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IHHOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o @Qu3uke Ha ypOBHE OCHOBHOIO o0OIIEro oO0pa3oBaHUsA
COCTaBJIEHA HAa OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa3oBaTeNbHON MpPOTrpamMMmbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToMm (eaepaabHON pabodeil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Copepxanuve mnporpaMmbl 10 (DU3MKE HAIpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alUl0 H3y4YeHUs
¢bu3MKK Ha JAEATEeIHbHOCTHOM OCHOBE. B mporpamme mo (u3nke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpedoBanuiit PI'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUYEeHHUsI, a TAKXKe
MEXKIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB Ha YpOBHE
OCHOBHOI'0 00111eT0 00pa30BaHUsl.

[IporpamMma 1o (u3HKe yCcTaHAaBIMBAET paclpeesieHne yueOHOro MaTepuana
1o rojam oOyueHus (1Mo Kjaccam), IpeiaraeT NPUMEPHYIO MOCIeA0BaATEIbHOCTh
U3yYEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3paCTHBIX OCOOCHHOCTEHN 00yJaroImxcsl.

[IporpamMma mo Qusuke pa3zpaboTaHa ¢ LEIbI0 OKA3aHUS METOIUYECKOM
MOMOIUIHM YYUTENIO B CO3/IaHUU pabouell MporpaMMBbl 110 y4eOHOMY MPEIMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX
IPEIMETOB, IOCKOJbKY (U3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOLECCOB U
ABIICHUHM, W3y4aeMbIX XHUMHUEH, OuoNoruen, acTpoHOMUEH U QUINUECKOU
reorpaduell, BHOCUT BKJIAJ B E€CTCCTBEHHOHAyYHYI0 KapTUHY  MHUDA,
npenocTaBiseT HauOoyiee sICHble OOpa3lbl MPUMEHEHUS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa M3 IVIaBHBIX 33734 (PU3MUECKOro OOpa30BaHUSA B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTepeca K HayKe y 00y4YarouXcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TIPEAINOIAaraeT OBJIAJCHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHMUS;

e UHTEPIPETHPOBaTh  JAHHbIE M  HCIOJb30BaTh  HAYYHbBIC
JI0Ka3aTeNbCTBA AJIs IOJYyUEHUs BBIBOIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OILIEro 00Opa3oBaHUsA
onpeneneHsl B Kouuenmuun mnpenogaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpranusauusax Poccuiickoit @expepanuy, peamu3yrOIMX
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPAMMBl, YTBEPKIAEHHOW  pEIICHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).
Hean usyyenus pusuku:

OpUOOpETCHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
M3YyYCHUIO TMPUPOIBI, PA3BUTHE HX HMHTEUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POPMHUpOBAHUE
HCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;
dbopMHpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3yjibTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(dbopMHpOBaHHE TIPEICTABICHUA O POJIM (U3UKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
Ipo(eCCUOHATILHOM JICITSIIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJibHEHIIIeMy 00yYeHHIO B 9TOM HAIIPaBIICHUH.

JIoCTHKeHHE 3TUX IIeJied MpOorpaMMbl 1o (U3WKE HA YPOBHE OCHOBHOIO
oO1iero oopazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/aY:

OpuoOpeTeHue 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEILIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

npuoOpeTEeHUE YMEHHUI OMHUCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
WCIIOJIb30BaHUEM ITOJTYyYECHHBIX 3HAHUU;

OCBOCHHME METOJOB PCIICHMs IPOCTEHINMX pacdE€THBIX 3a4ad C
UCII0JIb30BAHUEM duznyecKux MOJIEIIEH, TBOPYECKHUX "
IIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUIN HAOIIOAATh MPUPOIHBIEC SBJICHUS U BHIIOJIHATH OIBITHI,
nabopaTtopHble  padOTbl M AKCIEPUMEHTAIBHBIE HCCIEIOBaHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIIBHBIX IPUOOPOB;

OCBOEHHE MPUEMOB paboOThl ¢ MHpOpMaAIUEl PUINIECKOTO COAEPIKAHUS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUIX (DU3UKH, aHAINU3 U
KPUTHYECKOE OLIEHHBaHNE NH(OpMALIUK;

3HaKOMCTBO €O c(hepamu po(hecCrnoHAIbHOMN JAEeSITEIbHOCTH, CBSI3aHHBIMU
C (u3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMHM Ha
JOCTUKEHUSIX (PU3UUYECKON HAYKH.

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

obOpazoBaHus oTBoaAuTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEI0), B 8
kiacce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 yaca (3 yaca B HeJeo).

[Ipennaraemsplii B mporpamMMe 1no (pusmke nepedeHb J1adopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTENb JIelaeT BbIOOp MPOBEICHUS



7a00paTOPHBIX PabOT U OMNBITOB C YYETOM HWHIMBHUIYAIbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeasiaraéMblX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT0 3K3aMeHa 10 (U3UKe.



COIEPKXAHUE OBYUYEHUA
7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUpa.

®usuka — Hayka o npupone. fABneHus npupoibl. DU3UYECKHUE SBICHUSA:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeNMMUUHBL. M3MepeHue Quanyueckux BeIuyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mepennit. MexxayHapogHasi CUCTeMa €AMHHII.

Kak ¢wsuka wu Japyrue ecCTECTBEHHbIE HAyKW H3Y4YalOT TMPUPOY.
EcTecTBeHHOHAyUHbI METOJl TMO3HAaHUSA: HAOJIOJIEHHE, MOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIJIBIKEHHUE TUIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBJICHHUMA C TIOMOIIBIO MOJICTICH.

Hemoncmpayuu.

1. MexaHM4YecKHe, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SABJICHUSL.

2. ®usnueckue NpuOOPHI U MPOLEaypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U

u(GPOBBIM IPUOOPOM.
Jlabopamopnsie padomul u onvimol.
1. OmpexeneHue UEHbI ITIEHUS IKaJIbl U3MEPUTEIILHOTO MTPUOOpa.
2. M3mepeHune pacCTOSTHUM.
3. H3mepenue oO0béMa KHIAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MaJbIX Tel.
5. M3Mepenue Ttemmeparypbl MpA HOMOIIM >KHIAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIIEPaTypBbl.

6. lIpoBeneHue uccienoBaHUsl MO MPOBEPKE TMIOTE3bl: JAJbHOCTH MOJIETA
[IapyKa, MyIMIEHHOTO0 TOPU30HTAIBHO, TeM OOJIbIINE, YeM OOJIBIIEe BBHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHble CBeJICHUS 0 CTPOCHUM BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBikenre dactul] BemlecTBa. CBsi3b CKOPOCTH JIBUKEHHUSI YacCTHI[ C
TeMriepaTtypoii. bpoyHoBckoe aBmxkenue, muddysus. BzaumopeiicTBue dacTwuil
BEIIECTBA: NIPUTSHKEHUE U OTTAJIKHMBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEN M TBEPIBIX
(KpUCTAIITMYECKUX) Tell. B3auMOCBsA3b MEXIy CBOWMCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauyuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHS.



2. Habmoaenue nuddysun.
3. HaGOmiomenue ~ siBmeHuid,  OOBSCHAIOMIMXCS ~ NPUTSIKECHUEM  WIH
OTTAJKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie padbomout u onvimot.

1. OueHka JuamMeTrpa aromMa METOAOM PSAOB (C  HCMONb30BAHUEM

dotorpaduii).
2. OnpIThI 10 HAOTIOACHHIO TEIIJIOBOTO PACILIMPEHUS T'a30B.
3. OmbITHI MO 0OHAPYKEHUIO ACHUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHE TeJl.
MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqiHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHU JIBUKEHUSL.
SBneHue uHepuMH. 3aKOH HMHEpUMU. B3anmojnelcTBue Tea Kak NPUYHMHA
U3MEHEHUSI CKOPOCTH [JIBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€OUHULE
o0BbEMa BelecTna.
Cuna Kak XxapakTepHUCTHKa B3auMoAeHcTBUA Ten. Cuila ynpyroctd M 3aKOH
I'yka. M3mepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIICHUE TIATOTEHHS W CHJIA
TsokecTd. ChJla TSXKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HallpaBJICHHBIX MO OJHOW mpsiMoi. PaBHomelcTBytomas cui. Cuna TpeHus.
TpeHue CKOIbKEHNs U TPEHHUE NOKOAA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGnrogeHue MexaHMueCcKoro JIBH>KEHUS Tefa.
2. H3MepeHune CKOPOCTH HNPSIMOJIMHENHOTO JBHKEHUSI.
3. HaOmronenue siBIeHUst HHEPITUU.
4. HaGmoneHue n3MeHeHus: CKOPOCTH MPH B3aUMOJIEHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJ, HallpaBJIEHHBIX M0 OJHON PSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUXKEHUS (IIApUKa B KUIKOCTH,
MOJIETIH 3JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpepeneHrie CpeaHEN CKOPOCTU CKOJBKEHHUS Opycka WM IapuKa Io
HAKJIOHHOM TIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTshKeHus (medopmariun)
NPYKUHBI OT TPUIIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHHUSI CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH 1 ra3oB.



JHaBnenue. CnocoObl yMEHBIICHUS U YBEIUUECHUs JaBieHus. J(aBieHue rasa.
3aBUCMMOCTh JaBJieHUs ra3a oT oO0bEMa, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMU, XUJAKOCTIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JaBJEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuid
napanokc. Coobiaromuecs cocyabl. [ 'uapaBindeckue MEXaHU3MBI.

AtMmocdepa 3emsin u atmocepHoe naBieHue. [IpuumMHBI CylieCTBOBaHUS
Bo3aymHOM oOosouku 3emnu. Ombir Toppuuennu. M3mepenne armochepHOro
JaBiIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHHS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOro TaBJICHHUSL.

JlelicTBHE KUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.

o v ke wN e

~

3aBUCUMOCTbH JAAaBJIEHUS ra3a OT TeMIEpaTyphl.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coo01aromuecst Cocy/ibl.

I'mppasnuuecknii nmpecc.

[IposiBieHne necTBUS aTMOC(PEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIIKUBAIOIIEH CHJIBI OT 00BEMa MOTpYXEHHOW YaCTH
T€JIa ¥ TFIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
VYciioBue IUIaBaHUs TEN: IUIABAHWE WIIA MOTPY)KEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHHUS TJIIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomout u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIe OT 00bEMA MOrPYKEHHOM B
’KHJIKOCTh YaCTH Tea.

OnpeneneHve  BBITATKUBAIONIEH  CUJIbI, JIEUCTBYIOLIEH Ha  TeJo,
MOTPY>KEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, JEUCTBYIOIIEN HA TEJO
B JKMJIKOCTH, OT MacCChI T€Ja.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHh BBITAJKUBAIOIICH  CHIIBI,
JICUCTBYIOIIE HAa TEJIO B JKUIKOCTH, OT 00bEMa NOrpyXKEHHOH B
’KHJIKOCTh YaCTH Te€Jla M OT INIOTHOCTH KHJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKH U
OIIPELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIHOCTb. DHEPIrHUs.

MexaHnuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. llpuMeHeHue TmpaBWJIa paBHOBECHS phbluara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJ mpocteix wmexanusmoB. I[lpoctbie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexanuueckass dHeprus. KuHeTnyeckass W TNOTEHUUAJbHAS JHEPTHS.
[IpeBparieHue 0IHOrO BUIa MEXAHUUECKOW YHEPTUU B IPYroi. 3aKOH COXpaHEHUs
SHEPrUu B MEXaHUKE.

Hemoncmpayuu.

1. I[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padbomul u onvimol.

1. Ompexaenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Telia

10 TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycaoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKOW SHEPIUU.
8 KUIACC

Paznen 6. TenJioBbie siBJIEHHS.

OCHOBHBIC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETHYECKON TEOpPUM CTPOECHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJH. OmNbIThl, MOATBEPKIAOLINAEC
OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPHOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBONCTB T'a30B, KUJKOCTEH U
TBEPABIX TEJA Ha OCHOBE TOJIOKCHUHA MOJEKYJIIPHO-KUHETUHYECKON TEOPUH.
CmaunBaHKe U KallWUISIpHBIE siBJICHUs. TerioBoe paclliupeHue U CKaThe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKEHUS
gactull. Buytpennsst sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH JHEPTUU:
Teronepeaaya u COBEpIIICHUE paboTHI. Buasl TeIionepeaayu:
TETUIONPOBOAHOCTh, KOHBEKIIMS, U3JIyUYCHHUE.

KomnnuectBo TemnoThl. YenbHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIUIOBOTO Oamadca. [lmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAsA TEIUIOTA ILIABJICHUS.
[TapoobpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHusi. 3aBUCHMOCTb TeMIIEpaTypbl KUIIEHUSI OT aTMOChEpHOro
JIaBJICHUSL.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHas TEMI0Ta CTOPaHUSsL.

[Tpunnuner pabotsl TeroBbix aBurarenet KIIJ[ TemoBoro auratesns.
TeruioBbie IBUraTENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKCHHS.



ik wnN
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10.
11.
12.
13.

Habmronenune nuddysuu.

Habumoienue siBieHnii cMauyiBaHUs U KAMWUISIPHBIX SBJICHUI.
Habioienue TenaoBoro pacimpeHust Tedl.

M3MeHeHne AaBiieHUs ra3a IpU W3MEHEHHH 0O0BbEMA M HarpeBaHUM WIIU
OXJIaXKICHUH.

IIpaBwiia n3MepeHust TeEMIIEPaTypBl.

Buae! Termonepenaun.

Oxmnaxk/ieHre Ipy COBEPLUICHUH PaOOTHI.

Harpeanue npu coBepuieHHH padOThl BHEITHUMU CHIIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN PA3IIMYHBIX BEILIECTB.
Habmonenue kuneHus.

Habmoienne nocTosHCTBa TEMIIEPATYPHI MPH TUIABJICHUU.
Mopenn TEIUIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomoul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITh IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHMUS.
OnpITHI 10 BRIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOIO PACIIMPEHUsI T'a30B, >KUAKOCTEH M
TBEPJBIX TEJI.

Omnpenenenue AaBiIeHUS BO3yXa B OaJIOHE IINPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJIEHUA BO3JlyXa OT €ro
00BEMa 1 HArPEBAHUS WA OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHEHHONW 3aBUCHMOCTHU JITTUHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OSHEpruM Tejla B PE3ysbTare
TeIUIonepeau U padOThl BHEIIHUX CHJL.

HccnenoBanue sBICHUS TEIIOOOMEHA TPH CMENIMBAHUU XOJIOTHON H
ropsiueu BOJIBI.

Onpenenenne  KOJIUMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEIJI000MEHE C HATPETHIM METAITNICCKUM ITUITUHAPOM.

Onpenenenne y1eapHON TEIIOEMKOCTH BEILECTBA.

Hccenenosanue npouecca uCnapeHus.

Ornpenenenrne OTHOCUTEIBHOM BIAXKHOCTH BO3/IyXa.

Onpenenenre yaenbHON TEIUIOTHI IIJIAaBJICHUS JIbJA.

Paznen 7. JaekTpudyecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa sneKTpUUeCcKUX 3apsaoB. BzaumopeicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3apsIIOB U PACCTOSHUS MEXIY TEJIaMH).

Onektpudeckoe mnoine. Hanpsok€HHOCTh siekTpudeckoro noisd. [IpuHumn
CYTIEpPIIO3ULIMH 3JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA JIEKTPUUECKUM 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIJIOBHSI CYIIECTBOBAHUSI JJIEKTPUUYECKOTO TOKA.
HNcTouHrKku TOCTOSSHHOTO TOKa. JIeMCTBUS DJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuia  Toka.  DJIEKTPUUECKOE  HaIPSKEHUE.
CornpoTuBiieHHE NPOBOJIHHUKA. YJIEIbHOE COMPOTUBJIEHUE BemlecTBa. 3akoH Oma
o yyactka nend.  [locnepgoBarenbHOE W HapauieibHOE — COCIMHEHHE
MIPOBOTHUKOB.

