYMH, UX
0003HAYCHHUSI W CIWHUIBI (U3MUYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS TIpaBUIa CIOKEHUs cuil (BIOJb OJHOM MpsAMOIi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0Jioka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewmiatb pacy€THblE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHUE
BEJIUYMHBI B (OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3nYECKUX METOOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBMKCHHUS TeEJd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIBI
YIPYrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
IOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOIO MCCIEAOBaHUA, coOHMpaThb YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUS, CieNysl IMPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIUYUH B BUJC



NpPEJIOKEHHBIX TaOnuil U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUIKOCTU W TBEPIOrO Teja, CUja TPEHUS CKOJIBXKECHMUS,
JaBJI€HUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JICHCTBYyIOIIas  Ha
HOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro ACHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TIPH
BBINIOJIHEHUHM W3MEPEHUIN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

co0roaaTh npaBuia TEXHUKU 0€30IIaCHOCTH IIpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIMECS COCyAbl, OapoMerp,
phlyar, NOJABUKHBIA N HEMOJBUAKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JCWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOnucaHusd (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MpPUMEPax)
IPAKTUYECKOI'0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IIOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHusi 6€30IacHOCTU MpU OOpalieHuyd ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pPOBbS U COOJIOIACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M IyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEUYUBONW MIM MOKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro CcOAEpXaHMs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcesl cetu MHTEpHET, BiiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB HMH(pOpMaLUU (PU3UUECKOIO COAECpPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3ysIbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenesiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layami,
CICIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCII0JI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIIeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOEC pPaBHOBECHE, CMAYMBAHUE, KANWJUISPHBIC SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJEeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, MEHCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBIICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpY’)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, usinydenue CoiHlIa, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nueckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHas TEIIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, yJleJbHAsg TeIoTa NapooOpa3oBaHUs, ylelbHas TeIioTa
CropaHus TOIUIMBA, KO3(PQPHUIIMEHT TOJIE3HOTO JEUCTBUS TETUIOBOM



MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, AJICKTPUUYCCKUU 3apsl,
CUja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHBIICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta M MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpW OMHCAHWMA TMPaBWIBHO  TPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U CIUHUIIBI
GU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMU TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsAaa, 3akoH Oma i yyacTKa LIeTH, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUW, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYECKOE
BEIPAKCHHC,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIEC W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyu B 2—-3 JEHCTBUA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISABISTH HEIOCTATOK
JaHHBIX N7 peUIeHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pelieHUs, TPOBOJAUTh PACUETHl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNUE, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, JCJIaTh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WU
Gu3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT I1BETa H3JIyYarolied (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wionand e€ TIOBEpXHOCTH, OJCKTpH3alus Tel W B3aUMOJCHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaM3allisl MAarHUTHBIX TIOJI€H TIOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, OMUCHIBAThH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMBIE  WU3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPECHUMN C YIETOM 33JIaHHON aOCOIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUUYHUHBI OT
JpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAANA IIONEPEYHOIO
CEYEHHs U YAECIbHOTO COIPOTUBIICHMS BEIECTBA NPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSKEHUS Ha IPOBOAHUKE,
UCCIICAOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIWYUH (yHeibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys IPEMIOKEHHON MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYMHBIL;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MACHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000py/10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaXx)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B MOBCETHEBHOM
XKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIleHuH ¢ MpUOOpamMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBISATh MOWUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro  CcoAepXKaHHs, CIPAaBOYHbIE MaTE€pHAIIbI,
pecypcbl ceti IHTepHET, BlageTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIC NMHCHMEHHBICE M KpaTKHE YCTHBIC COOOIICHMUS,
0000mIasi wH(pOpPMAIUIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEeN0BATENbCKON JEATEIbHOCTH, MPU 3TOM IPAMOTHO
UCTIONb30BaTh M3YYCHHBIM TIOHATUWHBIA ammapar Kypca (U3HKH,
COTPOBOXKIATh BBICTYIIJICHHUE MMPE3CHTAIUCH;

OpU BBIMOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeieiaiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JESTEIIbHOCTh TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peiiaTb KOH(IUKTHI.

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

UCIIOJB30BaTh IOHATHUS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHENHOE [IBHKEHUE, CBOOOJIHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBXKEHHE 10 OKPY>KHOCTH, B3aUMOJECHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBUIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PpACIpPOCTPAHCHHE, OTPAKECHHE W IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEHUE OEJIoro cBeTa B
CHEKTp M CIIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHHHA B
OKpy»KaromeMm Mupe (B TOM uuciae (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IlyHAMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUN Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsI MU MTHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HWMITYJIbC Tejla, HWMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPTHs Tea,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeEXaHU4ecKas DSHeprus,
MEPHOJT U YacTOTa KOJICOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEeNIh MPEIOMIICHUS CPEbI), TP ONMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWI, MPUHIUI OTHOCUTENbHOCTH [anuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI



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

OOBACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
$uznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THbple 3a7aud (OmMUparoImuecs Ha cucteMy u3  2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHEC
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/OB, HCIOJb3Ysl OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEIINOJOKEHNE, OICHUBATh MPABHWJIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHH, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsSI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OINUCHIBATH XOJ ONBITa M  €ro  Pe3yibTarhl,
(dbopMyIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsIieMONM BETUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEHUs
(M3MepuTEIHHOTO MPUO0pPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yria MaJeHus W yria MpejIoMJIeHHs] OT yria



NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
¢u3znyecKkux BeIMYMH B BUe TaOMUI] U rpaduKoB, AeIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEA0BaAHNUS;

IPOBOJNTHh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHM4YecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MaTeMaTH4ecKoro U IMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHNM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3inuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHMUA (B TOM YHUCIE:
CIUJIOMETp, JaTUMKH IIO0JIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJbI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IIOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHMSI B OKPYIKAIOILIEHN CpEE;

OCYIIECTBIISATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



IYTH OIpPEEIICHUS JTOCTOBEPHOCTH TOTYYCHHOW MH(OPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BATh MPH BBITIOJHEHUN YUEOHBIX 3aJIaHU HAYYIHO-TIOMYJISIPHYIO
auTepatypy  (pU3MUECKOro - coAepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJCpPIKAHMA,
NyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MITH MCCIEI0BATEIbCKOM
NESITeIbHOCTH, TPU OTOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE MPE3CHTAMEH C Y4E€TOM OCOOCHHOCTEH ayTuTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbubnuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHHCCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JIBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexka [HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue Te
bu6mmoreka [IOK
B M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

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




8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [JOK
’ P B https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
1.2 Tenuiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHUS
)1 DnekTpruyeckue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHHYEeCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0J1e0aHus ¥ BOJTHBI
Bbu6nuoreka [JOK
2.1 Mexaandeckue Kojiaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHu4ecKkue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBIE SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®du3nKa — HayKa O PUPOJIE.
SIBnenuns npuponsl. dusnyeckue
SIBIICHUS

Mexanndeckue, TeIIOBEIE,
AJIEKTPUUYECKUE, MAaTHUTHBIC,
CBETOBHIE, 3BYKOBBIC SIBIICHHS

dusnyeckue BeTUYUHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIepaTyphl”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH{ U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUHBI METO
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUU C IIOMOILLIO MO

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: AAJIHOCTD IOJIETA IIAPHKA,
MYLEHHOTO FOPU30HTAIBHO, TEM
Oosblie, yeM O0JbIIe BHICOTA ITycKa"




Crpoenue BemectBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIIlECTBa
8 JIBU>KEeHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIO/ICHUIO TETIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBs3b Mexy CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBUKEHUE
bu6mmoreka [IOK
13 Ckopocth. EAUHHUIIEI CKOpOCTH
p a H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu 1 BpeMeHU ABMKECHUSI bubmmorexa [IOK
yr p https://m.edsoo.ru/ff0a0ae4
HMuepnust. 3aKkoH HHEPINU.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK IpUYNHA bubmorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Tela I10 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IIIOTHOCTE

bu6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucThKa
19 B3aumMoencTus Teia. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanym) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenmne Tarorenus. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna tsokect"
” Cwita TKeCcTH Ha APYTUX IJIaHEeTax. bubmmoreka [JOK
DuU3NYECKUE XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
Bbubnuoreka [JOK
24 Mswepenne cui. unamomerp https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
Cl10)KeHHEe IBYX CHII, HalIPABICHHBIX
26 10 OJTHOM H?)H?\I/It)f/’l. ’ bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIIASA CHIT
27 Pemenue 3anay o teme
"PaBHonelicTBytOMmAast cui”
73 Tpenue CKONIbXKEHUS U TPEHUE TTOKOS. bubanorexa [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabota «3yueHue bubmuorexa [JOK