PaGora u MOWHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jxoyns—Jlenua.
DneKTpUYecKue Ienu U MOTPEeOUTEIN dICKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTossnHble  MarHuThl.  B3aumMojelicTBHE  ITOCTOSHHBIX  MarHuTOB.
MarnutHoe 1osiie. MaruuTHoe nmojie 3eMId M €ro 3HaueHue JJIsA JKU3HU Ha 3eMIie.
OneiT  Opcrega. MarHuTHoe MoJi€  3JEKTPUYECKOro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJII HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUIaTEb MOCTOSTHHOTO TOKa. VCMoJib30BaHUE HJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SIBneHue yeKTpoMarunuTHOM nHaAykuuu. [IpaBusio JleHua.
DneKkTporeHeparop. CriocoObl  MONy4eHHUS] ~ DJICKTPUUECKOM  DHEPrHH.
DNEKTPOCTAHITNHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3aLMS TE.
JIBa pojia 3NEKTPUUECKUX 3aPsIIOB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M JEHUCTBUE MIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasi MHAYKIIHS.
3aKOH COXpPaHEHUSA JICKTPUUECKUX 3apsi/I0B.
[IpOBOHUKH U AUBIEKTPUKH.
MoaennpoBaHre CUIIOBBIX JIMNHUW 3JIEKTPUUYECKOTO MOJIA.
M cTOYHUKM TTIOCTOSIHHOTO TOKA.
JIlencTBUA 3JIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. ['a30BB111 pa3psia.
. I3aMepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHnune 3IeKTpUIeCKOro HapsHKeHUs BOJIbTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
. B3zanMoencTBue nocTOSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoienpoBaHiE€ MAarHUTHBIX M1OJIEW TOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsHuTHoE€ 1oJsie ToKa. DJIEKTPOMArHur.

JleificTBrEe MarHUTHOT'O TIOJIS1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKLWH.

Oneitel @apajes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUSI.

DJeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopusie padomul u onvimel.

1.

o vk~ W

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIOACHUWIO SJEKTPU3AMU TEl WHAYKIHEH W TpHU
COMPUKOCHOBEHUH.

WccnepoBanue ACUCTBUSL SJEKTPUYECKOTO MO HA MPOBOJAHHUKU U
JIUDJIEKTPUKHU.

COopka 1 mpoBepKa padbOTHI IIEKTPUUECKOMN TIEMH TTOCTOSHHOTO TOKA.
N3mepeHue u peryjJMpoBaHKe CUIIbI TOKA.

N3mepenue U peryaupoBaHie HaMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKa, WAYLIETO 4epe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TMPOBOAHUKA OT €ro JUJIMHBI, IUIOMAAU IOMEPEYHOTrO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MpU  MOCIEI0BATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [Jii CWIbl TOKa MNpPU MNapaJUICILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenve MOUIHOCTU DJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucrope.

UccnenoBanne 3aBUCHMOCTH CWJIbl TOKA, WUAYIIETO YEpe3 JaMIIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KII/] Harpesares.

UccnenoBanre MarHuTHOTO B3aUMO/JICUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJs MOCTOSIHHBIX ~MAarHMTOB TMpU  HUX
00BEIMHEHUH U PA3/CIICHUN.

HccnenoBanue nedcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJCHCTBHUS
KAaTyIIKH C TOKOM W MAarHuTa OT CHJIbl TOKa W HANpaBJICHHS TOKa B
KaTyLIKE.

18. I3yueHune neiicTBUS MarHUTHOT'O TI0JIs1 HA TPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 nu3ydeHue paboThl JIEKTPOABUTATENS.

20. M3mepenue KIIJI anexTpoaBuraTeIbHONM yCTaHOBKHU.

21. OnbITEL MO MCCIECAOBAHUIO SIBJIEHUS JSJIEKTPOMArHUTHOW HHJYKLIHH:
UCCJIEIOBAHNE M3MEHEHHMI 3HAYEHUS W HAMpaBJICHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pazgen 8. MexaHuyeckue siBJ1eHUs.

Mexannueckoe JaBwxkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTEJIBHOCTD MEXAaHMYECKOr0 JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrxeHue. HepaBHomepHOe npsMoiauHENRHOe nBMKeHUE. CpelHsass 1 MTHOBEHHas
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckopeHHOe mpsiMoiinHEHHOe jBHKeHue. CBoOOgHOE
nageHue. OnsITel [ anuies.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepuox u uvacrora obOparieHwus.
JIuHeHas u yriaoBasi CKOpocTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

[Tepsbiit 3akoH HbptoTroHa. BTopoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIMK CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHsI: CHiIa TPEHUS CKOJIBKEHUS, CHUJIa
TPEHHUsI IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOIHOTO
naaeHus. J[Buwkenue ruraner Bokpyr Comnua. IlepBas xocMuueckas CKOPOCTb.
HesecoMocCTh 1 nieperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPIOIO TeJA € 3aKPEITIEHHON OCBIO BpauieHuss. MoMeHT cuiibl. LleHTp TskecTn.

Nmnynse tena. M3MeHeHne umitynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE IBH>KECHHUE.

Mexannueckass paboTta M MOIIHOCTb. Pabora cui TsDKECTH, yHpPYrocCTH,
Tpenust. CBA3b dHepruu u padotsl. [loTeHnnanpHas sHEprus Teia, HOJHATOro Haj
ITIOBEPXHOCTHIO 3eMiin. [loTeHManbHas sHeprus cxarou npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIHUH.

Hemoncmpauyuu.

1. HaOmioneHne MEeXaHHMYECKOTO JBMXKEHUS Tella OTHOCUTEIBHO PAa3HBIX TEJ

OTCYETA.
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9.

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

CpaBHeHue myTed W TPAaeKTOPUM IBMKEHHUS OJHOTO M TOTO XKe Tela
OTHOCHUTEIILHO Pa3HbIX TeJl OTCUETA.

H3mepenune ckopocTy U YCKOPEHHSI IPSIMOJIMHEHHOTO JIBUKECHHUSL.
HccnenoBanue Mpu3HAKOB PAaBHOYCKOPEHHOTO JBMKEHUSI.

HabmtoneHue nBrKeHus Tela Mo OKPY>KHOCTH.

Habmonenne MexaHu4ecKux sIBICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBXKEHUU
OTHOCHUTENbHO KabuHeTa GU3UKH.

3aBUCUMOCTh YCKOpPEHHsSI Tella OT MAacchl Teja W JICHCTBYIOIIEH Ha HEro
CHJIBL.

Habuoienue paBeHcTBa CUII TP B3aUMOJICHCTBUU TEJl.

H3meHeHue Beca Tena npu yCKOPEHHOM JIBUKCHHH.

[lepenaya umirysbca mpyu B3aUMOJICHCTBUU TEII.

[IpeoOpazoBanus JHEPTUU PU B3aUMOJICHCTBUN TETI.

CoxpaHeHue UMITyJIbCca MPHU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.
HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHue MeXaHU4YeCKON SHEPruH MPH CBOOOAHOM IaJICHUU.
CoxpaHeHue MEXaHUYECKOW YHEPTUU MPU ABMKEHUH Teja MoJ JeicTBUEM
HpPY>KUHBIL.

Jlabopamopusie padomul u onvimol.

1.

KoncTpynpoBanue TpakTta Juisi pa3roHa W JajbHEHMIIEro paBHOMEPHOTO
JBYKEHUS IIapUKa WIH TEJIEKKU.

Onpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUXKEHUSA
LIAPUKA 10 HAKIIOHHOW INTOCKOCTH.

Omnpenenenne yCKOpEHHUs Tejla MPU PaBHOYCKOPEHHOM JBMKEHHH I10
HAKJIOHHOM TMJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHM IPHU PABHOYCKOPEHHOM
JBKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €clid MpPU PaBHOYCKOPEHHOM JIBIKEHUH 0e3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne kodPuUIeHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH PYKUHBI.

Onpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenne pabOTBl CUIIBI  YNPYrOCTH MNP  HOABEME TIpy3a C
MCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aKOHa COXPaHEHHUSI SHEPTHH.

Pa3nen 9. MexannuecKue KoJIe0aHUA M BOJIHEI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpUO/,
4acToTa, aMIUIATyAa. MaremMaTH4eCKuil U NPYKUHHBIA MasATHUKA. [IpeBpamenue
SHEPTUH MPH KOJICOATETHHOM JIBUKEHHUH.

3aryxaomue — konebanus.  BomHyxaennole — konebanus.  PeszonaHc.
Mexanndeckue BoOJIHBL. (CBONCTBa MexaHWYeCKuX BOJH. [IpomonbHbele H
[OTEpeYHble  BOJHBL. JIMHA BOJHBI M CKOPOCTh €€ pPacnpoCTpaHEHUS.
MexaHn4ecKkue BOJIHBI B TBEPAOM TeJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmronenue kosiebaHMil Ten MO JEHCTBUEM CHIIBI TSKECTH M CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabutoieHue BbIHYKJIEHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpaneHnne npoJoabHbIX U TONEPEYHBIX BOJIH (HA MOJIEIH).
HabutoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
. AKyCcTHYECKHH PE30HAHC.
.]Iaﬁopamopnble padomul u onvimol.
1. OmnpeneneHne 4YacTOoThl W IEpUOJA KOJEOAHMH MaTeMaTUYECKOro
MasiTHUKA.

2. Omnpenenenue 4acTOThI U Meproia KoieOaHui NpyKUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/a KOJI€OAHUM MOABEIIEHHOTO K HUTU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH NIEPUOAA KOJIEOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TepHoa KojeOaHUN rpy3a, MOJBELUIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JIEMOHCTPUPYIOLLME 3aBUCHUMOCTb  I€epuoja  KoJeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MafeHHUS.

Paszpnen 10. DiekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJHBI.

ONEeKTpOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
AJNIEKTPOMArHUTHBIX BOJH. lllkama sneKkTpoMarHUTHBIX BOJIH. Mcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBSA3H.

SR



DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopusie padomul u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO

tenedoHa.

Pa3nen 11. CBeToBBIe SIBJICHHS.

JlyueBass  momens  cBera.  Mcrounuku ~— cBera.  [IpsaMosmHeiHoe
pacrnpoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBeta. 3akOoH mpesoMieHUs cBeTa. [losiHOE BHyTpeHHEe
OTpaKEHUE cBeTa. lIcrnonp30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAAX.

Jlmaza. Xonm unydert B numH3e. OnTuyeckas cuctema ¢oToarnmapara,
MHKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. bimMzopykocTs u
JNabHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTtona. CroxeHue
CIIEKTPAJIBHBIX LBETOB. J(Mucniepcus ceera.

Hemoncmpayuu.

IIpssmMonrHEHOE pacIpOCTPaHEHNE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n300pa>keHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

Onrtuyueckuii CBETOBO/I.

Xon tydyei B coOMparoieu JuH3e.

XoJ JIydeH B paCCEUBAIOIIEH JIMH3E.

[Tomyuenune n300paxeHUid ¢ TOMOIIBIO JTUH3.

[Tpunumn aeiicTBus Gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mognens riasa.

11. Paznoxenue 06enoro cBera B CIEKTP.

12. [lomyyenue 6enoro cBeTa mMpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padomul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jydya OT yria
NaJCHUS.

2. W3yueHune xapakTepuCTUK U300paXKeHUs MIPEAMETa B IIIOCKOM 3epKaJie.

3. HccnepgoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yIJia
MaJICHHs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHue U300paKEHUH C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI cOOMparoieit
JIMH3BIL.

6. OMbITHI O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

OnpIThl MO BOCTPHUATHUIO I[BETA MPEIMETOB NMPU UX HAOIIOJEHUU uepes
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

OmnsbiTel Pezepdopaa u mmanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue v nornioueHrne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HWsoromsl. PaamoaxtnBHBIE
npespaiuenus. [leproa nomypacnajga aTOMHBIX sSIIED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsIOBOIO M MAacCOBOI'O YHCE.
DOHeprus CBs3UM aTOMHBIX sanep. CBsi3p Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. ecrounuku sneprun ConHIa U 3BE3I.

Slnepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIYYCHHU HA IKUBbIC
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHekTpbl U3JIyYEHHUS U MOTJIOLICHHUS.

2. CrekTpbl pa3JIMYHbIX Ia30B.

3. CnekTtp BoAoOpo/a.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIINX U3TyUCHHM.

6. Perucrtpanus nsnydeHust IpUPOIHBIX MUHEPAIOB U IIPOYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HaOmioneHue CIIONIHBIX U TUHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPrMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBHO-0000 1AM MOAYIb.

[ToBTOpHTENHEHO-0000MIIAIOMINIT MOYJTH TIPEAHA3HAYCH JJII CUCTEMAaTHU3aIuu
U 0000IIeHHs  MOPEeIMETHOrO  COACp>KaHWA U OIbITa  JIESITENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKXKe JJIA MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHy 10 (u3uke g o0ydarommxcs,
BBIOpABIINX 3TOT YUEOHBIN MPEIMET.

[Ipy “3ydyeHUU AAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSTEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUrBAETCS JOCTUKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIJAHUPYEMbIX  pe3ylbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SABJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3Myeckue
ABJICHUS, TPHUMEHSS TOJYyYECHHbIC 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.
[IprHIMNMATBHO IEATEIBHOCTHBIM XapakTep AAHHOTO pas3feia peaau3yercs
32 CY€T TOro, 4Tro OOy4YarIllMecs BBINOJHSIIOT 3aJaHus, B KOTOPHIX UM
IpeJIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacHoO3HaBaTh M HAYYHO OOBACHATH
¢buznyeckue sIBJICHHS B OKPY>KaIOIIEH MPUPOJE U MOBCEAHEBHON KU3HU;
UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIEAOBAHUS (PUBNYECKUX SIBJICHUH, B TOM
YUCJIE 1JIA IPOBEPKHU TUIIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, MTPAKTUYECKOTIO UCIOIb30BAHMS PA3IUYHBIX HICTOUHHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHHS MU COXPAaHEHHsI BCEX M3BECTHBIX BHJIOB
SHEPIuMu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs HANpPaBIIEHO

Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare nuzyuenus UMKy Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuaronierocs OyayT copMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSABJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
buznyecKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA

- TOTOBHOCTb K AKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH O0IIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTUKCHHIA
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- OCO3HAaHHME BAXHOCTU MOPAIBHO-ITUYECKUX IMPUHLMIIOB B JEATEIBHOCTH
YYEHOIO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPUATHE ICTETUYECKUX KAYECTB (PU3NUYECKOM HAYKM: €€ rapMOHUYHOIO
IIOCTPOEHHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

- OCO3HAaHUE IEHHOCTH (U3MUECKONM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHMH, BAXKHEHMIIEH COCTABIIAIOLIECH
KyJIbTYPBI,

- pa3BUTHE Hay4yHOH JHOOO03HATEIBHOCTH, MHTEpECa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0pPOBbS M  IMOLMOHAJBHOIO
Os1aromoJryums:

- OCO3HaHWE LIEHHOCTH 0€30MacHOro o0pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH INpaBWJl O€30IIaCHOrO IIOBEJICHUS Ha
TPaHCIIOPTE, HA JIOPOrax, C AJEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIHUX YCJIOBUSAX;

- cpOpMHUPOBAHHOCTh HaBBIKa pedrexkcuu, NpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY 1 TaKOTr'0 K€ IIpaBa y JAPYyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- AKTMBHOE y4YaCcTHE€ B PELICHUU NIPAKTUYECKHUX 3a/ady (B pPAMKax CEMBH,
0o0pa30oBaTE€NbHON  OpraHM3aluy, Tropoja, Kpas) TEXHOJOTHYECKOM U



COLIMAJIbHONM HAIpPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIE M (PU3MUECKHUX
3HAHUI;

e - MHTEpEC K MPAKTUYECKOMY M3YUECHHUIO MPodeccuii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J10IrH4€CKOro BOCIIUTAHUSA:

e - OpPHEHTAllUd HA IpPUMEHEHUE (PU3NYECKUX 3HAHMM JUIsd pEIICHUs 3a]ad B
o0nacTu OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHHE TJI00AJBHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM U IMyTel ux

pelieHus;

e §8) amanTanuM K M3MEHSIIOIUMCSI YCJOBHUSIM COLUMAJIBHON W NPHPOJTHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUU TMPH BBHIMOJHEHUU WCCICIOBAHUN W

MPOEKTOB (DU3MUECKON HAIPABICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM
APYTHX,

e - TIIOBBILIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTM Ye€pe3 MPaKTHYECKYIO
JeSITeNIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyINpOBATH
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHME AECPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEN B 00JaCTH
(1156371978

e - IUIAHUPOBAaHHWE CBOETO pAa3BUTHA B TNPUOOPETEHUU HOBBIX (PUINUECKUX
3HAHUI;

e - CTPEMJICHHE AHAJM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JACHUCTBHM C Y4YETOM BIMSHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX INI00ABHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHUS TpOTrpaMMbl MO (HU3UKE Ha YPOBHE OCHOBHOIO
ob1ero oopa3oBanus y oOy4aroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIC JEHCTBUSA,
KOMMYHUKATUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YUCOHBIC TCHUCTBUSI.

Ilo3HaBaTesbHBbIC YHUBEPCATbHbIC YUeOHBbIE 1eliCTBUSA

Ba3oBble Jjornuyeckue 1eicTBUA:
e BBIBISITh W XapaKTePU30BAaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNICHUI);



yCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IS
00001IEHHS U CPaBHEHMUS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M TP HM3yYeHUU (PU3UUECKHUX
SIBJICHUM U TPOIIECCOB, JIETIaTh BHIBOJBI C UCIOJIB30BAaHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aMMOCBS3SX
(U3UYECKUX BEINYWH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHus y4deOHOW ¢u3udecKon
3aa4n (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIEHUs, BHIOOpP Hambosee
MOAXO/ISIIETO ¢ YIETOM CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnlie nucciienoBarejbcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATENbCKUN HHCTPYMEHT MTO3HAHMUS;
IPOBOJUTH [0 CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIM
(bu3MYecKuil IKCIEPUMEHT, HEOOJbIIOe HcciaeAoBaHUE (U3HUECKOTO
SIBJICHHSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJYYEHHYIO B XO/I€ UCCIICIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATENbHO POPMYIHPOBaTH 0000IIEHHS U BBIBO/BI IO PE3YJIbTATaM
POBEIEHHOTO HAOIIOACHUS, OTbITa, UCCIEAOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE  (PUINUECKUX
MIPOIIECCOB, & TAKKE BBIJIBUTaTh MPEANOI0XKEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmaunmeii:

NPUMEHSATh Pa3INYHbIe METOAbI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
otOope uMHGOpPMAIMU WM JaHHBIX C Y4E€TOM MPEUIOKEHHON ydeOHOU
(buznyecKoi 3a1auu;

aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAlbHYI0 (OpMYy MpeICTaBICHUS
uHbOpMAllMM W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
cXeMaMH, AruarpaMMamMu, HHOU rpa@uKoi ¥ X KOMOMHALIUSIMHU.

KoMmyHuKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/€ OOCYyXJeHHs] y4yeOHOro marepualia, pe3ysbTaTOB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI
BBICKA3bIBAaTh MJICM, HAIlCJICHHBbIC HA pPELICHHE 3a7aud M MOJJIepKaHue
0J1aroxenaTebHOCTU OOIIECHHUS;

COIOCTABJISITh CBOM CYXICHHS C CYXACHUSAMH JPYIHMX YYaCTHHUKOB
auanora, 0OHApYKHUBATh Pa3IMUUe U CXOACTBO IMO3UIIHIA;



BBbIpaXaTh CBOIO TOUKY 3pEHUSI B YCTHBIX M MHCbMEHHBIX TEKCTAX;
myOJIMYHO NMPEJICTABIATH PE3YIbTATHI BHIIOJTHEHHOTO (PU3NYECKOTO OIbITA
(3KCIIEpUMEHTA, HCCIIEOBaHUS, TPOEKTA);

IOHMMaTh M  MWCIOJNb30BaThb  INPEUMYILIECTBA  KOMAHIHOM U
UHAMBUyAJIbHOM pabOThl MpU PEIIEHUU KOHKPETHON (Qu3nueckon
npo0JieMsl;

MPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATh JE€UCTBUS
no e€ JOCTIKEHHMIO: paclnpeiessaTb poiH, 00CYyXIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUTrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIPABICHUIO M KOOPAWUHHUPYS CBOM JACHCTBUS C APYTHMMH
YJIEHAMH KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIBHO CPOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJEHCTBHUSL.

PerynsiTuBHbIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M Y4EOHBIX CUTYyaIUsX, TPEOYIOLIUX
JUI pelieHus: GU3NYECKUX 3HaAHUM;

OpUEHTHPOBATbCS B  Pa3IMUHBIX [OAXOAAX [PUHATUS  pELICHUH
(MHIMBUYyalbHOE, NMPUHATUE PELICHUS B IpyNIeE, NPUHATHE PELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pellieHus: (PU3NuecKo 3a1auu Win
IUIaHA MCCIEAO0BAaHUS C y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh [IPEIIAracMbl€ BAPUAHTHI PEILICHUH;
7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpOJIL, MOIMOHAJILHBIN HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U IpeJiarath IJiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHMSI  (HEJIOCTHIKEHUSI) PE3YJbTaTOB
NEeSATENbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B ACSATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
(U3UYECKOTO WCCICAOBAHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITETILCTB, W3MEHHUBIIUXCS CHUTYyaIlMii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3ZHUKIIMX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPYroTo YEJIOBEKAa B XOJ€ CTOopa WM JAUCKYCCHUU
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
NpU3HABATH CBOE MPABO HA OIMIMOKY MPHU perieHUuH (HU3NIECKUX 3a]a4 WIH
B YTBEP)KJICHUAX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO APYTOro.



HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenusi B 7 kjacce IpeJMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCSI YMEHHIA:

WCIIOJIb30BATh  TOHATHS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HAOJIIO/ICHUE, AKCIEPUMEHT, MOJENb, TUIIOTEe3a, CAMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOE), MEXAHWUYECKOE JBWKECHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHENHOE), TPACKTOPUS, PABHOJCUCTBYIOIIAs
cuna, aedopmanua  (ympyras, IJIacTUYEeCKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyaTh sBiaeHUSA (Auddy3us, TEMIOBOE NBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEPLHUS,
B3aUMOJICICTBUE TEJ, PABHOBECHE TBEPHABIX TEJN C 3aKPEIUNIEHHOW OCHIO
BpalleHus, nepeiaya AaBieHust TBEPAbIMU T€JIaMU, KUAKOCTIMU U Ta3aMu,
aTMOoc(epHOE J[aBlICHHE, IUIaBaHUE TeEJ, MPEBPAILICHUS MEXaHUYECKOM
SHEPIruM) MO ONMHCAHUIO WX XapPAKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHbIX (U3MUECKUX SIBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBJICHUS B MPUPOJIE:
OpUMEPHl JBWXKEHHUS C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW W HEXHUBOU
MpUpoOJie, ACUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOC(EpPHOTO IaBIICHUS Ha >KMBOW OpraHU3M, IUIABAHHWE PHIO, phlYaru B
TEeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IMIPU3HAKHK) (PU3HUECKUX SIBJICHHUIL;
OMHCHIBATh M3yUYCHHBIC CBOMCTBA TEI M (PU3MUCCKUE SBICHUS, UCIIOJIB3YS
(bu3nUecKre BeTUInHbI (Macca, 00bEM, IITIOTHOCTH BENMIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YIPYTrOCTH, CUJia TSKECTH, BEC TeJa,
cuia  TpeHus, JaBiieHue (TBEpIOro  Teia, SKUIKOCTH, Tasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IUJIEYO CHJIBI,
MOMEHT CHJIbl, KOA()(HUIMEHT TOJE3HOTO JEHUCTBHUS MEXaHH3MOB,
KMHETUYEeCKass M MOTEHIHWalIbHAs 3HEPrusi), MPU OMNUCAHUU MPABUIIBHO
TpakToBaTh  (U3MUECKUH  CMBICT  HCIIOJIB3YyeMBIX  BEIMYWH, WX
0003HAaYeHUA W €JUHMIIBI (PU3MUYECKUX BEIWYUH, HAXOIUTb (HOPMYJIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMUYMHAMM,
CTPOUTH TPAPHUKN N3YUECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUINH;
XapaKTepU30BaTh CBOMCTBA T, (DU3UYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3YS MpaBuia CJIOXEHUs Cuil (BAOJb OJAHOW MpsAMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),



«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruH, TpPU HSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3aMKCBIBATh €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NUECKUE SIBIEHUS, IPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalMd IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1-2
JIOTUYECKHX IIaroB € OMOpPOil Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiarb pacu€THblE 3anadyd B 1-2 JEHCTBUA, MCNOJIB3YyS 3aKOHBI M
(GopMyIibl, CBs3bIBANOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE AaHAIM3a
YCIIOBUS 3aJa4d 3aIIUCBhIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHUE
BEJIMYUHBI B (OPMYJBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISi PEICHUs 3a]1ad, OLECHUBATh PEaTUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETUYNHBI;

pacrno3HaBaTh MpoOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh I[pPU HOMOIIU
(bu3NYECKUX METOAOB, B ONMMMCAHUH UCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE
NPEANOJOKEeHHe  (TMIOTE3y),  pa3iuyatb W UHTEPHPETUPOBATH
IOJyYEHHBIH pe3ysbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, JENaTh
BBIBOJIBI 110 €TI0 pe3yjbTaTaMm;

IPOBOANUTh OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WIH
buznyeckux CBOICTB TEN: dbopMynupoBaTh IIPOBEPSIEMbIE
MPEIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO 000pYy10BaHMS,
3aIlMChIBaTh X0/ ONbITa U (POPMYIMPOBATH BBIBOJBL;

BBIIIOJIHATE IIPSIMBIE W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MACChl Tela,
o0bEMa, CHUIBI U TEMIIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPHOOPOB C Yy4ETOM
3a/1TaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJIUTH UCCJIEI0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIUYHHBI OT
IPYrol € HCIOJNb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILIEroCsl Tela OT BPEMEHU JIBMXKCHMSI TeEla, CHUJIbI
TPEHHsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIAAN CONPUKOCHOBEHMS TEJI, CHUIIBI
YIOPYTrOCTH OT YIJUHEHMS MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUS TE€Jl, YCIOBUHM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4e€OHOro HMCCIENOBaHUsA, coOuparb YCTaHOBKY H
BBINOJIHATh U3MEPEHUS, CleNysl IMPENIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJMYYEHHONM 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJC



NPEIOKCHHBIX TaO0NHIl U TpaduKOB, AENaTh BBIBOJLI MO pe3yibTaTaM
UCCIICIOBAHMS,;

MPOBOANTh KOCBEHHBIE HU3MEPEHHsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJAOTO Tela, CHIa TPEHHS CKOJIBKCHUS,
JaBJICHWE  BO3MyXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas  Ha
NOrpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MONe3HOro AeHCTBUA
IOPOCTHIX MEXaHW3MOB), CIEAysd NPEIIOKEHHOW HWHCTPYKUUHU: TIpU
BBITIOJTHEHUH H3MEpPEHUl CcOOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAUEHNUE UICKOMOUW BEJIMYMHBI,

co0JIroaTh MpaBWiIa TEXHUKHU 0€30IaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOMINECS COCYIbI, OapoMeTp,
pBIYar, OJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHASI TJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS M3YyYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM 4YHUCIHE:
NOJUINITHUKK, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TTOPIITHEBOW HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBax (pM3MYECCKUX SIBICHUN W HEOOXOIUMBIC (PH3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  MpHUMeEpax)
MPAKTUYECKOTO HCHOJB30BaHUs (PU3MUECKHX 3HAHUWA B IOBCETHEBHOU
KU3HU sl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ nMpudopamMu U
TEXHHYECKUMH YyCTPOMCTBAMH, COXPAHECHHS 3JI0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpejie;

OCYIIECTBISATH OTOOp HCTOYHUMKOB uH(popmanuu B HHTepHere B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HaHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpPMALIMIO, KOTOpas SIBISIETCS MNPOTHBOPEUYUBONM WM MOKET OBIThH
HEJIOCTOBEPHOMU;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTEepUAIIbI,
pecypcsl cetu MHTepHET, BIajeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(POpMAIMU (HU3HUECKOTO COACPIKAHUS, B TOM
qucie MyOMUYHO JenaTh KpaTKHe COOOIIEHHUS O pe3yibTaTaxX MPOCKTOB
WM y4eOHBIX HCCICIOBAaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3yYEHHbIM TMOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXAATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesiaTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHM 3aJla4aMH,
CJIEIUTh 32 BBIIOJHEHUEM IUIAHA JCHCTBUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTh  TPYMNbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBAs MHEHHE OKPYKAIOIIMX.

K xonIy oOydenus B 8 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIITUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TETJIOBOE JIBM)KCHHE
aTOMOB U MOJIEKYJI, arpeTaTHBIE COCTOSHUS BEIIECTBA, KPUCTAJUTMUECCKUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACBIIIEHHBIM Tap, BIAXHOCTh
BO3MlyXa, TEeMIeparypa, BHYTPCHHsS DSHEPIus, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U TURJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;
pasnuyaTh SBJICHHS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIUlonepesada,
TEIJIOBOE€ pPaBHOBECHE, CMAYMBAHWE, KAMWJUISIPHBIC SIBJICHUS, HCTIAPCHUE,
KOHJICHCAIusl, IUJIaBJIEHUE, KpUcTauM3anus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITyYEHHUE),
ANIEKTPU3aLUS TeJl, B3AUMOJICUCTBUE 3apAJIOB, EUCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aAUMOJICHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TIOJISI Ha TPOBOJTHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITHS)
0 ONHWCAHUIO HUX XapaKTepHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBJICHWE W3YYEHHBIX (U3WYECKUX  SBIICHUA B
OKPYXKAIOIeM MHpE, B TOM 4YHCIE (U3UYECKUE SBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE W KalWUISIpHbIE SBJIEHUS B IPUPOJE,
KpUCTalIbl B mpuponae, uznyuenue ConHila, 3aMmep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
SBJICHHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3eMiH, Jpeid TMOJIOCOB, POJIb MAarHUTHOTO TOJS JUIsl JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, [TPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (HU3UUYECKHUX
SIBJICHUIA;

OMHCHIBATh M3yUYCHHBIC CBOMCTBA TEI M (PU3MUCCKHUE SBICHUS, UCIIONB3YS
¢bu3nueckue BeIUUYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPIUs, KOJIUYECTBO
TEIJIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TEIUIoTa
IUTABJICHMS], YJeJbHAsl TEIJIoTa NapooOpa3oBaHMs, yJleldbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TIOJE3HOTO JEHUCTBUSI TEIUIOBOM



MAaIllMHBI, OTHOCUTENbHAS BIIAXXHOCTH BO3/yXa, AJICKTPUUYCCKUHU 3apsij,
CHJIa TOKa, DJCKTPUYCCKOE HAMPSHKEHWE, COMPOTHBIICHHE IPOBOJIHUKA,
yAENBbHOE  CONPOTHBICHHWE  BemlecTBa, paboTa U MOIIHOCTb
DIIGKTPUYECKOTO  TOKa), TIpU ONHCAHWHM TMPABUIBHO  TPAKTOBAThH
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYMH, 0003HAUCHUS U €IUHUIIBI
(GU3MYEeCKUX BEIWYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUINH;

XapaKTepu30BaTh CBOMCTBa Tel, (PHU3UYECKUE SBICHUS W MPOIIECCHI,
UCTIOJIb3Ysl OCHOBHBIC TOJIOKEHHUS MOJCKYJISIPHO-KUHETUYECKOW TEOpHH
CTPOCHHUS BEIEeCTBA, MPUHIIUAI CYMEPHO3UIMU TOJIeH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juis yyacTKa LIeTH, 3aKOH
Jxoyns—Jlennia, 3akoH COXpaHEHUS DHEPrUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA WM 3allMChIBaTh €r0 MAaTeMaTHYECKOE
BBIPAKCHIC,