3aBUCHMOCTHU CUJIBI TPCHU A
CKOJIbJKEHUS OT CUJIbI AaBJICHUS U
XapakTepa COMPHUKACAIOUINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemienue 3amaq Ha OIMPCACIICHUC

30 PaBHOAECUCTBYIOIIEH CUIIBI
Pemenue 3agag mo remam: «Bec

31 tenay, «['papuueckoe n3odbpaxenue bubnuoreka [IOK
cuny, «Cunsly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHTposbHas paboTa mo Temam:
«MexaHndeckoe JBIKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«['papuueckoe n3obpaxkeHue cui,
«Cubn»

13 Jasnenue. CiocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD

34 JIaBJICHMS ra3a oT 00bEMa, buGnnorexa LIOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBieHus TBEPABIMHU
35 TGJIpaMI/I, JKUJKOCTSIMHA U Ir)asaMI/I. 3akou buGnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHME B )KUJIKOCTH U rase, bubnnorexa [HOK
BBI3BAHHOE JICUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaromnuecs COCyIbl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

Bbu6nuoreka [JOK

39 I'mapa €CKuH mpecc
FAPABITHHECCIIH TP https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
SKAIKOCTHBIN HacocC
Atmocdepa 3emin. [Ipuannel
CYIIECTBOBAHUS BO3YIITHOM
41 O?:IOIIKH 3emiu 3aBy;c1HMOCTL bubmorexa HOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUsI OT BBICOTHI
HaJ[ yDOBHEM MOPS
Bbu6nuoreka [JOK
42 Bec Bo3ayxa. ATmocdepHOe JaBiieHHE
BO3AYX TMOChEpHOS AaBICHH https://m.edsoo.ru/ff0a2b5a
13 N3mepenue arMochepHOTo JaBICHHUS. bubmmoreka [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EepHOTO
44 aBJICHHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepousa. ArmocdepHoe bubanorexka [HOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3anay 1o teme
"AtMmocepHoe naBieHue"
JlelicTBUE )KUJIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHUJIBI, bubmuorexa [JOK

JIEUCTBYIOLLEH HA TEJO, TOIrPYKEHHOE
B JKHUJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca
Tela B BOJIE OT 00bEéMa MOrpyKEHHOM
B JKUJIKOCTb YaCTH TeJa»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
onpezaeneHue €€ rpy30noabEMHOCTH"

52

Pemienne 3agau 1o temam: «IlnaBanme
cynoB. Bo3nyxomiaBanuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MomuocTts. EquHuner MOIHOCTH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a382

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpHU
oabLEME I10 JiecTHuUIe"

56

IIpoctsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha ppruare

57

KoHnTtponbHas pabota 1mo Teme
«/laBiIeHHE TBEPIBIX TE, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
mpoBepoyHas pabora

58

PeseprubIil ypok. Pabora ¢ Tekctamu
o TeMe «/laBnenue TBEPABIX Te,

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




KUAKOCTEH U Ta3oBy / Beepoccuiickas
nmpoBepovHas paboTa

59

Pbruaru B TexHuKeE, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«HMccnenoBanue ycioBHil paBHOBECHS
ppIyara»

0.5

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

60

Pemmenue 3agad mo reMme «Y CI0BUS
paBHOBeCI/ISI quara»

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

61

Koaddumuent nosesHoro neicTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HaknoHHON
IJIOCKOCTH

0.5

62

Pemenne 3agau mo teme "Pabora,
MoimHocTh, KITJT"

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

63

MexaHunueckas SQHEprusi.
Kunernueckas u noreHmanbHast
SHEPrus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruun

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

65

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCHEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU U
NOTEHLHAILHON SHEPTHH MTPU
CKATBhIBAHHUHM TeJIa 10 HAKJIOHHOU
MJI0CKOCTH"

66

KoHTponbHas pabota 1mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

67

PesepBHeIit ypok. Pabora ¢ Tekctamu

Bbubnuoreka [JOK




o TemMe "MexaHn4yeCcKoe IBUKeHUeE"

https://m.edsoo.ru/ff0adee6

PeseprubIit ypok. Pabora ¢ Tekctamu

68 o TeMe "PabGora. MOIIHOCTS. 1
Ouneprug"”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bubnuoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue 1 KallWUISPHOCTb. 1 bubnnorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CxKaTHE 1 buommorexa LHOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YacTUIL
9 Buytpennsis sneprus. CriocoObl ) bubmmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbu6nuoreka [JOK

11
BEIIECTB U MaTEPHUAIIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus"

12 KoaunuectBo TemnoTsl. Y aenbHas Bbu6nuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubanorexa [HOK
TennooOMeH U TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEMIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs Tena
U BBIJICISIEMOTO UM TPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yEIbHOU TEMJI0EMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TeraoTa bubanorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTAJUIMYECKUX "P;en VY nenbHas buommorexa HOK

P A https://m.edsoo.ru/ff0a71d2

TEIUI0TA TIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIBHOM TEIJIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCALHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTh TeMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopras
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXxa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIB paOOTHI TETIIOBBIX
nsurareneid. [TlapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/l remioBoro aBuraresns.
TemnoBble ABUraTeNy U 3alIUTa
OKpYKaIOLIEH cpesibl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBeIc ABICHUS.
W3meneHune arperaTHbIX COCTOSHUI
BemecTna"

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

28

KoHnTponbHas pabota 1mo Teme
"TennoBrle sBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

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

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUCCKUX 3aPSI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"




B3anmonencTere 3apsyKeHHBIX TEIL.

Bbu6nmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TMOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nons. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH Bbu6nmuoreka [JOK
COXPaHEHUS INEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha mpuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymecTBoBaHus. MlcTouHnKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JlecTBUS 2IEKTPUUECKOI0 TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelicrBue

38 AJIEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U AUDJIEKTpUKH"

19 DIIEKTPUUYECKUH TOK B METasIax, bubanorexa [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "N3MepeHue U peryJInpoBaHue CUIIbI 0.5 bubnmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaboparopnas padoTa

Bbu6nmuoreka [JOK

42 "M3MepeHune U peryJupoBaHue 0-5 https://m.edsoo.ru/ff0a9¢14
HanpskeHus"

13 CormnpoTHuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enbpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubanorexka [HOK
MPOBOJHUKA OT €ro JUINHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEUEHUs U Marepuaia”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspbkeHud. 3akodH OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

1enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
MOCIIEIOBATEIIFHOM COCIUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbubnuoreka [JOK

napauiCJIbHOM COCAUHCHU N
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4y Ha npuMeHEHUE

50 3akoHa OMa U1 pasiIndHoro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUUIECKOTO bubanorexka [HOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00THI U MOIIHOCTH JJIEKTPUUECKOTO bubmorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUYECKHE TIETTH U IIOTPEONTENH
53 DJIEKTPUUECKOM DHEPTUH B OBLIT bubmorexa LIOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 ITocTossHHBIE MATHUTHIL, HX
B3auUMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue bubanorexka [JOK
55 . |
M10JICH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruauntHoe nose. MarautHoe 1oie
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaueHue JUIS KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3apsIIbl.
57 3apspKeHHBIE Tena U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [1oCTOSHHBII
AIEKTPUYECKHI TOK"
KoHTtponbHast pabota 1mo Teme
"DneKTpUUeCcKue 3apsaabl.
P P bubmuorexa [JOK
58 3apsKEHHbIE Tea U UX

B3auMoencTBU. I10CTOSHHBIN
aneKTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal




npoBepoyHas pabora

59

Peseprubriit ypok. Pabora ¢ Tekctamu
no Teme "[locTosTHHBIN
anekTpuueckuit Tok" / Beepoccuiickas
npoBepoyHas pabora