OOBSCHATh (PU3NUYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEPa: BBISBISATH
PUYUHHOCIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYEeCKUX
IIaroB C Omopod Ha |—2 W3yYeHHBIX CBONCTBA (U3MYCCKUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3amadyd B 2-3 JEHCTBUA, WCHONB3YyS 3aKOHBI U
(bopMysbI, CBS3BIBAIONIUE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHalIM3a
yCIIOBUSI 3a/layll 3alliChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX ISl peUIeHWs] 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMbIe JUIsi €€ pelIeHUs, MPOBOJAUTh PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEIIUTh TPH MTOMOIIH
(GU3MYECKUX METOJIOB, WCIONB3Yysl OMUCAHUE HCCICIOBAHUS, BBIJICIATH
MPOBEPSIEMOE  TIPEANOJIOKECHNE, OICHUBATh MPABMWIBHOCTH IMOPSIKA
MIPOBENICHMSI HCCIICIOBAHUS, ICJIaTh BHIBOJIBL;

MPOBOJIUTh OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WU
(bU3MYECKUX CBOMCTB Tl (KaNMWUISIPHBIC SIBJICHHS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00b&Ma, TeMIrepaTypbl, CKOPOCTH MPOIIecCa OCTHIBAHUS U
HarpeBaHusl IMpPU M3IYUYCHUU OT LBETa H3Iydaronied (MOrJouaroieil)
MMOBEPXHOCTH, CKOPOCTh UCHAPEHHS BOJBI OT TEMIIEPATYPhl KUIKOCTH U
omaau €€ TOBEPXHOCTH, DJJCKTpH3aIMs Tel U B3aUMOJCHCTBHE
DIIGKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IMOCTOSHHBIX MAarHWTOB,
BU3yaJIM3alllisl MAarHUTHBIX TOJEH TOCTOSHHBIX MAarHWTOB, JCWCTBUSA
MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWUTA,



CBOMCTBa dJIEKTPOJABHUTIATENsl TOCTOSSHHOTO TOKa): (OpMYJIUpOBATH
MpOBEPSiEMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OTIMCHIBATH X0/ ONBITA U (DOPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MpPSIMbIE  U3MEPEHUs]  TeMIEepaTypbl,  OTHOCHUTEIbHOU
BJQXHOCTA BO3JlyXa, CHUJIbI TOKA, HAMpPSKEHUS C MCIOJIb30BAHHEM
AQHAIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYHMH, CPAaBHUBATH
PE3yNbTAThl U3MEPEHUM ¢ YIETOM 33 IaHHON a0COIOTHON MOTPEITHOCTH;
MPOBOAMUTDH MCCIEIOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYUHBI OT
Ipyro ¢ UCHOJb30BaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAN IOMNEPEYHOIrO
CEUCHHS U YACIBbHOTO COMPOTHUBIICHUS BEILIECTBA IPOBOJAHMKA, CHIIBI TOKA,
UAYLUIEr0o 4Yepe3 MPOBOJAHHMK, OT HANpPSOKEHUS Ha  MPOBOJHMKE,
HCCIIEJIOBAHUE TIIOCJEIOBAaTEIbHOTO U  MapajuleIbHOTO  COCAMHEHUN
IPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh U3MEPEHHUs], Clenys MNPe/JIOKEeHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJHIl U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIEIOBAHNS;

IPOBOJUTh KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BeIMYMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEpPEHHUs, coOupaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJEAys MPEAIOKEHHON WHCTPYKLHU, U
BBIYHCIISITh 3HAYCHUE BEITMUHHEI;

coOJIroAaTh MpaBWiIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh TPUHIMIMBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HX oOnucaHusd (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JOMOB, THMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), NEKTPHUECKHE
MPEIOXPaHUTENH, SIIEKTPOMArHUT, SJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOWCTBAxX (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIC
(du3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUUYECKHE YCTPOMCTBA M U3MEPUTEIIbHbBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Henen ¢ MmocjaeoBaTe/bHbIM U MapajuiebHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;



OpPUBOJIUTHL  NpUMEphl  (HAXOAUTh  MHOpMALUMIO O  MpUMEpax)
MPAKTUYECKOTO HCHOJB30BaHUs (PU3MUECKHX 3HAHUWA B IOBCETHEBHOU
KHU3HU JJIs1 oOecriedeHusi 0€30MacHOCTU MpHU OOpalIeHUH ¢ MPUOOpamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370POBbS M COONIOACHUS
HOPM SKOJIOTUYECKOT0 TOBEACHUS B OKPY KaIOIIEH CpeEJIE;

OCYIIECTBJIATh TMOUCK wHPopMammu (U3NYECKOTO COJICpKAHUS B
NuTepHere, Ha OCHOBE WMEKOIIMUXCS 3HAHUA W NYTEM CpPABHEHUS
JOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACNIATH MHGPOPMAIUIO, KOTOpPAs
ABJISIETCS] IPOTUBOPEUMBOM UM MOXKET OBITH HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh MPH BHIMIOJHEHUH YYEOHBIX 3aIaHUM HAy4YHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro coAepKaHHs, CIPAaBOYHbIE MaTEpUAIIbI,
pecypcsl cetu VIHTepHET, BlajeTh npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37laBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHHS,
0000mass wHPOpMANMIO U3 HECKOJBKMX HCTOYHUKOB (PU3HUYECKOTO
COJlep)KaHusl, B TOM YHCIE€ MYyOJUYHO TNPEACTABIATh pPE3yJbTaThl
MPOEKTHOM WJIM HCCIIEIOBATENIbCKON JESITEbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIM anmapat Kypca (QU3MKH,
COMPOBOX/IATh BHICTYIJICHHE MIPE3CHTALINEH;

OpU BBINOJHEHUU YYE€OHBIX MPOEKTOB U HCCICHOBAaHUN (HU3UUECKUX
MPOLIECCOB pacHpeeNiaiTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJla4aMHM, CJIECIUThH 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUI U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHbIM BKIJIAJl B
NEeSATENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIy o0ydeHus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIITUXCSI YMEHHIA:

UCIOJb30BaTh IIOHATHUSA: CHUCTEMA OTCYE€Ta, MaTepUalibHas TOUKa,
TPAeKTOPUS, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMXKEHHUS, Aedopmanus
(ympyrasi, njgacTudeckas), TPEHHE, LEHTPOCTPEMHTEIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSHKECTU TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3BYK, 3JEKTPOMAarHUTHHIE BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTbD,
CHEKTpPbI UCITyCKaHUs U MOTJIOLIEHUs, anb(a, OeTa- 1 raMmma-u3JIy4eHus,
M30TOIIbI, SI/IEPHAsl YHEPrETHKA;

pa3nuuath SBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBW)KEHHUE, DPABHOYCKOPEHHOE MPSIMOJIMHENHOE [BHUXEHHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JIBMXKEHHUE IO OKPY>KHOCTH, B3aUMOJICICTBUE



TN, pPEaKTUBHOE IBW)KCHHE, KOoJeOaTeIpbHOe IBMKCHHE (3aTyXarolue M
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAXKECHUE
3ByKa, MPSIMOJIMHEWHOE paCIpOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3NI0KEHHUE OEIOro CBETa B
CIIEKTp H CJIOXKCHHE CIEKTPaJbHBIX IIBETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAs PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
M3ITyYEHHsI) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrmo3HaBaTh TPOSIBICHHE M3YyYEHHBIX (U3MYECKHX  SBJICHUNA B
OKpy)XaroleM Mupe (B TOM 4ucie (PU3NYSCKUE SIBICHHUS B MPHUPOJIE:
MIPWJINBBI M OTIWBHI, IBIDKEHNE TU1aHeT COIHEYHON CHCTEMBI, PEAKTUBHOE
JBMKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, IIBeTa T,
ONTUYECKUE SIBICHUSA B TPHUPOJE, OMOJIOTHYECKOEe ACWCTBHE BUIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO HM3JIyYCHHH, €CTECTBEHHBIN
PaIOAaKTUBHEIN (OH, KOCMUYECKHE JIy4YH, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAJIOB, JIEUCTBHE PAJAMOAKTHBHBIX W3Iy4YeHUNW Ha
OpraHHW3M YeJIOBeKa), MPH ATOM TEPEBOAWTH NPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UUYECKHUX
SIBJICHUU;

OMHCHIBATh M3yUYCHHBIC CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCIIONB3YS
¢u3ndeckue BENWYWHBI (CpPEIHSSI U MTHOBEHHAs CKOPOCTh Tela MpH
HEPaBHOMEPHOM [IBMIKCHHH, YCKOPEHHE, MepeMelIeHnue, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHHWs, CWJa YIPYTOCTH, CHJIA THKECTH, YCKOPCHHE
CBOOOJHOTO TIAJIEHUsS, BEC Tejla, HUMITYyJIbC Telld, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIbHAS DSHEPrus Tea,
MOJHSATOTO HAaJl MMOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHASI DHEPTUS CIKATOU
Npy>XKWHBI, KUHETHYECKas OHHEpPrus, IOJHAs MEXaHW4YecKas OSHEpTus,
MEPUOJT M YacTOTa KOJIeOaHU, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIOMJICHUSI CPEbl), P OMUCAHUN
MPaBUJIBLHO TPAKTOBaTh (DM3UUECKUN CMBICI HCIOJIB3YEMbBIX BEJIWYHH,
0003HAYCHHUS W CIUHUIBI (PU3NYCCKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTMMU BEITUYMHAMH,
CTPOUTH TPAPHUKN N3YUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUINH;
XapaKTepHU30BaTh CBOMCTBA T, (DU3UYECKUE SBICHUS W IPOIIECCHI,
UCTIOJNB3Ysl 3aKOH COXpPAaHEHUS SHEPTUHU, 3aKOH BCEMHUPHOTO TATOTCHUSA,
NPUHIUI  CYNEPHO3UIMHA CHUJI, MPUHIUI OTHOCHTEIbHOCTH [ amwes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MACCOBOTO UHCET



Opy SAEPHBIX PEaKUMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aIMCBIBATh €r0 MaTEMaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMd MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud  (ONMMparolldecs Ha cucreMy u3  2-3
YPaBHEHHUI), UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMUMHBL: HA OCHOBE aHAIM3a YCJIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBUE, BBISBIISATh HEIOCTAIOIINE WM M30BITOUYHBIC JIaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JJISi PELICHUS], POBOJUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh IMOJYYEHHOTO 3HAYCHHS (PUINUECKOU
BEJIMUMHBL;

pacrno3HaBaTh MpoOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh I[pPU HNOMOIIU
(bu3NYECKUX METOMOB, HCHOIb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIJICIATDH
IPOBEPSEMOE TPEINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
IOPOBEACHUSI  MCCIEAOBAaHUA, J€JaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUI U OIIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WIH
(bu3nyecKux CBOWMCTB Ted (M3y4yeHHE BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUs HHEPruM, 3aBUCUMOCTh MEpHOAa KOJeOaHWH MPYyKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY1bl MaJIbIX KOJIEOAHUI, PSIMOJIMHENHOE PAacIIPOCTPAHEHHUE CBETA,
pa3joxeHue Oeloro CBeTa B CIEKTP, U3yYEHHE CBOMCTB HM300pa)KEHUS B
IJIOCKOM 3€pKalie M CBOMCTB M300pa)XeHHs MpeaMeTa B coOuparomieit
JMH3€, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3JIYUYEHMS):
CaMOCTOSITEJIBHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ  OMNbITA U €ro  pe3yJbTaThl,
(bopMyIIMpoBaTh BHIBOJIBI,

MPOBOAMUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUHN, OMpEeeIiss
CpelHee 3HAaYeHHE W3MEpPAEMOM BeIUYMHbI (POKYCHOE paccTOsSHME
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOP cHoco0a HU3MEpPEHUs
(M3MepuTeIHLHOTO MPUOOPa);

NPOBOANTH HCCIEJAOBAHME 3aBUCHUMOCTEH (DU3MUECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX HW3MEPEHUI (3aBUCUMOCTb IIyTH OT BPEMEHHU
pY PAaBHOYCKOPEHHOM JIBJKEHUHM 0€3 HayaJlbHOM CKOPOCTH, IEpHoja
KoJIe0aHUII MaTEMaTHYECKOr0 MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpa)keHHs CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



najieHus): IJIaHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOATENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBHUCHMOCTH
(bu3NYeCKuX BEIWMYMH B BUAC TaOmwIl U rpaduKoB, IeJaTh BBIBOIBI IO
pe3yibTaTaM HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (PU3MUECKUX BEJIUYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tejla NpU PABHOYCKOPEHHOM JBH)KCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIUECHT
TPEHHsI CKOJBKECHMS, MEXaHHuecKas pabdoTa M MOLIHOCTh, YacToTa H
nepuoJ KoseOaHWii MaTeMaTUYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CHja CcoOuparome JIMH3bI, PaJuOaKTUBHBIN  (HOH):
IUIAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEAys MPEIIOKEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHATU3UPOBATH MOJyYEHHBIE PE3YIbTAThI C yUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;

co0JIroAaTh MpaBWiIa TEXHUKHU 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3UUYECKUX MOJIEIeH:
MaTepualibHasi TOYKa, a0COJIOTHO TBEPJOE TEJIO0, TOUYCHYHBIM HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJEb aTroMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPHUHIMIBI JCWCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOMl Ha HMX oOnucaHusd (B TOM 4YHUCIHE:
CIUIOMETP, JATYMKU TIOJIOKEHMSI, PACCTOSHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroannapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOIN, JO03UMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUA O
CBOMCTBaX (PU3MYECKUX SBJICHHUM U  HeoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB
IpU PELICHUH Y4eOHO-IPAKTHUECKUX 3aJad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie M COOMpAOLIEHi TUH3E;
OpPUBOJIUTHL  MpUMEphl  (HAXOAUTh  MHOpMALUMIO O  MpUMEpax)
NPAKTUYECKOTO HCIONb30BaHUA (U3MUECKUX 3HAHUNW B TIOBCEAHEBHOM
KHU3HU I oOecriedeHusi 0€30MacHOCTU NP OOpalIeHUH ¢ MPUOOpamMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEACHUS B OKPY KAIOILIEH CpeJIe;

OCYUIECTBJIATh MOUCK HHpopMaluu (U3HUECKOTr0 COAEpkKaHUS B
HNuTtepHete, camocTosATENbHO (POPMYIIHUPYsI MOUCKOBBINA 3alpOC, HAXOIUTh



MYTH ONpEJeNIeHHs] TOCTOBEPHOCTH MOJy4eHHOU MH(pOpMalMK Ha OCHOBE
MMEIOLIUXCS 3HAHUN U TIONOJHUTENIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISIPHYIO
auTeparypy  (pu3MuUecKoro - coaep)KaHus, CIpPaBOYHbIE MaTepUabl,
pecypchl cetu MHTepHeT, BiafeTh npuéMaMu KOHCIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMALMM W3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOrO COAEepkKaHUs,
MyOJIMYHO NPEACTABIATh PE3yJIbTaThl IPOSKTHON MIIM MCCIE0BATEIbCKON
AESTEeIbHOCTH, TPU OTOM TPaMOTHO  HCIIOJIB30BaTh  M3YYEHHBIN
NOHSATUWHBIN anmapaT HM3y4aeMoro pasjena (PU3MKM U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueil ¢ y4y€ToM OCOOEHHOCTEH ayIauTOpHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTtpouasn IIpakTHyeck
n/n NMpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThbI ue padoThl
pecypchl
Paznen 1. ®u3uka u e€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubnmunoreka [JOK
1.1 dusuka - Hayka o ozie 2
s HayKa o pHpon https://m.edsoo.ru/7f416194
bubnunoreka [JOK
1.2 )] 2 1
VISHHACCKHE BETITIHHRL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/, IIO3HAHUS 2 1 bubnnorexa LIOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUHU BellleCTBA
but6mmoreka [IOK
2.1 1
CTpoenne BeuiecTBa https://m.edsoo.ru/7f416194
9 JIBU>KeHue U B3aUMOJICHCTBUE YACTHI] ) 1 bubnuotexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka [JOK
2. A 2
3 IpEraTHbIE COCTOSIHUS BEIlIECTBA https://m.edsoo.ru/ 7416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBHE TeJl
bubnunoreka [JOK
3.1 Mexannueckoe JKEHHE 3
A AABHIKCHH https://m.edsoo.ru/7f416194




but6mmoreka [IOK

3.2 n 4 1
HEPIIL, Macea, TIOTHOCTE https://m.edsoo.ru/7f416194
bubnunoreka [JOK
. .B 14 2
33 Cuna. Bunpt cun https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 HaBnenue. Ilepenaua naBineHus: TBEpABIMUA 3 bubnmoreka [JOK
' TEIaMU, JKUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 5
JlaBerue xuKocTH https://m.edsoo.ru/7f416194
bubnunoreka [JOK
4.3 ATmocheproe asrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Paznen 5. Pabora u MOIIIHOCTH. JHepPrus
but6mmoreka [{OK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 TpocTIe MeXaHH3MEI > ! https:/m.edsoo.ru/7f416194
but6mmoreka [{JOK
33 Mexanrieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uudgpoBbie
Ne ni/m P KonTpoisn IIpakTHyeck (acpp :
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThI ue padboTbl
pecypchbl
Paznen 1. TensioBble siBJ1eHUs
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmorexa [OK
' p t https://m.edsoo.ru/7f4181ce
bubnunoreka [JOK
. 21 1
1.2 Tenuoneie mpoueccs! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckue ¥ MArHUTHBIE SIBJICHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tesa 7 1 bu6nuoreka [IOK
’ U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bubnunoreka [JOK
. 5 i 2 2
2.2 IToCTOSIHHBIN 2IEKTPUYECKUNA TOK 0 7 hitps://m.cdsoo.rw/7f4 18] ce
bubmunoreka [JOK
2.3 MarsHTHbIC ABICHHS 6 I 13 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 IIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanvecTBo yacoB DJIeKTPOHHBbIE
HanmMmeHoBaHHE pPa3aeioB H TEM nudpoBLIe
Ne ni/m P KonTpoisn IIpakTHyeck (acpp :
NMPorpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThI ue padboTbl
pecypchbl
Pa3nea 1. MexaHn4YecKHe SIBJICHUS
L1 MexaHn4ecKkoe ABUKEHUE U CTIOCOOBI €T0 10 1 bubmuoreka [JOK
’ ONHMCaHus https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 BzaumoneiicTBue Te 20 1 3
HMOACHCTBHC TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHEBI COXpaHe 10 3
HBT COXPATICHITT https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4ueckue KoJe0aHus U BOJHBI
bubnunoreka [JOK
2.1 Mexanngeckue konebda 7 3
XAHIHACCRH JICOAMHA https://m.edsoo.ru/7f41a4a6
bubmunoreka [JOK
2.2 Mexa €CKHeE BO .3 8 1 3
XAHIHACCKHC BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTPOMATrHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MoJie U 6 ) bu6nuoreka [IOK
’ 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nen 4. CBeToBLI€ IBJICHUS




4.1 3aKoHBI pacIpOCTpaHEHHU CBETA 6 2 bubmmorexa IIOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
4.2 JI
WH3BI H ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps://m.cdsoo.ru/ 741 ada6
Hroro no paszneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUS
but6moreka [IOK
5.1 Hcnyckanue v morjonieHue CBeTa arToMoOM 4 1 hitps://m.cdsoo.ru/ 741 ada6
but6mmoreka [IOK
32 CTpoeHe aToMHOro sApa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
5.3 Sl nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3znen 6. IloBTOpuTEIbHO-00001IAKO M MOYJIb
6.1 [ToBTOpeHuUe u 00001IeHNE COAECPKAHUS 9 ) bubnmoreka [JOK
' Kypca pu3nku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27




IHOYPOYHOE IINIAHUPOBAHMUE 7 KJIACC

KosnnuyecrBoyacos DJIeKTPOHHbIE
Ne uudposbie
. Temaypoka Beero Kontposibnbie| IIpakruyeckue o6pa3oBareibHbIe
padoThI padoThI pecypeb

| ®duszuka—HayKa o npupoje. ABieHus |
npupoabl. PuznuecKue SBICHUS

’ MexaHuueckue, TeIIOBbIE, JJIEKTPUUECKUE, |
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 @u3nyecKue BEIMYHUHBI U UX U3MEPEHUE 1
"N3MepeHune TeMiiepaTypbl IpH IOMOIIU !
KHUJIKOCTHOTO TEPMOMETpa
CraproBast KOHTpOJIbHas paboTa

4 1
Kak ¢usuka u apyrue ecTecTBEeHHbIE HAYKU

5 U3Y4aroT npupoxay. EcrecTBeHHOHAay4HbII | bubnuorexal [OK
MeToA no3HaHus. Onucanne (QU3NYECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJAEIIeH
VYpok-uccnenosanue"l[poBepka runoressr:

6 JAJIbHOCTb MOJIETa MIapUKa, MYHIEHHOTO | |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BbICOTA ITycKa"
Crpoenue BemectBa. ONbITHI,

7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubmmoreral [OK

https://m.edsoo.ru/ff09fe0a

BEIIIECTBA

8 JIBr>KxeHue 4acTHIl BEIIeCTBa 1 bubmmoreral [OK

https://m.edsoo.ru/ff0a013e




VYpoxk-uccnenoBanue «OMbITH IO

9 HaOJII0/IEHUIO TETMJIOBOTO PACIIMPEHUs
ra3oB»
10 ArperaTHbl€ COCTOSTHHS BEIIECTBA
B3anmocCBA3b MEXTy CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSHHUIX U UX bubmmorexa [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOIBI
12 Mexanunyeckoe aBrxeHne. PaBHoMepHOE 1 bubnnoreka [JOK
HEPaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bu6nmmoreka [IOK
13 CKopocTs. EAMHHIE CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 PacueT nmyTu 1 BpeMeHU ABUKEHUS Bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0aec4
Nuepnus. 3akod nHeprimn. B3zaumoneicteue
15 Tel IIZaK MpUYUHA HSMpeHeHHﬂ CKOpPOCTH Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKEHUS T
16 [ImoTHOCTH BemecTBa. PacyeT Macchl U bubmuoreka [JOK
o0BeMa Tena 1Mo ero IOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padota «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEJay»
13 Pemenue 3agau no teme "[lnoTHOCTH bubmuoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
19 Cua Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCHMOCTH pacTsDKeHUS (nedopmarun)

IIPYKUHBI OT NPUJIOKEHHOU CUIIBD)




21

SIBnenue taroreHus. Cuiia TIHKECTH

CBs13b MEX]ly CUIION TSKECTH U MacCOu

Bbubnmuorexa [JOK

22 tena. Bec Tena. Pemenue 3aga4d no teme

" " A https://m.edsoo.ru/ff0al778
Cuita TsxecTn
” Cuna TspKecTH Ha IpyruX IUIaHETax. bubmmorexa [IOK
DuU3NYECKNE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
Bbu6nuorexa [JOK
24 Nsmepenue cun. JluHamomer
p A p https://m.edsoo.ru/ff0al8cc
Bbu6nuorexa [JOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al1778

26 CnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 110 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAENCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme
"PaBHoaeiicTBytomas cui"

)3 TpeHue CKoNbKEHUS U TPEHUE MTOKOS. bubnuorexa [IOK
TpeHue B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnas pabora «3yuenue

29 3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka [IOK
CHJIBI JTABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenne 3amau Ha onpenenenue
PaBHOACHCTBYIONIEH CHITBI
Pemenue 3aga4d mo Temam: «Bec Temay,

31 «I"padunueckoe nzodpakenue cuim», «CHIIbI bubmmorexa [IOK

P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUID»
KonrtponbHas padora o Temam:
32 «MexaHndeckoe JBIKeHHe», «Macca,

IJIOTHOCTHY, «Bec Tenay, «'padudeckoe




n3zoopaxenue cuim, «CHibn

Jasnenue. CriocoObl yMEHBIICHUS U

bu6nmmoreka [IOK

33 YBEJIWYCHUS aBICHUSA https://m.edsoo.ru/ff0a20a6
14 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmuorexa [JOK
oT 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHUs TBEPABIMU TEIIAMH, Bbu6nmuorexa [JOK
KUIKOCTAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiieHME B )KUJIKOCTH U T'a3e, BHI3BAHHOE bubmuoreka [JOK
JICICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «JlapneHue B bubmuorexa [JOK
KUJKOCTHU U Taze. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarompecs cocyast https://m.edsocl)_.[ru/fan2970
39 I'mapaBnuueckuii mpece Bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoO KHUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuyannb
A1 CYIIIECTBOBAHUS BO3YIIHONW 000JI0UKH bubmmorexa [JOK
3emin. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHOe aBieHue ngs?;jrifeecll{sifg};maz bsa
43 N3mepenue atmocdepHoro aasieHus. OnbIT bubmmorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EpHOTO TaBICHUS OT bubmmorexa [JOK

BBICOTHI HaJl YPOBHCM MOPs

https://m.edsoo.ru/ff0a2fc4




Bapomerp-anepounn. Armocdeproe

Bbubnuorexa [JOK

45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "Atmocheproe
naBieHue"
47 JlelicTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE bubnnoreka [JOK
B HUX T€JIO. ApXUMeEIoBa CUiia https://m.edsoo.ru/ff0a3276
JlaGopatopnas pabora «OnpezneneHue
. . . bubnnoreka [IOK
48 BBITAJIKABAIOLIEH CUIIBI, IEUCTBYIOIIECH HA 1
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJIKOCTHY
Jlaboparopnas pabota mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca Telia B bu6nmmorexa [IOK
BOJIe OT 00bEMA MOTPYKEHHOHN B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay
bu6mmorexa [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3apau no remam: «llnaBanue
bubmmorexa [JOK
52 cynoB. BosnyxormaBanue», «/laBienue H
. https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJKOCTEH U ra30B»
Bbubnuorexa [JOK
53 Mexannueckasi pabora
P https://m.edsoo.ru/ff0a3{82
Bbu6nuorexa [JOK
54 MouHoCcTh. EAMHUIEI MOIITHOCTH
https://m.edsoo.ru/ff0a3{82
55 VYpok-uccienoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOM IpH MOABEME TI0 JiecTHULE"
56 [IpocTeie Mexanu3mbl. Poiuar. PaBHoBecHe




CHJI Ha pbprdare

KonTponbHast padota no teme«/laBienune

57 TBEPJBIX TN, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepodHas padbora
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

58 TeMme«/laBinenue TBEPABIX TeN, KUAKOCTEH U bubnnorexal [OK
ra3oB» / ['ogoBas KOHTpoIbHas paboTa https://m.edsoo.ru/ff0adffe
Peruaru B TexHUKe, OBITY U TIPUPOJIC.

59 JlaboparopHas pabora«llccnenoBanue 0.5 bubmorexallOK

p _ praip ’ https://m.edsoo.ru/ff0a478e
YCIIOBUM PABHOBECHSI pbluara

60 Pemenue 3anau o teme «Y cloBus bu6mmorexal [OK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
KoaddummenT mone3noro neicTBus

61 MexaHu3ma. JlaboparopHas padora 0.5
«H3mepenne KII/] HakIOHHOM MJIOCKOCTH»

& Pemenue 3agau mo Teme "Pabora, bu6nuorexal [OK
MomHocTh, KITI" https://m.edsoo.ru/ff0adc48
Mexannueckas sHeprus .Kunernueckas u bubanorexal [OK

63
IIOTEHIMAJIbHAS JHEPT U https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUHU bubmmorexal JOK

p p https://m.edsoo.ru/ff0a4360
YPOK-2KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJIBHOE ONPEACIICHHUE

65 W3MEHEHHUS KUHETUYECKON U MTOTEHIIMAIbHON 1
SHEPTHH MPHU CKATHIBAHUH TEJIa IO
Haxknonno# mockoctu"

66 Kontponbnas padota mo teme«Pabora u




MOIIHOCTb. DHEPTUS»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnumorexa [IOK
teMe "MexaHnueckoe JBHKeHne" https://m.edsoo.ru/ff0a4ee6
68 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o 1

teme "Pabota. MommHocTs. DHeprus”

OBIIEE KOJIJMYECTBO YACOB I10 IIPOTPAMME

68
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8 KUIACC

KoanvecTBo 4acoB DJIeKTPOHHbIE
nugposeie
Nen/m | Tema ypoka Konrpoasusl | IIpakTuyecku
Bcero o0pa3oBaTe/bHbIE
e padoThl e padoThbI
pecypchl
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OINBITHBIC 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOrO, )KUIAKOTO U | bubnnoreka [JOK
ra3000pa3HOr0 COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPAOTO, KHUAKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCcTBa Ha 1
OCHOBE MOJI0KEHUIN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH
5 Kpucranmmaeckue u amopdHbIe Tena 1 bubmorexa OK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalTWUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CxKaTHe 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TeMIIepaTypbl CO |
CKOPOCTBIO TEIJIOBOTO JIBUKEHUSI YACTHUIL
9 Buytpennsist sneprust. CriocoObl U3MEHEHUS | bubnmorexa LIOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




11

VYpoxk-koupepennus "[IpakTnueckoe

HCITOJIF30BaHNE TSILUIOBBIX CBOMCTB BEICCTB

U MaTepUaloB B LIEJSX dHEprocoepexeHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12 KonnuectBo TemnoTsl. Y neiabHast bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue Tem1oBoro OanaHca. bubmmoreka [JOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora "VccnenoBanue Eub 1OK

noInoTeKa

14 SBJICHHSI TETUIOOOMEHA PU CMEIIMBAHUN ‘
XOJOTHOI 1 ropseii BoT" https://m.edsoo.ru/ff0a6a98
Pacuer koinuecTBa TEMJIOTHI,

15 HE00XO0IMMOTO JIJIsl HArpEeBaHUs Tela U
BBIICJIIEMOTO UM MPU OXJIAXKJICHUU

16 JlaboparopHnas pabota "Onpenenenue bubmmorexa [JOK
yZEJIbHOU TEMJI0EMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUINBA. Y IeibHAs TEII0Ta bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpIEBaHUE Eu6 [TOK

nonroreka
18 KPUCTAJUIMYECKUX TeJ. Y AeNbHasA TEIIOTA
https://m.edsoo.ru/ff0a71d2

TUTaBIICHUS

19 JlaGoparopHas pabota "Onpenenenue bub6mumorexa [IOK
yEJIbHOU TEIJI0THI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJCHCAIHS. bub6nmorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenue. Y nennHas Teniora

21 napooOpa3oBaHMs U KOHJICHCAIUH. bubnumorexa LIOK

3aBHCUMOCTB TEMIIEPATYPHI KUTICHHSI OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

Bnaxuocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEILHON BIAXKHOCTH
BO3IYyXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha onpeeneHne BIaKHOCTH
BO3JIyXa

24

[TpuHIIUTIEI pabOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. J/[Burarenb BHyTPEHHETO
CropaHus

25

KII/I TermoBoro npuratens. TernaoBbie
JIBUTATENH U 3aLUTA OKPYKAIOUIEH CPEBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUsI U IPEBPALCHHS SHEPTUU
B TEIJIOBBIX IMpolieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"TennoBrle sBICHHA. 3MeHenne
arperaTHbIX COCTOSIHMH BemiecTBa"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

Kontponbnas padora mo teme "TermmoBbie
sBlIeHUs. I3MeHneHnue arperaTHbIX
COCTOSIHM BemecTsa'

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

Ypok-uccnenoBanue "OneKTpusanus Tel
MHAYKIHMEN U IIpU COIPUKOCHOBEHUH"

31

B3aumopeiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DnekTpuyeckoe noJie. HanpsokeHHOCTH
ANEKTPUYECKOTO oS, [IpuHImn
CYNEPIO3UIMU IIEKTPUUECKUX MOJEN

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenun SJICKTPHUYCCKUX 3apA0B.