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

60

OnbIT OpcTeaa. MarautHoe nose
AJIEKTPUIECKOTO TOKa MarauTHoe
M0JIE KaTYIIKH C TOKOM

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

61

[IpuMeHeHue FIeKTPOMarHuToOB B
texuuke. Jlaboparopnas pabora
"N3ydyeHue nericTBUS MArHUTHOTO
OJIS1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOABUTATEh TTOCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOJBUTATENCH B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI 31ekTpoaBUrarens”

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

63

OnbiTel Papajes. 3aKOH
3JIEKTPOMArHUTHON MHIYKIIUH.
[IpaBuio Jlenna

64

Onekrporeneparop. Criocoos
MOJTyYEHUS SJIEKTPUUECKOIl SHEPTUH.
DJIEKTPOCTAaHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEKTPUUYECKUE U




MArHUTHBIE BJIeHUS"

KontponbHas padoTa o Teme

66 "DeKTpUUECKIE U MAaTHUTHBIE 1 bubmorexa LIOK
p” https://m.edsoo.ru/ff0acb14
SIBJIEHUS
67 PesepBHblitl ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
o teme "TeroBrle saBiIcHusd" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1
o TeMe "MarguTHele aBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
[}
‘:;n Tema ypora Bcero Konrpoakueie  ITpaxruiecikue i[:;:eﬂﬂﬂ :)lg[()bal;?)l;:feﬂbﬂble
padoTsbI padoThI pecypen

| Mexannueckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBWXCHUE https://m.edsoo.ru/ff0ad19a
HepaBuoMepHoe npsiMOTTUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHETHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpenenenne

7 YCKOPEHHUS TeJa npu ) ] bu6nuoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ocKkocTh"

g CBo0Ooguoe nagenne teir. OIbITh |
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
1 [IepBeiii 3axkon Herotona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6muotexa [JOK
PaBHOelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bu6nuoreka [JOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Crna ynpyroctu. 3akon T'yka ngs?;jglfeegsifgimaecﬂ
16 Pemenue 3agau no reme «Cuia
YIIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bu6nuorexa [IOK
JKECTKOCTU IPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6nuoreka [IOK
18 Cuna Tpenus https://m.edsogm/fanﬂ38
19 Pemenne 3agau mo teme «Cua bubnuoteka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(uimenTa TpeHUS CKOIBKEeHUS" https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna Bubnuoreka LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEHHUS
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepennus "JIBuxeHne Temn

23 BOKPYT TPaBUTALIMOHHOTO LEHTPA
(Conueunast cucrema). ['amaktuku"
Pemenue 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[lepBas kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
25
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MarepraJIbHOW TOUKH.
AOGCOIIIOTHO TBEPOE TEIO.
26 PaBHOBecue TBEpIOro TENA € bubmorexa [IOK
.. o P https://m.edsoo.ru/ff0afe36
3aKperIEHHONW OChIO BpallleHUSI.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecHe MarepraJIbHOW TOUKH.
AOCOIIIOTHO TBEPOE TEIO.
27 PaBHOBecue TBEpIOroO TENA €
3aKPEIIEHHON OChIO BpallCHUSI.
MowmenT cunsl. LlenTp TsxecTu
73 Pemenue 3agau no reme "MomeHT bubnuoteka [JOK
cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
29 TeMe "MexaHnuecKoe NBIKEHUE bubmmorexa LOK
. | ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KoHnTponbHast pabora 1mo Teme
30 "MexaHn4YeCcKoe IBHKEHUE bubnnorexa LIOK
N ) ’ https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
31 Nmnynbe Tena. Umnynbse cuiibl. 3aKoH Bubmuotexa [JOK




COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYTroe B3auMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Permenne 3agau o teme "3akoH

but6mmoreka [IOK

32 COXpaHEHHUs UuMIyibca' https://m.edsoo.ru/ff0b096¢c
1 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B MPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.c dsoclfru 0b0a84
35 Pabota cuibl TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU TeJa 110
TOPU30HTAILHOM MTOBEPXHOCTH
37 CBs3b 3HEPTUH U PaOOTHI.
IToreHuunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bu6nuorexa [IOK
3aKOHA COXPaHEHUS YHEPIUN» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpbHOE TBMIKEHHUE U €TO bubmuoreka [IOK
XaPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoaebaHusl. bubmuotexa [JOK
Breinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTU4ecKuil U Py KUHHBII

MassTHHUKHA




44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui oT KeCcTKOCTH
IPYKUHBI U MaccChl Ipy3a»

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

45

[IpeBpamienue 3nepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlabGopaTtopHas pabora «OnpeneneHue
94acTOTHI U IEproJIa KoJieOaHuit
NPYKUHHOTO MasiTHUKa»

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

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

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

49

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

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

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

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

54

[ToaroToBKa K KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




TeMe "3aKOHBI COXPaHEHHUSI.
Mexannueckue KoyieOauusa U BOJIHE!"

https://m.edsoo.ru/ff0b2510

KonTtponbHas pabora o teme

55 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue
KoJie0aHusl U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bu6nuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoHCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
N but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MOMOIIbI0 MOOMIBHOTO TenedoHa
Pewenne 3anau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoa CBeTa.
61 CxopocTtb cBera. BonHoBBIE cBOCTBA bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBEeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpaK€HUs CBETa. 3epKaa.
63 Pemienue 3agau Ha mpuMEHEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuoteka [JOK




MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO ngj;ﬁfg;grou/lﬁfob 3¢
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHast pabota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YyIJia MaJeHus Ha
rpaHuLe "Bo31yX-CTeKI0""
Ypoxk-koHpepennus "Vcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubmunoreka LIOK
68 JIunzel. OnTHyecKkas Cuila JIMH3bI hitps://m.cdsoo.ru/fOb3F2c
. but6mmoreka [JOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX hitps+//m.cdsoo.ru/fl0bdd4a
JlabopaTtopHas pabota "Onpezaenenue
70 (OKYCHOTO pacCTOSIHHSI M ONITUYECKOMN Bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTUH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenus "JlepexTo
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6emnoro ceera B CEKTP.
74 OnpiTel HetoToHA. CriokeHne bubnuorexa [JOK

CIIEKTpaJbHBIX L[BETOB. /ucnepcus
CBeTa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHas pabota "OnbITHI 110
Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP M

bubmunoreka LIOK

75
BOCTPHATHIO LBETA [PCAMETOB TIpH HX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUU Yepe3 IIBETOBBIC
bunbTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBA CBETA: JTUCIIEPCHS,
uHTephepeHius u qudpaxuus"
77 OmnsiTel Pe3epdopaa v mranerapHas bu6nuoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MOIIOLEHUE CBETa
79 aromom. KBaHThbl. JInHeiuaThie bubmorexa HOK
) ) https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BHBI bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpeBpaleHUs. bubmmoreka [JOK
H3oToms! https://m.edsoo.ru/ff0cl1al4
’4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
Vpok-koudepennus "PagunoakTUBHEIC
P epenu 8 bubmuoreka [IOK
86 W3JIyYEHHUS B IPUPOJAE, MEAUIIUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




S nepuble peakuuu. 3aKOHBI

87 COXpPaHEHUS 3apsIIOBOTO M MaCCOBOT'O buGnnorexa [IOK
P p https://m.edsoo.ru/ff0c1c58
qHCel

28 DHeprusi CBS31 aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK
MAaCChI ¥ JHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTe3a U neneHus saep. bubmunoreka LIOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHepreruka. Jlencreus
PaAMOAKTUBHBIX U3JIyUCHUN HA JKUBBIE
OpraHu3MbI"

[ToaroTroBka K KOHTPOILHOU paboTE MO

9 TeMe "DIEeKTPOMArHuTHOE IOoJIe. bubnuoreka [JOK
DIIEKTPOMAarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtosnie gssnenus"

KoHTponbHast pabota 1mo Teme

93 "DneKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanrosnie ssnenus"
[ToBTOpEeHme, 0600IICHHE.