DnemeHTapHbIi 3apsaa. CTpoeHue aToMa

34 [IpoBOAHMKY M THUANEKTPUKU. 3aKOH bubmumorexa [IOK
COXpaHEHUs JJIEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBHUS €70
36 cyuiecTBoBanusa. MIcTOUHUKHT Bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JlericTBUS SJIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/fR0a96b2
VYpok-uccnenosanue "Jleiicteue
38 JIEKTPUYECKOTO I10JIs1 Ha TPOBOJAHUKH U 1
JTURJIEKTpUKN"
19 DNEeKTPUYECKHI TOK B METaJLJIaxX, bubnnoreka [JOK
JKAJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJneKTpuyecKas 1ernb U €€ COCTaBHbIE YacTH
Cuna toka. JlabopaTopHas paborta bubnnoreka [JOK
41 | " 0.5
H3mepeHne u peryampoBaHUe CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DIIEeKTpUYECKOE HaMpsKeHue. BonbT™eTp.
42 JlaboparopHnas pabota "H3mepeHue u 0.5 bubamorexa LHOK
paTopHasi p P ) https://m.edsoo.ru/ff0a%¢14
peryiaupoBaHue HapsHKEHUs
13 ConpoTHBIeHUE IPOBOAHUKA. Y ACIBHOE bubmmoreka [JOK
COIPOTUBJICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCHMOCTH
44 ANEKTPUUECKOTO COITPOTUBIICHUS 1 bubnnoreka [IOK

MPOBOJHMKA OT €T0 JITMHBI, MIOIIAI!
MOINEPEYHOT0 CEUYECHUS U MaTepruaia"

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTH CHJIBI TOKA OT HAIps>KCHUA.

Bbubnuorexa [JOK

45
3akon Oma 15 ydacTKa enu https://m.edsoo.ru/ff0aad4a
JlabGopaTtopHas pabora "VMccnenoBanue
46 3aBUCHUMOCTH CHUJIbI TOKA, UIYILETO Yepe3 bubmuoreka [JOK
pE3UCTOP, OT COMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOJHUKOB
JlaGopatopHas pabota "IIpoBepka mpaBuia
43 CJI0’KEHUS HANPSHKEHUN TTPU bubnnoreka [IOK
[IOCIEA0BAaTEIbHOM COEIUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopaTtopHnas padora "IIpoBepka npaBuia
49 TS CEIHLI I")FOKai U na aniean})IOM ’ bubmorexa [OK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemienue 3anau Ha npumeHeHue 3akoHa Oma bubnnoreka [JOK
JUIS PA3IMYHOTO COEIUHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB 3JIEKTPUYECKOTO TOKA. bubmmorexa [JOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHnas pabota "Onpenenenue bubmmorexa [JOK
paboTHl M MOIITHOCTH AJIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEKTPUUECKHE MU U MOTPEOUTENN
53 AIIEKTpUYECKOii FHEpTuu B ObITY. KopoTkoe bubmorexa [OK
P P Y- ROP https://m.edsoo.n/f0ab660
3aMbIKaHUE
54 ITocTossHABIE MATHUTHI, UX B3aUMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue noneu bubnnoreka [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nosie. MarHuTHOE 1oJie 3eMJId U bubmuoreka [JOK




€ro 3Ha4C€HHUEC IJI1 )KU3HU Ha 3emie

https://m.edsoo.ru/ff0acOba

57

[MonroroBka Kk KOHTPOJIBHOU paboOTE MO TeMe
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tella
U UX B3auMoencTBUs. I10CTOSHHBIN
BJIEKTPUYECKHUM TOK"

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0abd2c

58

KontponpHas pabora o Teme
"DnexkTpruuecKue 3apsaabl. 3apsSKEHHBIC Tela
U UX B3auMojercTBus. IlocToSHHbBIN
anexTpuyeckuii Tok" / Beepoccuiickas
npoBepovHasi paboTa

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
teme "[IoCTOSHHBIN 3TeKTPUIECKHd TOK" /
Bcepoccutiickas mpoBepouHas pabota

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

60

OmneiT Opcrena. MaruuTtHoe 1nosie
JIEKTPUYECKOr0 TOKa MarHuTHoe 1osie
KaTyIIKU C TOKOM

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue AMeKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHast pabota "M3y4ueHnue aeicTBus
MarHUTHOTO TOJIsl Ha TPOBOJIHUK C TOKOM"

0.5

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATEIb IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue dIeKTpoABUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha
TpaHncnopte. JlabopaTopHas padora
"KoHcTpyHnpoBanue u u3yueHue padboThl
3JIEKTPOIBUTATENS "

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel ®apazes. 3aKOH ANEKTPOMArHUTHOM
uHaykiuu. [Tpasuiio Jlenna

64

OnekrporeHeparop. CrocoObl MOMyYeHUs




UEKTPUUECKOW SHEPTUH. DIIEKTPOCTAHLIUN
Ha BO30OHOBIIIEMBIX HCTOUYHUKAX YHEPTUU
65 KonTponbHas padboTa no teme |
"DNeKTpUYEeCKNEe U MarHUTHBIE SIBJICHUSA"
66 O6006menne Kypca GU3NKU 8 Kiacce 1 bubnnorexal [OK
https://m.edsoo.ru/ff0acb14
67 I'onoBasi koHTpoO/IbLHAsA padoTa 1 bubnuorexal [OK
https://m.edsoo.ru/ff0accSe
68 WtoroBsiéi ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KoanvecTBo yacoB DJIeKTPOHHBbIE
Ne nudposbie
Tema ypoxka KouTposbHbI IIpakTHyecku
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThbI e padoThbl
pecypchbl
1 Mexanuyeckoe aBuxkeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuetra. OTHOCUTEILHOCTD | bubnuotexa [JOK
MEXAHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE OJINHEWHOE JABUKEHUE 1 bubmmorexa HOK
BHOMEPHOE MPSIMOJIUHEHHOE IBHKEHU
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE. 1
Cpenusis 1 MTHOBEHHasi CKOPOCTh
5 [IpssMonrHETHOE PaBHOYCKOPEHHOE | bubnmoreka [JOK
JNBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOITMHEWHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUs. [ paduk 1
CKOPOCTHU
Jlaboparopuast pabota "Onpenencuue
7 CKO peHI/HIz Tenellj npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10 HAKJIOHHOM IJIOCKOCTH
8 CBobOoaHoe nmagenue ten. OneiTel [anmnes 1
PaBHOMEpHOE ABMKEHNE IO OKPYKHOCTH.
9 Ilepuon 11; yacrora 00 ameHHﬁpJ}gI(HeﬁHaﬂ u 1 Bubmiorexa IIOK
P P ' https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTEIBHOE YCKOPEHHE 1
11 ITepBbiit 3akoH HbroToHa. Bextop cuibl 1 bu6muoreka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3axon HeroToHa. bubnmoreka [JOK
PaBHopelicTByIOIIAA cHita https://m.edsoo.ru/ff0ac72a
13 Tpetnii 3akon HeroTona. Cynepno3uius Cui ngg;if;;ggimae 983
14 Pewrenue 3a1ay Ha nprMEHEHUE 3aKOHOB bubnmoreka [JOK
Hprotona https://m.edsoo.ru/ff0aeb6ec
15 Cuna ynpyrocrtu. 3akoH ['yka E;fg;rif;;ggifoaeca 5
16 Pemenue 3ampau nmo reme «Cumna ynpyroctum»
17 JlaGopatopnas pabora «OnpenencHue bu6nuorexa IIOK
JKECTKOCTH TIPYKHUHBD) https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Citna Tpeis https://m.edsogru/fanW%
19 Pemenue 3anau no reme «Cuiia TpeHUs» bubnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopunast pabota "Onpenenenue bubnmoreka [JOK
Kod((ULIMEeHTa TPEHUS CKOIBXKCHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau mo teme "3akonsl HetoToHA. bubnuotexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

7 KJIACC

Kon
nposepsie
MOT0
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHUA IO OIMMMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBJICHHUE

1.3

pacmo3HaBaTh MPOSIBJICHHE U3YYEHHBIX  (U3MYECKUX  SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NUYECKHUEe SBICHHUS B MPUPOAE, MPH
9TOM TMEPEeBOAUTH MPAKTUYECKYI0 3aJadyy B y4eOHYIO, BBIIETATh

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) GUBUUECKUX SBIICHUN

1.4

OIKCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3NUYECKUE SBICHHS, UCIOIb3YS
dusznueckre BEIMYMHBI, TMpPH ONUCAHUM TPABWIBHO  TPAKTOBATH
(Gu3nUeCKU CMBICI MCIIOJIb3YEMbIX BETMUYMH, UX 0003HAUCHUS U €IMHULIBI
bu3NYECKUX BETUYMH, HAXOAWTHh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO
¢u3nUecKyl0 BEIMYMHY C JAPYTUMH BEJIMYUHAMH, CTPOUTH Tpaduku

M3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOWCTBAa Ted, (PU3MUECKHe SBJIEHUS U TPOLECCHI,
UCIIONBb3Ysl M3YYEHHBbIE 3aKOHbl, MPU 3TOM JaBaTh  CJIOBECHYIO

(bopMyITUPOBKY 3aKOHA U 3alIMCHIBATH €M0 MATEMATHUYECKOE BBIPAXKECHHE

1.6

OOBSICHATh (PU3NYECKUE SIBIICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUThH O0bsiCHEHHE U3 1 — 2
JIOTMYECKUX IIAaroB ¢ OMopoil Ha 1 — 2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX

ABNIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peumatb pacdy€THble 3amaud B 1 — 2 NEWCTBHS, HUCHOJB3YS 3aKOHBI U

dbopMyIbl, CBSI3bIBArOIIME (DU3MYECKHE BEIWYMHBL: HA OCHOBE aHalIM3a




YCIIOBUS 3a/1a4Ml 3aMMCBhIBATh KPATKOE YCIIOBUE, MOJCTABIATh (U3UICCKUE
BEIMYMHBI B (OPMYJbI U TPOBOAUTH PACUYETHI, HAXOJIUTH CIPABOUYHBIC
TaHHBIC, HEOOXOMUMBIE IJI PEIICHUsS 3a/1a4, OICHUBATh PEATUCTUIHOCTH

MOJIYYCHHON (PU3MUIECKON BETUUNHBI

1.8

pacmo3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpU T[OMOIIU
(GU3MYECKUX METOJIOB, B ONMMCAHUU HCCIIEOBAHUS BBIICIATH IPOBEPSIEMOE
MpeIoiokeHne (TUIoTe3y), pa3inyaTh 1 HHTEPIPETUPOBATD MTOJTY4YE€HHBII
pe3ynbTaT, HAXOAWTH OIIMOKH B XOJIe ONBITA, AENATh BHIBOJABI MO €ro

pe3ylbrataMm

1.9

IPOBOANUTH OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUH WM
du3nueckux CBOICTB TEI: dbopmynupoBaTh IIPOBEpsIEMBIE
HPEATIONI0KEHHUs, COONPATh YCTAHOBKY M3 MPEII0KEHHOTO 000py10BaHUS,

3aMMCBIBATh XOJ1 OIBITA H (POPMYTUPOBATH BBHIBOJIBI

1.10

BBIMOJIHATh MPSIMBIE HW3MEPEHHUs C MCIOJIb30BAaHUEM AaHAJOrOBBIX H
IUQPOBBIX MPUOOPOB, 3aNMUCHIBATh IOKa3aHUsS MNPUOOPOB € Yy4ETOM

3aJIaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHU

IPOBOJUTH UCCIIEA0BAaHUE 3aBUCUMOCTH OAHOHN (hPU3MUECKON BEIMYHUHBI OT
JpPYyroi C MCIHOJIB30BAaHUEM IPSAMBIX WM3MEpPEHUM, ydacTBOBaTb B
IUIAHUPOBAaHUM  Y4E€OHOIO MCCIIEOBaHUS, COOMpaTh YCTAHOBKY H
BBINOJIHATh HM3MEpPEHUs, Cledysd MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IOJYYEHHOH 3aBUCHMOCTU (DU3MUYECKUX BEJIMYMH B BHJIE
NPEUIOKEHHBIX Ta0IMI W TpadUKOB, JeNaTh BHIBOJABI 10 pPE3yJibTaTaMm

HCCICO0BaHUs

1.12

IIPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, CIEIys
NPEUIOKEHHOW HMHCTPYKLUMU: TPU BBINOJHEHHUM HW3MEPEHUH COOHpaTh
JKCIIEPUMCHTAJIBHYIO YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYHHBI

1.13

co0uro1aTh paBUila TEXHUKU OE€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM

000pyI0BaHHEM

1.14

yKa3bIBaTh IMPHUHIMIBI JEHCTBUS NPHOOPOB M TEXHUYECKHUX YCTPOICTB,
XapaKkTepu30BaTh MPHUHLMIIBI  JEHCTBUA HW3YYEHHBIX TNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C MOMOIIBIO MX OMHCAHUS, MCHOIB3YSl 3HAHHUA O
CBOWCTBaX (PM3MYECKUX SIBICHUH M HEOOXOAMMBbIE (PU3MUECKUE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

NPUBOAUTH  NMPUMEPHl  (HAXOAuTh  WHPOPMAIMIO O  IPUMEpPax)




NPAaKTUYECKOTO HCIOIb30BaHUA (U3UUECKUX 3HAHUN B TOBCEIHEBHOM
JKU3HH sl oOecTieueHusl 0€30MacHOCTH Mpu oOpalieHuu ¢ npudopamMu u
TEXHUYECKUMHU yCTPONUCTBAMHU, COXPAHEHHS 3/10POBbs  COOIOACHUS HOPM

9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpere

1.16

OCYIIECTBIIATh OTOOp HMCTOYHUKOB HH(OpManuu B ceTd VIHTepHET B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W MNyTEM CPAaBHEHHS DPA3JIUYHBIX HCTOYHHKOB BBIICIATH
UHPOPMALIMIO, KOTOpasi SIBJISETCS MPOTUBOPEUMBOM WM MOXKET OBITH

HEJIOCTOBEPHOU

UCIIOJIb30BaTh MPHU BBIOJIHEHWH YYE€OHBIX 3aJaHUi HAYYHOIOMYJISPHYIO

JAUTEpaTypy (PU3UUECKOTO COAEPIKaHUs, CIIPAaBOYHBIE MaTepHAIIbl, PECYPCHI

L17 cetu HHTEepHer, BmameTb nNpuUEMaMHU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHust HHGOPMAIH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO
Co3/aBaTh COOCTBEHHBIE KPATKUE MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMAINH (PUZNIECKOTO COJIECPKAHUS, B TOM
L18 YUCIIe MyOJIMYHO JeIaTh KPpaTKUE COOOIIEHHUS O pe3yIbTaTax MPOCKTOB HIIH
' y4eOHBIX HUCCIICOBAHHM, MPU 3TOM TPAMOTHO HCIOJB30BaTh WU3YYCHHBIN
MOHATUWHBIN amnmapaT Kypca (HU3UKH, COIMNPOBOXKIATh BBICTYIICHUE
[IpEe3eHTalueH
IpHU BBIOJHCHUN YYE€OHBIX IMPOEKTOB M WCCIICJOBAHHMIA PACIPEENsTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadaMH,
1.19 CIICINTHh 3a BBIMOJHECHHEM INIaHA JACUCTBHM, aJeKBaTHO OIICHHMBATH
COOCTBEHHBIM  BKJIAL B  JCATENBHOCTH  TPYNIBI,  BBICTPAUBaTh
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPY KAFOIIHX
8 KJIACC
Kon
nposeps .
IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTa
Ta
1.1 HMCIOJIb30BATh MOHATUS
- pa3nuyath SIBJICHUS IO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE




1.3

pacrio3HaBaTh  TMPOSIBICHHE  HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4Hcie (U3MUECKue SIBICHHUS B MPHUPOJE, MPH
3TOM TIEPEBOOUTH MPAKTHUECKYI0 3a7ady B y4eOHYI0, BBIACTATH