94 JIaGopaTopHEbIe pabOTHI ITO KYPC bubmmorexa LOK
" P pu P " ypey https://m.edsoo.ru/ff0c245a

BszauMopeiicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenue
bubmunoreka LIOK
95 pacUETHBIX U KAYECTBEHHBIX 3a7a4 M0
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MpoLEecCh
96 [ToBTOpenue, 0600meHue. Pemenue bubmmoreka [JOK




paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "KIIJ] TerioBeIx aBuraresnecit”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 06001eHue. Pemenne

97 ACUETHBIX U KQUECTBEHHEBIX 3a7a4 O 1 bubmmorexa LOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTtaHOBOK"
[ToBTOpEeHme, 0600IICHNE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmmorexa LOK
| patop p ; ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SABJIEHUSA
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texctamu 110 Teme "Konebanus n 1 buGnnorexa [IOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeETOBBIE 1 bubmmorexa LOK
\ https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
saaepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 00111ero 00pa30BaHUus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIAThH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SIBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (M3MYECKUH CMBICT HCHOJNB3YeMbIX BEJIWYMH, WX
0003HauCHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOINME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKCHHE

1.6

OOBACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopoid Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3UYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3aiaud B 1 — 2 nedcTBUSI, UCMOIb3YSl 3aKOHBI U




dbopMyIibl, cBs3bIBaIONINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIOBHSI 3aJayd  3allMChIBaTh KPATKOE YCIIOBHUE, MOACTABIISAThH
buznyeckue BeIUYMHBI B POPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a]a4, OIICHUBATH

PEaTUCTUYHOCTD MOTYYECHHON (PU3HMUECKOM BEIIMUYNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIMTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpOBEpsSieMOE  TPEANoJjokeHue  (TUmoresy),  pasauyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOAWUTh OIIMOKH B

XO0J¢€ OIbITa, ACJIaTh BEIBOJEI I10 €0 pE3yjibTaTaM

1.9

IPOBOANTH ONBITHI 1O HAOMIONCHNIO (M3UYECKUX SIBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyaupoBaTh  MPOBEpsieMbIe
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKEHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M (ppoBBIX MPUOOPOB, 3aNUCHIBATH TMOKAa3aHUS MPHUOOPOB C YUETOM

3aJJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOJIUTh  WCCJEAOBAHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIIMYUHBl OT JPYro C HCIOIb30BAHUEM MPAMBIX HW3MEPECHUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC npezmoxceHHbe Ta6JII/II_I nu I‘pa(bI/IKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjbTaTaM HUCCICIOBaHHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIUYUH, CIEAys
NPEUI0KEHHONH MHCTPYKIUH: MPU BBINOJHEHUH U3MEPEHUIl coOupaTh
JKCIIEPUMCHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM

BCJINYHHBI

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3bplBaTh NPHUHLUIBI JACHCTBUS NPUOOPOB M  TEXHMUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € MOMOLIbI0 HMX OIHUCAHHUA,
UCTONB3Yysl 3HAaHMA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O TMpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU i oOecriedeHusi Oe30MacHOCTH TpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3IUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH(OPMAIUIO, KOTOpasi SBISETCSd MPOTHBOPEUMBON HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH yueOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEeparypy  (u3mueckoro  cojep:kaHus,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTtu VIHTepHeT, BIAneTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIEe MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEeOHBIX HCCIEIOBaHUN, MpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(u3uKH, COMPOBOXKIATH BHICTYINICHHUE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH YUEOHBIX NMPOEKTOB U MCCIEAOBAHUN pacHpeesTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBHINOJHEHHEM IlJlaHa NEWCTBUM, a/JIeKBaTHO OIICHMBAThH
COOCTBEHHBI BKIJIaJ] B JCSATCILHOCTh TPYIIBI, BBICTPAMBATH
KOMMYHUKaTHBHOE B3alMO/ICIICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaIOIINUX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011Iero 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasiindaTtb SABJICHHUA 110 OMMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIMUX JAHHOE (PUZNYECKOE SBIICHUE

1.3

pacno3HaBaTh MpPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33aauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHMUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TP OIUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYMH,
0003HaYCHHS U €AMHUIIBI (PU3UUIECKUX BEITUWYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3Ysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKEHHE

1.6

06’[>$ICH$ITB (bHBI/I‘IeCKI/Ie HpOI.I@CCBI nu CBOfICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTYyalldd IPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HGI[CTBeHHBIe CBA3H, CTpOI/ITB O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

bu3nUecKux SBICHUN, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
dbopMyiibl, cBs3bIBaIONINE (DHU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 3a/1a4 3alIUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEIOCTATOK
JaHHBIX JJI1 pelIeHHs] 3a7add, BbIOMpaTh 3aKOHBI U (HOPMYIbI,
HEOOXOMUMBIC JUIsl €€ PEIICHUS, MPOBOAUTH PACUETHl M CPABHHUBATH
MOJIyYUeHHOE 3HaueHUe (U3NYECKOW BEJIMYMHBI C U3BECTHBIMHU

JaHHBIMHA

1.8

pacro3HaBaTh IPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOLIH
(U3NYECKUX METOJIOB, UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHUS, BIACTAT
IIPOBEPSEMOE IPEAIOI0KEHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIEIaTh BIBOIBI

1.9

IPOBOANTH OMNBITHI 1O HAOMIONCHNIO (M3MYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEpsieMbIE

NPENIONIOKEeHNs, coOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000py/10BaHUsl, ONUCHIBATh X0/ ONbITAa U POPMYITUPOBATEH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3YJbTaThI

HU3MEPEHHH ¢ YIETOM 3aTaHHONM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd  IpeIoKeHHOMY  IJIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaOIWIl U TPaPHUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (PU3WYECKUX  BEIIMYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKEHHOM MHCTPYKUMHM, W BBIUUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX OIHUCAHUS, HUCIOJb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

q)HBHHGCKI/Ie 3aKOHOMCPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMBbI
SJICKTPHUYICCKUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napaJijicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUS

3JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

NPUBOIUTL TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHus 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHHUS B OKPYKAIOIIEH cpelie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEpKAaHHSI B CETH
NHTepHeT, HAa OCHOBE HUMEIOUIUMXCSA 3HAHUM U MYTEM CpPaBHEHHUS
JOIIOJIHUTCIIbHBIX HNCTOYHUKOB BBIIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJISIPHYIO JINTEPaTypy (U3MYECKOTO COJIEpKAHUSA, CIIPAaBOYHBIE
Marepuainsl, pecypcbl ceru MHTepHeTr; BiageTts  npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHGOpPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

cO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIECHUS,
0000mass wHGOPMANMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HWJIM HCCIENOBATEIIbCKON NEATEIbHOCTH, IIPH  3TOM
IPAMOTHO HCIOJIb30BAaTh M3YyYEHHBIM IOHATUHMHBIN ammapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTaI[UeH

1.20

IPY BBINOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAHUNA (U3NYECKUX
IPOILIECCOB paclpenessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMUA  3aJa4aMH, CJICIAWTHh 34 BBIIOJHEHUEM IIJIaHa
JEHUCTBUM M KOPpPEKTHpPOBaTb  €ro, aJAeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYHNIbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCKCTBUE,  IpOSBIAAL  T'OTOBHOCTb

paspemniath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 001I€ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHUSA II0 ONHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYHH,
0003HauCHMSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh  TIpaUKd  HM3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynHpPOBKY 3aKOHa ¥ 3alMChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKCHHE

1.6

OOBACHATH (PU3HUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 HM3YYEHHBIX CBOHCTBA

buznyecKuX sIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3a7avd (OMHMpaAOIIHecs] Ha CUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJauu
3alMCbIBATL KPATKOC  YCJIOBHC, BBIIBJIATH HEAOCTAOIIUE HUIIN
M30BITOYHBIC JAaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUISL pelleHus, MPOBOAUTH PAaCUYEThl U OLICHMBATh PEATUCTUYHOCTH

MOJIyYEHHOT0 3HAaUeHUS (PU3HUECKON BEITUYUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBIE MOXXHO PEIIUTh TPH ITOMOIIH
(Gu3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIIEAOBAHUS, BBIAEIATH
IIPOBEPSIEMOE IPEIIIOIO0KEHUE, OLICHUBATh IIPABUIBHOCTH IOPSIKA
IIPOBEICHHUS UCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yAbTaThI HAOTIOICHHIA U OTIHITOB

1.9

IOPOBOIUTH OMNBITHI 1O HAOMIOACHUIO (PHU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TENI: CAMOCTOSATEILHO COOMPATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HauCHUE H3MepseMOl BeIMYUHBI ((POKYyCHOE
paccTosiHue COOMparoIIe JIMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MepEeHus (M3MEPUTEIBHOTO MpHOopa)

OPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
HCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUH: IIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

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




rpaduKoB, IeaTh BIBOJIBI 10 pe3yIbTaTaM UCCIIETOBAHUS

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh M3MEPEHHUs, Clenysl MNPEJJIOKEHHOW HWHCTPYKIIMH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3inyaTth OCHOBHBIC MPHU3HAKK WM3YYEHHBIX (PU3HUECKUX MOJEINeH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TEN0, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IIJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeJIb aTOMHOTO Sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIUCAHHUS, HCIIONIb3Ys
3HaHUS O CBOWCTBaX (DM3WYECKUX SBICHUH M HEOOXOAUMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3aJa4, ONTHYECKUE CXEMBI JJISl IOCTPOEHUS N300pakeHU B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMANUIO O MpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU g oOecriedeHusi 0e30MacHOCTH TpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO CONEPIKAHUSI B CETH
WnTepHer, camocToATENbHO (OpMynupysi TMOMCKOBBIH  3ampoc,
HaXOOWTb IIyTM  ONpPENEICHHUS  JTOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMHM Y4YEOHBIX 3aJaHUi  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJIEpKaHHUS, CIPaBOYHBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMHU

KOHCIIEKTUPOBAHMs TEKCTa, Ipeodpa3oBaHuss WHPOPMALUU U3 OJHOMN




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe WH(pOpPMAlMM M3 HECKOJIBKUX MCTOYHHKOB (DU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJbTaThl MPOEKTHON HIIH
UCCIIEIOBATEIbCKOM  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPY BBINOJHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAHUNA (U3NYECKUX
IPOIIECCOB paclpenessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMUA  3a7a4aMH, CJICIAWTHh 34 BBIIOJHEHUEM IIJIaHa
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYHIbl, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCKCTBUE,  IpOSBIAAL  T'OTOBHOCTH

paspemniath KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

®uznka — Hayka O mnpupone. SBIeHUS NPUPOABI.
dusuyeckue ABJICHUSA: MCXaHHNYCCKHC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusnyeckue BenWuyuHBL. M3Mmepenue  puznueckux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTsh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAy4HBI METO/ TO3HAHHS: HAOJIOJICHHE,
IIOCTAHOBKaA Haquoro BOHpOCﬁ, BBIABHXCHHUEC THUIIOTC3,
SKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SIBJIECHUSA

1.4

Onucanue GpU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue pabOTHI:

#HiHtPar#H##113Mepenne pacCcTOSIHUM.
###Par###I3mepenne 00bEMa KHIAKOCTH W TBEPAOTO
Tena.

#H##Par###OnpeneneHne pa3MepoB MaJbIX Tell.
##HtPar##H#l13mMepeHne  TemmepaTypsl IpH  [TOMOLIA

KUJAKOCTHOTO TEPMOMETpA U JaTUUKa TeMIIepaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepbl.  OmBITBI,  J10Ka3bIBAOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#HPar#H ]| BukeHune JACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEMIepaTypou.

bpoyHoBckoe nBxenue, muddy3us

23

B3anmoeiicTBHe YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC




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

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTAUIMYECKUX) TEl.

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

2.5 OCc00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTrueckue pabOTHI:
###Par###0Ouenka quaMerpa aToMa METOJIOM PSJ0B (C
ucrosnb3oBanueM pororpadumii).

2.6 #H#HPar###ONBITEL 0 HAOMIOAEHHIO  TEIUIOBOIO

pacHpeHus ra3os.
HH#HPar###OnbITel 0 OOHApY)KEHUIO JCUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBOKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunyeckoe IBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOCTb. Cpennsis CKOpOCTh npu
3.2 HEPaBHOMEPHOM JIBW)KE€HMHU. Pacdy€r mytu W BpeMeHH
JBUKECHHUS
SlBnenne uHepruu. 3akoH HUHepUUH. B3aummopeicTBue
33 TeJ Kak MPUYMHA MU3MEHEHHUS CKOPOCTH JBUKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tela
34 #H#HPar### InotHoCTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BeIlecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 ###Par###SIBnenue Tarorenuss u cuna Tsokectu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTh
38 Cuna tpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HtPar#H##Crio)KeHHe CUJI, HANpaBICHHBIX [0 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTuueckue pabOTHI:




OnpeznenieHne CKOPOCTH  PaBHOMEPHOTO  JBHIKEHUS
(mapuka B OKHUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMOoOWIIT W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka Io
HaKJIOHHOM  IUIOCKOCTH. OmpeneynieHre  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmarinu) MpyKHUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOIIUE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa COIPUKACAIOLINXCs TOBEPXHOCTEN

DusnyecKue SABICHUS B IPUPOJE: IPUMEPHI JBUKECHHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoiucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEM U TA30B
al HaBnenue TBEpmoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
T JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
' TEMIIepaTypbl
43 [lepenava naBieHHst TBEPABIMM TEIAMH, KUIAKOCTIMU U
' razamu. 3akoH [lackais. [lHeBMaTHYeCKHE MaILIMHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapocratnaeckuii mapagokc. CooOmaronmecs cocymabl.
I'mapaBnuueckre MexXaHU3MbI
ATtmocdepa 3emnu u atmMocdepHoe naBieHue. [IpuanHbl
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPSI
46 Wsmepenne armocdeproro nasienus. I[lpubopsr mis
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIAKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOrpYXKEHHOH B KUIAKOCTH 4YacTH Tela.
OrnpezenieHne BBITAIKUBAIOMICH CUJIbI, IEUCTBYIONIEH Ha
TEN0,  NOrpyxk€éHHoe B  kuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLEH
CHUJIBI, JIEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHME  JIOAKA M  ONpEAcIIeHHE €€

TPYy30MOABEMHOCTH

4.10

®usnueckue  SABIECHHUS B NIPUPOAE: BIIASIHUE
aTMoc(epHOro NaBJIeHHS Ha )KUBOM OpPTaHU3M, TJIaBaHHE

pBIO

4.11

TexHU4YeCKHe YCTPOMCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJAOIPOBOAA, THUAPABINYECKHM IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOIIHOCTDB, DOHEPT U

5.1 Mexanundeckas pabora
5.2 Mexanudueckas MOIIHOCTE
53 [IpocThle MeXaHHW3MBI: pbluar, OJOK, HaKJIOHHas
' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeHneHne npaBuia paBHOBECHS pblyara K OJI0Ky
«3onoToe  mpaBwio»  MexaHukd.  Koadduiment
5.5 IIOJIE3HOTO JNIEUCTBUS MEXaHU3MOB. IIpocTeie
MEXAaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHITOrO HaJl 3eMIEH
5.7 Kunernueckas sHeprus
53 [Tonnasgs MexaHnuyeckass >HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHUSI MEXaHUUYECKOU SHEPTUU
5.9 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHHM Tella [0 TOPU30HTAJIbHOMN
noBepxHoctu. MccnenoBanue yclIOBUH  paBHOBECHS
peiuara. Msmepenne KIIJ[ HakIOHHOM MJIOCKOCTH.

N3ydeHnune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM YHEPTUH

Oduznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne yYCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOJABMKHBIM OJIOKW, HAaKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasaena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHHs BemecTBa. Macca ©  pa3mepsl
' MoJieKyl.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
I10JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHui BemiecTBa. Kpucrammuueckue u amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TEI
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TermioBoe pacuIupeHne U CxaTue
66 Temneparypa. CBsi3b TeMIeparypbl €O CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buyrpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPrUU: TeIionepeaaya U CoBepIlIeHne paboThl
6.8 Buasl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnuecTBO  TEIUIOTHL VYnaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEMIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBneHue u OTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemoTa MIaBICHUS
[TapooGpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
612 Kunenne. VYpenpHas  Temora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUSA
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs
[Mpuanumer  pabotel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsd. TemIoBbBIC ABUraTEId W 3alllydTa
OKpY>KaloIlen cpeibl
3aKOH COXpPAHEHHUs U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI IO OOHAPY)KEHUIO JIEUCTBUS CHII
MOJIEKYJIIPHOTO MTPUTSKEHUSI.
HHH#Par###ONBITL O BBIPAIIMBAHMIO  KPHUCTAIOB
MOBAPEHHOM COJIM WIIM caxapa.
#HHP ar###OnbITEH o HAOJIFOIEHUTO TEMJIOBOTO
6.17 pacLIMpPEHMs T'a30B, )KUJIKOCTEH U TBEPIBIX TEI.