CYIIIECTBEHHBIC CBOMCTBA (NTPU3HAKN) (PU3HUUECCKUX SBICHUI

1.4

OIUCBIBATh M3YYEHHBIE CBOWCTBA Tel U (U3NYECKHUE SBJIECHUS, UCIOJb3Ys
¢usnyeckue  BEIMYMHBL, TpPU  ONHCAHUU  NPABUIBHO  TPAKTOBATh
(GU3N4YEeCKUH CMBICI MCIOJIB3YEMbIX BEIMYMH, O0O3HAYEHUS U EIUHMIIBI
¢u3NYeCKUX BEIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
(Gu3N4ecKyl0 BEIMYUHY C JpPYTMMH BEJIMYUMHAMH, CTPOMTH TpaduKu

HU3YUCHHBIX 3aBUCUMOCTEH q)HBquCKI/IX BCJINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UUECKUE SBICHHUS M IPOLECCHI,
UCIIONB3Yysl  M3YyYEHHbIE 3aKOHBIl, IIPM OTOM JaBaTb  CIIOBECHYIO

(GbOopMyIIMPOBKY 3aKOHA U 3aMKUCHIBATh €M0 MaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSICHATh (PU3MUECKUE TPOIECCHl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUl IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh 00BACHEHHE U3 | — 2 TIOTH4eCKUX
IIaroB ¢ MOMOMIIBI0 | — 2 W3yuyeHHBIX CBOMCTBAa (PU3MUYECKUX SIBICHUH,

(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3a7ayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
(dbopMyIbl, CBs3bIBAIOMIME (PU3NYECKUE BEITUYMHBI: Ha OCHOBE aHaIHM3a
yCIIOBUSL 3aJlaud 3alHiChiBaTh KPAaTKOE YCJIOBUE, BBISABISATH HEIOCTATOK
JaHHBIX JUIS peLIeHus 3ajayd, BbIOMpAaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble i €€ pelleHus, MPOBOAUTH pacd€Tbl M CpaBHUBATh

MOJIY4YCHHOC 3HAYCHUC q)HBquCKOI\/'I BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO pELIUTh MpPH MOMOIIU
(GU3NYECKUX METOJIOB, HCHOJb3ys OINMCAHUE HCCIENOBAaHUS, BBIACIATH
[IPOBEPSIEMOE  IIPEAINOIOKEHHUE, OLICHMBAThb IPABWJIBHOCTH  IOPSAKA

MIPOBEACHUS UCCIICIOBAHMUS, JIETIaTh BHIBOIBI

1.9

MIPOBOAUTDH OMBITHI 110 HAOIIOJCHUIO GU3NYECKUX SIBICHUN WM (PU3NUECKUX
CBOUCTB Ten: (OpMYJIHPOBATH MPOBEPSEMBbIC IMPEANOJIOKEHUS, COOHPAThH
YCTaHOBKY M3 MPEIOKEHHOTO 00OpYIOBaHUS, OMHCHIBATh XOJ OIbITa U

(bopMyIHpPOBATH BHIBO/IBI

1.10

BBITIONHSATH MPSMbIC U3MEPEHUS C UCIIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB
U JaTYUKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUM C

y4E€TOM 33/1aHHON aOCOMIOTHON MOTPEIIHOCTH




MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKON BETUYMHBI OT
Opyrod ¢  HCHOJB30BaHUEM  MPAMBIX  HU3MEPEHUH:  IUIAHMPOBATH
UCCIieIoBaHUE, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIenys
MpeIIoKEeHHOMY — IUIaHy, (UKCHPOBAaTh  Pe3yJbTaThl  MOJTYYEHHON
3aBHCUMOCTH B BHJIE TaOJIUI[ U rpaMKOB, JeNaTh BBIBOABI 10 PE3yJIbTaTaM

HUCCICIOBaHUA

1.12

IIPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3UUECKUX BEIMUYMH: IUIAHUPOBATh
U3MEpeHHus, CcoOMpaTh  SKCIEPUMEHTAIBHYIO  yCTAHOBKY,  CIeIys

HpCILJ’IO)KCHHOﬁ HWHCTPYKIHUHU, U BEIYHUCIIATH 3HAYCHUE BEIIMYNHBL

1.13

coOJro1aTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU padboTe ¢ JabopaTOpHBIM

o0opynoBaHueM

1.14

XapaKTepu3oBaTh NPUHIUNBI  JIEHCTBUA  HU3YyYEHHBIX MNPUOOPOB U
TEXHUYECKMX YCTPOWCTB C OMOPOH HAa WX ONHCAHUS, MCIOJB3YS 3HAHHS O
CBOMCTBaX  (PU3MUECKUX SBJICHUH U  HeoOXonumble  (pu3nyeckue

3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEpUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBIIATH CXEMBbI
JNEKTPUYECKUX  LEMel C  MOCIeNOBAaTEeNbHBIM U MHapajulelIbHbIM
COETMHEHUEM DIJIEMEHTOB, Pa3jinyasi yCIOBHbIE O003HAUECHUS HJIEMEHTOB

AJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH  NPUMEPHl  (HAXOAMTh  HMH(OpMAIMI0O O  MpPUMEpax)
NPAaKTHYECKOTO HCIIONIb30BaHUS (PU3MYECKNX 3HAHWH B ITOBCEIHEBHOMN
KHU3HHM Il oOecriedeHrs: 0e30MacHOCTH NpU OOpaIlleHuu ¢ npudbopaMu U
TEXHUYECKHUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS M COOIOEHHST HOPM

9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYIKaOILEH cpene

1.17

OCYLIECTBIISATh TMOMCK HWHGpOpMaUU (PU3HMUECKOTO COACpKAHUS B CETH
NHTepHeT, Ha OCHOBE HWMEIOIIUXCS 3HAHUAW U NYyTEM CpaBHEHUS
JOIIOJIHUTCIBbHBIX NCTOYHUKOB BBIACIIATH HH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA

MIPOTHBOPEYMBOMN MIJTH MOXKET OBITh HEIOCTOBEPHOM

1.18

UCIOJIb30BaTh MPHU BBIMIOJHEHUU YYEOHBIX 33JaHUN HAY4YHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3MUECKOro COJEpKaHMs, CIIPABOYHBIE MaTepHaJIbl, PECYPCHI
cetu UWHrepHer; Bnagerp mNpuU€MaMHd KOHCHEKTUPOBAHUSA  TEKCTa,

npeoOpa3oBanust MHOOPMAILIUY U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.19

co3aaBaThb COOCTBEHHBbIE IMHCHMEHHBIE M KpaTKUC YCTHBIC COO6H_I€HI/I$I,

0000mast wHPOPMAIMIO W3 HECKOJbKHX HCTOYHUKOB (HU3UYECKOTO




COZIep>KaHus1, B TOM YHCIIE IMyOIMYHO NMPEJCTABIATh PE3yIbTaThl IPOSKTHOM
WM UCCIIEJOBATENIBCKON NEATENBHOCTH, IIPH 3TOM I'PAMOTHO HCIOJIB30BaTh
W3yYEHHBI TOHATUHHBIN anmapaT Kypca (U3HMKH, CONPOBOXKIATH

BBICTYIUUICHHE ITpe3eHTalleH

1.20

IpU BBIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUNA (PU3MUECKHUX
MPOLIECCOB pacCHIpeAeisaTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C
ITOCTaBJIEHHBIMU 33Ja4aMH, CJIEIUThH 32 BBIITOJIHEHUEM IUIaHA JEHCTBHM U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAL B
NEeATEIbHOCTh I'PYIIIBI, BBICTPAaUBATh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBUE,

MPOSIBIISISI TOTOBHOCTD Pa3periaTh KOHMOIMKTHI

9 KVIACC

Kon
nposepsie
MOI'0

pe3yJabTart

a

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHust

1.1

HCITIOJIb30BAaTh U3YYCHHBIC ITOHATHSA

1.2

pas3iindaTh ABJICHHA IO OIMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SBJICHHUE

1.3

pacmo3HaBaTh NPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX  SBICHHHA B
OKpY’KalolIeM MUpPE, B TOM 4Hcie (U3NYECKUE SBJICHUS B NMPUPOJE, IpU
3TOM TIEPEeBOJUTH MPAKTHUECKYIO 33Jady B YUeOHYyIO, BBIJCIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (GU3UIECKUX SBICHUN

1.4

OINUCHIBATh U3YyUCHHBIC CBOMCTBA TeNl U (U3NYECKUE SBJICHHUS, HCIIONIb3Ys
¢u3nyeckue BEIMYUHBI, TPU ONHUCAHUM TPABHIBHO TPAaKTOBATh
(GU3MYeCKUi CMBICT HCIOJIBb3YEMBbIX BEJIUYMH, OOO3HAUCHMS M €IUHHIIBI
(GU3NYEeCKUX BENMYMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOIIME JaHHYIO
(Gu3nMYecKyr0 BEIMYMHY C JPYTMMHU BEJIUYMHAMH, CTPOUTHh TIpapuKu

N3YUCHHBIX 3aBUCUMOCTEH (bI/ISI/I‘IeCKI/IX BCJINYHUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHHUS U MPOIECCHI,
UCIIONB3Yysl HU3YyYEHHBIE 3aKOHbI, IIPM O3TOM JaBaTb  CIIOBECHYIO

(GhOpMyITHUPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHUE

1.6

00BSICHATH (bI/I3I/I‘IeCKI/Ie MponecCol U CBOMCTBA T€I1, B TOM YHCIIC U B




KOHTEKCTE CUTYallMi IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CIECTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHWEe u3 2 — 3
JIOTMYECKUX IIaroB C MOMOINBIO0 2 — 3 M3Yy4EHHBIX CBOMCTBA (PU3MUECKUX

ABJICHUHN, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3amaud (omuparomuecs Ha cucrtemy u3z 2 — 3
YpaBHEHHI), HCIIONIB3Ys 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOIINE (DU3HUIECKHE
BEJIMYMHBI: Ha OCHOBE aHajlM3a YCJIOBUS 3a/layd 3alHChIBaTh KpPaTKOe
YCJIOBUC, BBIABIATH HCAOCTANOIHUEC HIIN I/136I>ITO‘-IHBIG JaHHBIC, BBI6I/IpaTI>
3aKOHBI U (POpPMYJIbl, HEOOXOUMBIE I PEIIECHUs, IPOBOJUTH PACUETHI U
OLCHUBATH PCAIMCTUIHOCTD MOJIY4YCHHOT' O 3HAYCHU A (I)HSH‘-IGCKOIE

BCJIIMYHUHBI

1.8

pacrmo3HaBaTh IMPOOJIEMbl, KOTOpbIE MOKHO pPEIIUTh MPU TTOMOIIU
(GU3NYECKUX METOJIOB, HCIIONB3yS OIMCAHWE WCCIIEIOBAHMS, BBIIENIAThH
IpoBEpAEMOE  MPENAINOJOKEHUE, OLIEHUBATh IMPABWIBHOCTh  MOpsSAKa
NPOBENCHUS]  MCCIEAOBAaHUs, JeNaTh  BbIBOJbI,  HMHTEPIPETHPOBATH

pe3yabTaThl HAOIIOIEHUM U OIIBITOB

1.9

OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (PU3MYECKUX SIBICHUH WK
(GHU3MUECKUX CBOWCTB TEJI: CaMOCTOSTEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOTO Habopa OOOpYHOBaHUS, OMHCHIBATH XOJ| OINBITA M €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBObI

1.10

IPOBOJUTH IPU HEOOXOJUMOCTH CEPHIO INMPSIMBIX HU3MEPEHHH, onpenesnss
cCpelHee 3HAYCHHE U3MEpseMO BenuuMHBl ((OKYCHOE pacCTOsSHUE
cobuparomieid JIMH3bI), O00OCHOBBIBATH BBIOOP croco0a HW3MepEeHUs

(U3MepHUTEILHOTO MpUdOpa)

IPOBOJUTH HCCIECIOBAHUE 3aBUCUMOCTEH (HU3MUECKUX BEIUYHUH C
HCIIOJIb30BAHUEM IMPSAMBIX HW3MEPEHUH: IUIAHUPOBATh MCCIIEIOBAHHE,
CaMOCTOSITEJIBHO ~ cOOMpaTh yCTaHOBKY, (DUKCHPOBaTh pE3yJIbTaThl
IOJy4eHHOH 3aBUCUMOCTM (DUM3MYECKMX BEIMYMH B BUAe TaOIuuu

rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS

1.12

MPOBOANTHh KOCBEHHBIE M3MEpPEHUs (PU3UUYECKUX BEIMYWH: TIAHUPOBATH
U3MEpeHus, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJHATH
U3MEPEHUS, Clenysl MPEeIOKEHHOW HHCTPYKIUHU, BBIYUCIATH 3HAUYECHHE
BEJIMYMHBI U aHAJIM3UPOBATH MMOJIYYEHHbIE PE3YIbTaThl C YUETOM 3aJaHHON

IIOTPELIHOCTH U3MEPEHUN

1.13

coOJII01aTh MpaBUIJIa TEXHUKK O€30MacHOCTH NP paboTe ¢ 1abOpaTOPHBIM




obopynoBaHueM

1.14

pa3nuyaTh OCHOBHBIC MPH3HAKM HW3YYEHHBIX (U3UYECKHX MOJIEICH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JIyd, TOHKAas JIMH3a, IJIAHETapHas MOJEJb aroMa, HYKJIOHHAas

MOJIeJIb aTOMHOTO SI7Ipa

1.15

XapaKTepu30BaTh TPHHIUIbGI JCHCTBUS H3YyYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMUCAHMSA, HCIIOJIB3Ys 3HAHHUS O
CBOMCTBAaX (U3UYECKUX SBICHUH U  HeoOXoAuMble (U3UUECKUE

3aKOHOMEPHOCTH

1.16

UCIIO0JIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
OpU pElIEHUU Y4eOHO-NPAKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbl s

MOCTPOSHHSI N300paKEHUH B TIIOCKOM 3€pKaie M COOMpArOIe TNH3e

1.17

OPUBOAMUTH  NpHUMEPHl  (HAXOAUTh  WHGPOpPMALMIO O  IpUMepax)
NPaKTHYECKOTO HCIOJIb30BAaHUA (MU3UYECKUX 3HAHWH B ITOBCEJHEBHOU
KHU3HU 151 oOecriedeHus: 6e30MacHOCTH NP 0OpalieHuu ¢ npudopamu u
TEXHHYECKHMHU YCTPOICTBAaMH, COXPAHEHUS 3I0POBbSI M COOJIOACHHS

HOPM 3KOJIOTMYECKOTO MOBEJICHUSI B OKPYXKalOIleh cpejie

1.18

OCYILECTBJIATh TMOUCK HH(pOpMAIMKU (U3UUIECKOTO COJECPKAHHUS B CETH
HHTepHeT, caMoCcTOATENbHO (HOPMYIHUPYs MOMCKOBBIA 3allpOC, HAXOAUTh
IYTH OIpPEJENICHUS TOCTOBEPHOCTH MOIY4Y€HHOW MH(POPMALlUU Ha OCHOBE

HMEIOIIUXCS 3HAHUM U JOITIOJTHUTCIIbHBIX HCTOYHHUKOB

1.19

MCIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUil HAYYHO-MOMYJISIPHYIO
auTeparypy  (pHU3MUECKOro  CoJep)KaHHs, CIpPaBOYHBIE MaTepHalbl,
pecypcel cetu VHTepHeT; BIajeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,

npeoOpa3oBaHus HH(OOPMAILIUY U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE
UHGOpPMALlUU U3 HECKOJIBKMX HCTOYHUKOB (DPU3MYECKOTO COJACpKAHMA,
NyOJIMYHO MPEACTABIATH PE3YJIbTAaThl IPOEKTHOW MIIH MCCIEeI0BATEIbCKON
JNEATENBHOCTH, TPU OTOM TIPAMOTHO  MCIIONB30BaThb  HM3yYEHHBIN
NOHATUIHBIN amnmapar M3y4aeMmoro pasaena (U3MKH M CONPOBOXKIATh
BBICTYIICHHE IpEe3eHTaluel ¢ yd4€ToM OCOOEHHOCTEH ayIqUuTOpUU