#HH#HPar#H#Onpenenenne AaBiIeHUs Bo3/lyXa B OajuloHe
LITTPHLIA.

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

###Par### IpoBepka TMUNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOU




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenune W3MEHEHUS BHYTpPEHHEH
SHEPTHH Tejla B Pe3yJbTaTe TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#t#llccienoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMEIIUBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#i#H#Parf##lccnenoBanue npouecca UCHapeHusl.
#HHHPar###Onpenenenie  OTHOCUTENIBHOM — BJIAKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHne yaeiabHONW TEIIOThI TIaBJICHUS

JIbaa.

6.18

duznyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBJICHUS B IPHUPOJE,
KpUCTaJIIbl B IIpUpoae, usnydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HWHEs, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KaWUIAPBL, IIPUMEPHI
WCIOJIb30BaHUS KPUCTAJUIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTB CHUJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TeJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

nojs. [IpuHIUI Cyneprno3uuMu AIEKTPUYECKUX MOJeH




(Ha KQUEeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. DJIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS
' AIEKTPUUYECKOTO TOKA. VICTOUHHMKHN MOCTOSIHHOTO TOKa
HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
Onektpuyeckas uenb. Cuina TOKa. DJNEKTPUYECKOE
7.8
HaIpsHKEHUe
79 ConpotuieHue MPOBOJTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OmMa Jy1s ydacTKa enu
[locnenoBarenbHOE W  HapajjieIbHOE  COEJUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUeCKue IEeNu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTKoe 3ambikaHue
[TocrossuHbIE MarHuThl. B3amMopnencTBue ITOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHoe moNe 3eMiid U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBEe MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
7.18 OneiTel  @Papages.  SIBieHuMe  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DNeKTporeHeparop. CriocoOsr MOJTy4eHUS
7.19 NMEKTPUYECKOM  DHEPrHMHM.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH O HAOMIONEHUIO 3JIEKTPU3ALNH TNl MHIYKIIMEH

U TIPU COTIPUKOCHOBEHUH.

UccnenoBanue A€UCTBHUS DJIEKTPUYECKOTO TMOJs Ha

MPOBOJIHUKY U JHAJICKTPUKH.

COopka M mpoBepka pabOTHI 3JIEKTPUUYECKOH Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepeHue u peryarupoBaHue HapsHKEHUs.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepes

PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAPSHKCHUS

Ha Pe3UCTOpE.

OnbITHI, JIEeMOHCTPHPYIOLIHE 3aBHCHUMOCTD

AJIEKTPUUYECKOTO CONPOTHUBIICHHUS MPOBOJHHKA OT €ro
7.20 JUTUHBI, TUTOILIA/IA MOMEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXEHHS HANPSOKEHUA TIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PpPE3HCTOPOB.
[IpoBepka mpaBuia s CHIIBI TOKA IPU MapaieIbHOM
coeqMHEHUH  pe3uctopoB.  OrmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYIIEr0 Yepe3  Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIICIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYILIETO Yepe3 JIAMIIOUYKY, OT HaNpsHKEHHS
Ha Heil. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI MOCTOSIHHBIX MArHUTOB.
N3yuenrne MarHuTHOTO MOJIS MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHun. lccnegoBanue
JNEUCTBHUS JJIEKTPUYECKOTO0 TOKA Ha MATHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHIJIBI




B3aMMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HampaBjieHHs Toka B Karymike. 3ydeHue

I[GﬁCTBPISI MAaroHMuTHOIO IOJIsI Ha IMPOBOJHUK C TOKOM.

KounctpynpoBanue u U3y4YeHUe paboThI
3JIEKTPOJABUTATES. N3smepenue KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThHI o

HUCCICIOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ HHAYKIIHUH:
HCCIIeIOBaHUE M3MCHEHUM 3HAauYeHUSI U HaIlpaBJICHU A

HHAYKIIMOHHOI'O TOKa

7.21

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

CHUSHHEC

7.22

TexHHUecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeETp,
BOJIbTMETP, PEOCTaT, CYETUUK DJICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENIFHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpEeIOXPaHUTENHN, JIIEKTPOMATrHUT, JJIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEpPaTOop MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COACPHKAHUS
paznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe aBHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#i#H#Par###HepaBHOMEpHOE MPSAMOIMHENHOE ABU)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUXXCHUUN




Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHEITHOE

8.5
JIBUKCHHE
8.6 #H#HPar##CBobogHOe magenune. OnbITol [ anumes
#H##HPar###PaBHOMEpPHOE [IBUJKEHUE 110 OKPYKHOCTH.
8.7 [lepuox m yacrora oOpamieHus. JIuHeiHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHE
8.8 [TepBsriit 3akon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpetuii 3akoH HeroToHa
8.11 HH#Par##H#1 [puHIIUTT CynepIIO3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHUs: cujla TPEHUS CKOJIbXKEHHS,
813 CHUJIa TPEHUS TTOKOS, IPYTHE BUIIBI TPEHUS
14 #HHParf##Cila  TSOKECTM W 3aKOH  BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpeHue CBOOOIHOTO MaIeHus
JBwxenue  1utaner  Bokpyr  Connna.  Ilepas
515 KoCcMHUYecKasi ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecHe MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPIOE
8.16 TEJ0
#i#H#Par###PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 OChI0 BpanieHus. MoMeHT cuiibl. LleHTp TsxecTr
8.18 Nmnynbce Tena. U3menenue nmnynbca. UMmynbe criibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #HHPar###PeakTUBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa U MOIITHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUH U PAOOTHI
[lorenunanpHast dSHeprus Tena, MOAHATOTO  HaJ
523 MMOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHumanpHast SHEPTUSI CKATON MPYKUHBI
5 ##HPar###Kunernueckas  sHeprus.  Teopema o
825 KUHETUYECKON SHEPrun
8.26 HHHPar###3aKoH COXpaHEHUS! MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM TIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAl HEUYETHBIX 4YHCEd, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKCHHS
OT Cculibl HOpMaJIbHOTO JaBieHusd. OmnpeneneHue
KodpuureHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KEcTKOoCcTU TpykuHbl. OmnpeneneHue padOTHl CHIIBI
TPEHUS TIPU PAaBHOMEPHOM JABW)KCHHH Tela IO
TOPU3OHTANILHON MoBepxHOocTH. OmnpeneneHue padOThI
CHJIBI  YOPYrocTH  Tpu  MHOabEME  Irpys3a ¢
UCIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

0JIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJICHUSA B npnpoz[e: HpI/IJII/IBBI U OTJIUBBEI,
nBrokeHue TiaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYUKHU

MIOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe amxenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparenue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHblE KoJjeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHU4YeCKHe BOJHBI B




TBEPJIOM Telle, CEHCMUYECKHIE BOJIHBI

9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u ynbpTpa3ByK
[TpakTrueckue pabOTHI:
OnpeneneHre 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOTO MasTHHKA.
OnpeneneHre 4YacTOTBl M TepuoAa  KoieOaHUi
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHWi
' MOABEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHWi
MPY>KUHHOTO MasTHHUKAa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHMOCTH nepuoja KoJieOaHui rpysa,
MOABEIICHHOTO K HHUTH, OT MAacChl Irpy3a U KECTKOCTH
npyxuHbl. M3Mepenne yckopeHus CBOOOIHOTO MaCHUS
dusnueckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSCEHUE, CEMCMHYECKUE BOJIHBI,
IIyHaMH, X0
99 TexHHueckne YCTPOMCTBA: 3XOJIOT, HCHOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana 3MeKTPOMAarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BostHOBBIE CBOIICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Ouznyeckue SBICHUS B MpUpPOAE: OHOIOTHUYECKOe

10.5 neicTBre BUJUMOTO, yIABTPapUOIETOBOTO u
PEHTT€HOBCKOT'O U3JTy4eHUN

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBbBIE ABJIEHUA

11.1

JlydeBast monensb cBera. IcTouHMKH cBeTa

11.2

[IpsamonuHeliHOE pacipoCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs

CBCTa

11.4

IIpenomsieHne cBera. 3aKOH IPEJIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xon tydeil B 1MH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKOTa U

TCICCKOIIa

11.7

'maz kak onTuyeckas cucrema. biau3opykocth u

JaIbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.

CroxeHne CneKTpalibHBIX IBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KEHMsI CBETOBOTO JIy4ya OT yrja MaJeHusl.
HH#HPar#Ht#13yueHne  XapakTepUCTHK  M300paKeHHS
IIpeaMeTa B INIOCKOM 3epKalle.

#i#Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMIIEHUSI CBETOBOIO Jiyya OT YIJla TaJeHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuenne HW300paKeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpeneneane  (HOKYCHOTO pacCTOSHUS U
OINTUYECKOM CHIIBI COOMpAIOILEH TUH3BL.
#H#HPar###ONBITEL IO pa3ioXeHHI0 Oenoro ceera B
CIIEKTP.

HH#H#Par###ONBITHl 0 BOCIPUATUIO I[BETa IPEAMETOB

MIPU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIIBTPHI

11.10

®dusunyeckue sSBICHUS B npupoje: 3armeHust CosHIa 1
JlyHbI, 1[BETA TEN, ONTHUYECKUE SIBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
11 Onbitel Pezepdopaa w mmanerapHass MoJeinb aToma.
. Mogens aroma bopa
192 Hcnyckanne u morjioiieHue cBeTra atoMoM. KBaHTBHL
' JIuneityaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
14 Crpoenue aromHoro snpa. HykiioHHas Mozenb
) aToMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. Ilepuwon momypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprusi CBA31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTUA
. Connua u 3BE371
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEHYATBIX  CHEKTPOB
1210 W3ITYy4CHHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
10 TOPMO3HOMY NyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
®usznyecknue SBICHUS B MPUPOJE: E€CTECTBEHHBIN
PaaNOaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 pPaaOaKTUBHOE W3JIYYEHHE MPUPOAHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4EHUHW HA OpPraHu3M
YeloBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTam
0230BOTr0 YpPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOU CBS3HU
Y II03HABAEMOCTH SIBICHMHW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieii poau (GU3MKHM B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUHU
(GU3NYECKUX 3HAHMK W WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJAJEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
¢bu3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU KakK
crocobe CyIiecTBOBaHUs MaTepPUH, 00 ATOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTH SBJICHUI HPUPOIBI
(MEXaHMYECKHX, TEIUJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyaTh sSBJIEHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NUecKoe SIBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3UUECKUX SBICHUN
B OKpYXarollleM MHpE, BBIIEHSAS HX CYLIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara M CHUMBOJHUYECKOTO
sI3pIKa (PU3WKH M KCIIOJIb30BAHHME WX JJISl PEUICHUs y4eOHBIX 3a/1ay;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MMpoONHECCChl, UCIIOJIb3Ys q)YHI[aMeHTaHBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHure onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Brnagenne oOCHOBaMHM METOZOB HAy4HOTO TIO3HAHUS C Yy4ETOM
coOuIto/IeHHsI TTpaBUIl O€30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX
ABJICHUN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3aIHMCHIBATD €0 PE3yIbTAThI, (HOPMYIUPOBATH BBIBOIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATECIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0  YCTAHOBKY IO HHCTPYKLUHH, BBIYUCIATH
3HAYCHUC BCJIIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCH@I[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ COOMpaTh OKCHEPUMEHTAIbHYIO YCTAaHOBKY H
MMpOBOAUTD HUCCIICO0BAaHUC 10 HHCTPYKIUHU, NpeaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (UM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3ybTaTaM

HCCICO0BaHUA

[TonnManue  XapakKTepHBIX  CBOWMCTB  (DU3WUYECKUX  MOJENCH
(MaTepuasibHasi TOYKa, aOCONIOTHO TBEPJAOE TENO, MOAETH CTPOCHHS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, IUTAaHETapHAs MOJAETb AaToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO si/ipa) M yMEHHE MPUMEHSATh UX IS

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmeHue oOBACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
yuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYEHHBIC CBOMCTBA (PU3NUECKUX

ABJIEHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JIEIH

YMenne pemath pacuéTHple 3amgaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Ysl 3aKOHBI U (OpMYyJbl, CBS3bIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/1a4iu,
BBISIBIISITh HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé pCIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl W OICHHBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OINPENENATh Pa3MepHOCTh

buznyecKoil BeTNYNHBL, MOTYYEHHON IPU PEILICHUH 3a7aun

YMeHne XapakTepu30BaTh IPUHLUIBI  JCHCTBUS  TEXHHUYECKHUX
YCTPOMCTB, B TOM YHCIJI€ OBITOBBIX NPHUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IIPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YS 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SIBICHUH M HEoOXoauMmble (Qu3HUecKue




3aKOHOMEPHOCTH

10

YMeHHe UWCHoJibh30BaTh 3HAaHUS O (DU3WUYECKUX SBICHHUAX B
NOBCEIHEBHOM KM3HM U1l oOecreyeHHs O€30HacHOCTH  MPH
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMU U TEXHUUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKalolIed cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKEHMH (PHU3MKH U TEXHOJIOTUH

AJI paliliMOHAJIBHOTO ITPUPOJ0IIOJIB30BAHUA

11

OnelT moOMCKa, NpeoOpa3oBaHUS U MPEACTaBICHUS HHPOPMAIIU
(U3MUECKOro CoAep)KaHusl C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIIMM Ha OCHOBE UWMEIONIMXCS 3HAHUU U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaThb  IPHU
BBITIOJTHEHUH Yy4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
(bu3NYECKOro CONEp:KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYypChl CETU
WntepHer; BnageHue 0a30BbIMM  HaBbIKaMHM  IIpeoOpa3oBaHuUs
uHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBbIC NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanndeckoe naBuwxeHue. MarepuanbHas Touka. CuctemMa  orcuéra.

OTHOCHUTEIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe JBUKeHuE. CpenHas ckopoctb. Dopmyna mis

1.2 BBIYHCIICHHSI CpEJTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJMHEWHOE JBIMKEHHE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUXKEHUS:
13 xX(1)=x, +vut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUN
NepeMelIeHNs, TyTH, KOOPAWHATHl TMPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHU
3aBUCHUMOCTh KOOpPJIMHATBl Tejla OT BPEMEHH B Cily4yae pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JBUKCHUS
2
Sylf) =vo, #i+ay* ;
2
@opMynbel UISI TPOCKIIUU TEPEMEUICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKCHUU:
2
1.4 .sx(r]=vﬁx-r+ax-%.
U.\'('f) =Up, T4, L,
a,(f) =canst,
UI.‘(: - lez =la,s,
['paduku 3aBUCHUMOCTH OT BPEMEHM MJisi MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, TIPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHUE Tela IO
1.5 BEpPTUKANU (JIBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna i1 BBIYMCIEHUS CKOPOCTH 4Yepe3 pajAuyC OKPY)KHOCTHU U INEPHOL

oOpareHus:
2TR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBiieHne II€HTPOCTPEMUTEIBHOTO

yckopeHust. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:

1.6
2
_
%R
dopmynia, cBA3BIBAIOLIAS IEPUO/ U YACTOTY OOpAICHUS:
v = 1
T
Macca. I1notHocts Bemecta. Popmyia A BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CIoXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOpA YCKOPEHUS TENA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiictsue Ten. Tperuit 3akoH HproToHa:
1.11 Fy y=-F
12 TpeHne nokos u TpeHue CKOJIbXKeHU. PopMyna A BHIYMCICHUS MOAYIIS CUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aK0H BCEMUPHOTO TSTOTCHUS:

my - M,
F=G. .1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyiia a7 BBIYUCICHUS CHIIBI TSKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBmxenue minanet Bokpyr Cousnia. [lepBas kocMuieckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NmMmynbe Tena — BekTopHast Gu3nUYecKas BeTHIHHA.
=mi

Nmnynbc cuctemsl Ten. M3menenne umnyinbca. MIynbe CUiibl

1.16

3aK0H COXpaHEHUs UMITYJIbCA I 3aMKHYTON CHCTEMBI TEII:
Dp=nyU +m, U, =const

PeaxkTuBHOE nBHXKEHHNE

1.17

Mexanuueckasi pabota. @opmyrna asisi BBIMUCICHHUS paOOThI CHIIBL:

A=Fscoscx

Mexannueckass MOITHOCTD:

N=24
I

1.18

Kunernueckas u NOTCHIMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

HE)E
Ep=""

Teopema o0 kuHeTHUECKOM 3HEprUK. DopMyra sl BHIYMCIECHUS TOTEHIUATBHOM




OHCPIrum T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,= mgh

Mexanuyeckasi SJHEpPrus:

E=E;.+E »

119 3aKOH COXpPaHECHHSI MEXaHUYECKOM sHepruu. Popmyia s 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH IPHU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.

Poruar. Mowment cunbi: M - FL
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20
[MoxBrxHbIH 1 HenmoABKHBIN 010ku. KIT/] mpocThIX MEXaHU3MOB,
= Aﬂmma
A‘S&TI:E"IBEE&H
aBienue TBEpIOTO TENA.
®opmyra 17151 BBIYUCIICHUS TaBJICHUs TBEPIOTO Tena:
F
P= Gl

191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.

' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
@®opMyina 17151 BBIYMCICHHS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pgh+ D,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKUBAIOIIEH CHUJIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTb UJIHU T'a3:

1.23

Fag =pgV

Ycnosue ninaBanus Tena. [1naBanue CYZAO0B M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeObaHus. AMIUIMTY[a, TEPUOJ M dYacToTa KoJeOaHHi.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUI:

1.25

Marematuueckuil M TNpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHXXCHHUU

1.26

3aryxatomue kojaebanus. BeiHyKneHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIICPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTB pacCnpoCTPaHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULIE

IByX cpell. IHppa3ByK U ylnbTpa3ByK

1.29

IIpakxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBI, KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CHIIbI TPEHHS, CHIIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JIBMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHus: Opycka Npu JBM)KEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA,; MOMEHTA CHJIBI, JISMCTBYIOIIEr0 Ha phlvyar;
paboThl CHJIBI YNPYroCTH HpHU MOABEME Ipy3a C IOMOIIbIO HEMOIBUKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABbEME TPYy3a C MOMOUIBIO MOABHKHOTO
OJ10Ka.

HccnenoBanue 3aBHCHMOCTU apXMMEIOBOH CHIBI OT 00BEMa MOTPYXEHHOM
YacTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrila HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHME HE3aBHCHUMOCTH IEpHoJa KoJeOaHU HUTSHOTO MAasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHS C Pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, MPUWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConneyHon CHUCTCMBI,




PEaKTUBHOE IBM)KEHHUE JKUBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKA, BIUAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCTBI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIEC MCXAaHU3MBbI B 6BITy,

131 COOOIIaroIUecs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETHUYECKOM  TEOPUU  CTPOCHHS

2.1 BemecTBa. Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

25 JBmwxenue wyactui] BemecTBa. CBA3b CKOPOCTHM JBHXKEHHMS YacTHI][ C

' Temrneparypoil. bpoyHoBckoe nBmxenue, muddy3us

23 CMaunBaHue U KalWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermoBoe paBHOBECUE

26 Buytpennsst sHeprus. Pabora u Terutonepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buasl Temionepenaydn: TEIONPOBOIHOCTb, KOHBEKIIHS, N3JTyYEHUE
HarpeBanue wu oxnaxnenue Tten. KomuuecTBo  TemnoTel. Y jenbHas
TEMIOEMKOCTb:

2.8
O=am(t,—1;)
3aKOH COXpAaHEHHUS PHEPrUU B TEIUIOBBIX MpoOLEccax. YPaBHEHUE TEIJIOBOIO
OajaHca:

2.9

O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UCTIApEHUsI W KOHJAeHcauuu. KumeHue HKUAKOCTH. YAenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts BO3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHHe BHYTPEHHEH »JHEpruud npu

IJIaBJICHUU U KPpUCTAJUIU3AUN. Y,Z[G.HBHa}I TCIJIOTA IJIaBJICHUA

2.13

BHyTpeHHHH OHCPIUs CropaHus TOIJIMBA. Y,Z[GJ'IBHEUI TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[punuuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

Ipakmuueckue pabomul

W3mepenne yaenbHOM TEITOEMKOCTH METAJUNIMYECKOro LMJIMHJPA; KOJIMYECTBA
TEIUIOTHI, TOJIYYUEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
Maccbl, B KOTOPYK OIYUIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTAAHHOI'0 HArpeThiM LWIMHAPOM, ITOCJIE OIYCKaHHsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BJIAXHOCTH BO3/1yXd; YACJIBHOW TEIJIOTHI
IJIaBJIeHUs Jpfa. MccnenoBaHue M3MEHEHHS TEMIIEPATYpbl  BOABL  MPHU
Pa3MUYHBIX YCIOBHSIX; SBICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BObI; Iporiecca HCrapeHus

2.16

Qusuueckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIIGHUS B NPUPOAE, KpPUCTAJUIBl B Npupoje, usnydeHue CoiHia, 3aMep3aHue

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

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB,
XKUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onextpuzanus Tei. J[Ba BUJa 3JIEKTPUUECKUX 3apsI0B

3.2

B3aumonericTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsia

3.4

Onektpuyueckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn onexkrpuyeckux 3apsanoB. [leHcTBHE DIIEKTPUYECKOrO IMOJIsA Ha

aeKTpuyecKkue 3apsiabl. [IpOBOTHUKY U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYeCKHil TOK. JleicTBHs 35iekTpuyeckoro Toka. Cuia Toka.




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

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTBHOE IIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma a1 yyacTka anekrpudeckoit renu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=1+1; Rzi.
s F & 2
CwmenianHbie COEIMHEHUS! TPOBOIHUKOB
Pabota u MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[>oyins — Jlenna:
3.11 O= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE IM0Ji€ TPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHHMH
MarHUTHOW UHIYKIIUHA
313 MarautHOoe T1I0JIE TIOCTOSHHOrO MarHmTa. Bs3amMmomelicTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I10JIS HAa IIPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW uHAYyKIMuU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
W3mepeHnue  3IEKTPUYECKOTO  CONPOTUBICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHI[aX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUCHUS U

YACIBHOT'O COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 6 npupooe: SIEKTPUUECKHE SBJICHHUS B aTrMmocdepe,

3.17 AIIEKTPUYECTBO >KHUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMiIu, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS A7 )KU3HU Ha 3eMIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmeéa: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  IJNEKTPOOCBETUTENBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
NPEIOXPAHUTEIHN, JJIEKTPOMArHUT, OSJEKTPOABUraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbI€ BOJIHBL. [1IKana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBasa mozenb ceta. [IpsamoninHeiHOe pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaio
3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JAMH3BL. OnTHuYecKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onrudeckue mpudopsl
Ilpakmuueckue pabomul
###Par###I3MepeHe  ONTUYECKON CHUIIBI coOuparomiell JUH3BI, (OKYCHOTO
paccTostHUsA COOMPAIOLIEH JTMH3HI (IT0 CBOMCTBY PaBEeHCTBA pa3MEpOB IPEAMETa U
M300pakeHMs, KOTJa MpEAMET PaCIoJIOKEH B JIBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOWCTBA HM300paKEHUs, IMOITYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yrja HpeJoMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
IPaHUIIE «BO3IYX — CTEKIIO»
307 Quzuueckue saenenusi 6 npupoode: 3arMenHus Connua u JlyHbel, 1Bera Ten,
' ONITHYECKHUE sIBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBO/JIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbga-yactuil. [nanerapHas Moaenb aToma

4.3 CocrtaB aroMHOTr0 sifgpa. M3oTormnsl

4.4 [lepuon monypacnana aTOMHBIX sIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MACCOBOTO YUCEN
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIM  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4EHUE MPUPOJHBIX MHHEPAJIOB,
JIEHCTBHUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4YEI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBINA JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTrka




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