CBEPCTHUKOB

1.21

IOpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIENAOBAaHUHN (pu3nuecKux

MPOLIECCOB paclpeeNiaTh O0S3aHHOCTH B TpPYINIE B COOTBETCTBUH C




IIOCTABJIEHHBIMH 3aJaYaMH, CIECIUTEH 3a BBIIOJIHEHHEM IUIaHA OEHCTBUHA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBINM BKJIAJl B
NESTENBHOCTD TPYIIIEI, BEICTPABaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,

MPOSBIISS TOTOBHOCTD pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

7 KIIACC
Kon Ko
pasae S TeMeHTa IIpoBepsiemble 31€eMEHTHI COAEPKAHUS
Ja
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA
®uszuka — Hayka O npupone. SBineHus NpUPOIBIL.
1.1 duszndyeckrue  ABJICHUSA:  MEXaHWYECKHE,  TEIJIOBBIC,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue  BenWuMHBL. ~ V3MepeHune  (u3HYECKHX
1.2 BEJINYUH. dusnyeckue MPUOOPHI. [TorpemnocTh
U3MepeHuil. MexxayHapoaHas CUCTEMA €IMHULL
EcrecTBeHHOHAy4HbI METOJ] TO3HAHUS: HaOIIOJCHHUE,
1 13 IIOCTAaHOBKA HAy4YHOI'O0 BOIPOCA, BBIIABHKEHHE T'MIIOTE3,
OKCIIEPUMEHT 1O TMPOBEPKE TUIOTE3, OOBICHEHUE
HaOJIFOaeMOT0 SIBJICHUS
1.4 Onucanne PU3NIECKuX SABICHUH C TTOMOIIBIO MOIeTIeH
[TpakTueckue paboThI:
#HiHtPar#H##l13Mepenne pacCTOSIHUM.
#iH#HPar##13Meperrne 00bEMa )KUIKOCTU M TBEPJIOTO TEaA.
> ##HPar#H##OnpeneneHne pa3MepoB MaJIbIX TeIl.
#H##Par##H#lI3Mepene  Temrieparypbl  NpPU  [OMOILIHU
KUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPHI
ITEPBOHAYAJIBHBIE CBEAEHW A O CTPOEHMU BEIIIECTBA
##HPar#H##CTpoeHNe BELIECTBA: aTOMBbl U MOJIEKYJBI, MX
2.1 pa3Mepbl. ONbIThI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE
BEILECTBA
2 ###Par### ]|Br>kenue 4vactull BeuiectBa. CBsI3b CKOPOCTH
2.2 JIBW)KEHUSI 4acTUll C Temmeparypoi. bpoyHoBckoe
nBwkeHue, nuddysus
23 B3anmoneiicTBHE YacTHI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHEC




#Hi#HtParf##ArperaTHple COCTOSIHUSL BEILECTBA: CTPOEHUE

ra3oB, JKHJIKOCTeH ¥ TBEPABIX (KPUCTAUIMUYECKUX) TEIl.

24 B3anMoCBs3b MeXIy CBOHCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJICKYJISPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka nuaMerpa aToMa METOJOM psIoB (C
UCTIONIb30BaHuEM ¢oTorpaduii).

2.6 #HHPar###OnbBITE 10 HaOJIIOICHUIO TEMI0BOTO

pacuImpeHus ra3os.
H#HH#HPar###ONBITEI IO  OOHApPYXKEHUIO JACHCTBUS — CHJI

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AVMOJIEVICTBUE TEJI

11 Mexanuveckoe JIBUKECHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
Hi#HParfH##CKOpOCTb. Cpennss CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JBWKCHHHU. Pacuér mnyTd W BpeMEHU
JIBUKEHUS
SBnenue nHepuuM. 3aKOH MHepUUU. B3aumonelictue Ten
33 Kak MpUYMHA U3MEHEHMSI CKOPOCTHU JIBHXKEHUs Tesl. Macca
KaK Mepa UHEPTHOCTH Teja
34 ###Par### InotHocTh  BemecTBa. CBSI3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHHULIE 00BbEMa BelllecTBa
3.5 Cuna Kak XapakTepucTHKa B3aUMOICHCTBHS TEN
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILIbIO TMHAMOMETpPA
17 ###Par###SIBnenue Tarorenuss u cuia Tsokectd. Cuiia
' TSDKECTH Ha Jpyrux mianerax. Bec tena. HesecomocTh
13 Cuna Ttpenus. TpeHUE CKOJIBXKEHHS W TPEHUE TIOKOS.
' Tpenue B Ipupoae U TEXHUKE
3.9 #H##Par###Crnoxenne Cujl, HaNpaBlIE€HHBIX 10 OJHOMU
' npsMoid. PaBHOEliCTBYIOIIAS CHIT
3.10 [IpakTuueckue paboTHI:




OmpeznenieHre  CKOPOCTH  PAaBHOMEPHOTO  JIBUIKEHHSI
(mapuka B JKMAKOCTH, MOJETH  AJIEKTPUYECKOTO
aBTomMoOmwiIss W Tak ganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIbKE€HHUSI OpyCKa WM IIapHKa M0 HAKJIOHHON
mwiockoctd. OrnpeAesieHHe IJIOTHOCTA TBEPAOro Tena.
OnBIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb PAaCTSKEHUS
(medopmManun) NPy UHBI OT TPUIOKEHHON CHIIBI. OTBITHI,
JEMOHCTPHUPYIOIIHE 3aBHCUMOCTH CHJIBI TPEHUS
CKOJIBXKEHUS OT Beca Tejla U XapaKTepa CONMPUKACAIOITUXCS

MMOBEPXHOCTEN

®dusnyeckue SBIECHUS B NPUPOJE: NMPUMEPHI ABUKEHUS C
3.11 Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW M HEXKHUBOM IPUPOLE,

JICCTBHUE CWIbI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 TexHuuYecKue yCTpOMCTBA: TMHAMOMETP, MOAIITUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEHN 1 TA30B

HaBnenune TtBEpHoro Ttena. CrmocoObl yMEHBINIEHUS U

+ YBEJIMYEHUS AaBIICHUS
42 JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHs Ta3a OT 00BbEMA,
' TEeMIIepaTypbl
43 [lepenaua naBneHus: TBEPIABIMU TEIAMU, >KUJIKOCTAMH U
' razami. 3akoH [lackans. [lHeBMaTHUeCKHEe MalIMHBI
3aBUCHUMOCTh  JIaBJIEHUS  JKUJIKOCTH  OT  TIIyOWHBI.
4.4 IMuppocratuueckuii mapagokc. CooOmarommuecs COCYIBI.
['unpaBnuyeckre MEXaHU3Mbl
Atmocdepa 3emnu u atmocdepHoe nabieHue. [IpuanHb
45 CYIIIECTBOBaHMUS BO3AYIIHON 000m0uku 3emiau. OmbIT
' Toppuyennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
46 Wsmepenne atmocdepnoro npasienus. [IpuGopsr s
' U3MEpEeHHs aTMOCHEPHOTO AaBIICHUS
. JlelicTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
' BritankuBatomas (apxumeioBa) cuia. 3akoH Apxumeaa
4.8 IInaBanue ten. BozayxonnaBaHue

4.9 [IpakTuueckue paboTHI:




HccnenoBanre 3aBUCHMOCTH Beca Teja B BOAC OT 00bEMa
MOTPYKEHHOM B KUJAKOCTh 4YacTu Tena. OmnpenereHue
BBITAJIKUBAIOLEH  CWJIbL, JIEUCTBYIOLIEM Ha  TeJIO,
MOTPYXKEHHOE B KUIAKOCTh. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLECA CWJIBL, JCHUCTBYIOUIEM Ha TEJIO B
JKUJIKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOIIUE
3aBHCUMOCTD BBITIKHUBAIOIIEH CHUJIbI, JEUCTBYIOIIEH Ha
TEJI0 B JKUJKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTH
YacTH TeJla U OT IUIOTHOCTH XKUJAKocTU. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKH M ONpEIeSICHUE

€€ rpy30M0AbEMHOCTH

dusnueckue ABICHHUS B NPUPOAE: BIUSIHUE aTMOC(EpPHOTO

4.10
JIABJICHUS HA )KUBOW OpraHU3M, IIJIABaHUE PBIO
TexHu4eckue yCTpPOWCTBA:  COOOIIAIOIIMECS  COCYIBI,
A1l YCTPOMCTBO  BOAOMNPOBOJA, THUIAPABIMYECKHI  Mpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanudeckas pabora
5.2 Mexanudeckas MOIITHOCTb
53 [IpocTeie  MexaHM3MBL:  pblyar, OJOK, HaKJIOHHAas
' miockocTs. [IpaBuio paBHOBecHs pblyara
54 [Ipumenenue nmpaBusa paBHOBECHS pblyara K OJIOKy
«3070TO€E TpaBHIO» MeXaHUKH. KoapuimeHT noaesHoro
5.5 JEeHCTBUST MeXaHW3MOB. [IpocTbie MeXxaHWU3MBI B OBITY U
TEXHUKE
5.6 [ToTenunanpHas SHEPTUM Tea, MOJHATOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHasgs mexaHuyeckass SHEpPrus. 3aKOH M3MEHEHUs U
' COXpaHEeHMs MEXaHNUUECKON SHEPIUH
[IpakTuueckue pabOTHI:
50 #HH#HPar###Onpenenenue paboTbl  CWJIBI  TPEHHUA TIpU

pPaBHOMEPHOM JBIDKEHHH Tela 1O TOPU30HTAJIbHOU

nmoBepxHocTU.  HMccnegoBanue  yclOBUM — paBHOBECHS




ppuara. M3mepenne KIIJI HakJIOHHOM  IUIOCKOCTH.
N3ydenue 3aKkoHa COXpaHEHUs] MEXaHUYECKOW SHEPTUH
5.10 ®du3nyecKue SBJICHUS B MPUPOJIE: PhIYArd B TEJIE YEIOBEKA
TexHuueckue  yCTpOWMCTBA:  pblyar, MOJIBWXHBIA U
5.11 HETOJIBIKHBIM OJIOKW, HAKJIOHHAs TUIOCKOCTh, TMPOCTHIE
MEXaHU3MBI B OBITY
8 KITIACC
Ko Kon
pasae IIpoBepsiemble 371€MeHThI COAEPKAHUS
JJeMeHTa
a
TEIIIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-KUHETUYECKON
61 TEOpUHU CTPOEHMsI BellecTBa. Macca U pazMepbl MOJIEKYII.
‘ OneIThl, MOATBEPKIAIOLIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
62 Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSTHUIMA
‘ BenlecTBa. Kpucramimyeckue u amopdHsie Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, UAKOCTEH W TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH  MOJIEKYISIPHOKMHETUYECKON
TEOPUH
6
6.4 CMaunBaHuE U KalWUISIPHBIE SBJICHUS
6.5 TemuoBoe paciiupeHue u cxxaTue
66 Temneparypa. CBs3p TeMIeparypbl CO CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Bryrtpennss sneprus. CriocoObl H3MEHEHHsI BHYTPEHHEH
. SHEPTUU: TEIJIoNnepeaaya U CoBepIleHrne paboThl
63 Buapsl Tennonepenauu: TEMIONPOBOAHOCTh, KOHBEKIIHS,
. M3JIy4eHUE
6.9 KomnnuectBo TeIioThl. Y aenbHas TEIIOEMKOCTD BEIIECTBA
6.10 TermooOMeH ©  TeIIOBOE paBHOBECHE. YpaBHEHHE




TEIUI0BOro dananca

6.11

IInaBnenune n OTBEPACBAHUC KPHUCTATINIMYCCKUX BECIICCTB.

YILCJ'IBHaﬂ TCIJIOTA ITJIaBJICHU S

[TapooGpa3oBanue u kouaeHcaius. Mcnapenne. Kunennue.

6.12 VYnaenpHast Temiota mapooOpa3oBaHHs. 3aBUCHMOCTH
TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHasl TEMI0Ta CTOPaHUs
[Mpuanumer  paboTel  TernoBbix — apuratenend  KILJ]
6.15 TEIJIOBOI'O JBUTraTensd. 1eIUIOBblE JIBUTATEIW W 3allluTa
OKPYXaIoIlen cpebl
3aKOH COXpaHEHUS U MPEBpAIICHUsS SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTrueckue paboTHI:
HHHPar###OnpITEI IO  OOHAPY)KEHHUIO JCHCTBUS — CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
HH#H#Par###0ONBITHL 1O BBIPAIIMBAHUIO  KPUCTAJUIOB
IIOBApEHHOM COJIM WIH caxapa.
#HHPar###OnbpITH 1o HaOJIFO JEHUTO TEIJIOBOTO
paciMpeHus ra3oB, >KUJIKOCTEeH U TBEPABIX Tel.
#HH#HPar#H#Onpenenenie aBleHUs Bo3AyXa B OajuloHe
IIpuIa.
617 HHH#Par##H#ONBITHL,  JTEMOHCTPHUPYIOIIME  3aBUCUMOCTH

JaBIICHHUs] BO3AyXa OT €ro o0béMa M HarpeBaHUsS WM
OXJTKICHHUSI.

H###Par### IpoBepka TUNOTE3bl JUHEHHON 3aBUCHUMOCTH
JUTUHBI CTOJIOMKA YKUJKOCTH B TEPMOMETPUIECKON TpyOKe
OT TeMITEPATYPHI.

#H#HPar#Ht#Habmonenre N3MEHEHNsI BHYTPEHHEH SHEprun
Tela B pe3yjbTaTe TEIUIONepenadr U padOThl BHEUTHUX
CHLIL.

###Par###lIccnenoBanue  SBJICHUS TEIUIOOOMEHA TIpH

CMEIIMBAaHUM XOJIOJIHOW U FOPsIYEN BOJBI.




H#H##Par###Onpenenenune KOJINYECTBA TETIOTHI,
MOJIyYeHHOTO BOJIOM TIpH TEIIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.

#HH#Par##HOnpenenenre yAEIbHOU TEIUIOEMKOCTH
BEIIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCIapeHHUs.
#HH#Par##H#OnpeneneHne  OTHOCUTENIBHONM  BJIAXKHOCTHU
BO3/yXa.

#H#H#Par###Onpenenenre yaAelIbHOW TEIUIOTHI IJIABJICHUS

Jbaa.

6.18

dwusuyeckue SBICHUS B TPHUPOJE: TMOBEPXHOCTHOE
HaTsOKCHUC U KAllWUIAPHBIC ABJICHHUA B  HOPHUPOAC,
KpUCTAJTBI B mpupoje, uznydenue ConHIA, 3aMep3aHHe
BOJI0OEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI, TYMaHa,

WHEs, CHeTa.

6.19

TexHuueckue  yCTpPOMCTBA:  KaNWUISIPbl,  NPUMEPHI
WCIOJIb30BaHUS KPUCTAIJIOB, HUAKOCTHBIM TEpMOMETD,
AaTYUK TEMIICpaTypbl, TCPMOC, CHCTCMaA OTOIJICHUA
JIOMOB, TUTPOMETpbI, TCHXPOMETp, NapoBas TypOuHa,

JIBUTATEIh BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

7.1 OnexTpusanus Tei. /[Ba poaa 371€KTPUUECKUX 3apsioB
B3aumopeiictBue 3apsokeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBMCHMOCTD CHJIBI B3aMMOJEHCTBHS 3apsKEHHBIX TEN OT
BEJIMUUHBI 3aps/10B U PACCTOSHUS MEXY TEJIaMHU)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 3JIEKTPUYECKOIO

7.3 noJisd. [IpyHIMI cyneprno3unny MeKTpUYECKUX Mojen (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu »snekTpuueckux 3apsaoB. ODJIEMEHTAPHBIN

7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBonHuKM U
IUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia




DNEeKTpUUECKUI TOK. VYcenosus CyLIECTBOBAHUS

76 AIEKTPUUYECKOTO TOKA. ICTOUHUMKYU MOCTOSIHHOTO TOKA
e JIeficTBUS 3IEKTPUUYECKOrO TOKA (TEIIOBOE, XUMUUYECKOE,
. MarHMTHOE). DJIEKTPUUECKUM TOK B )KUJKOCTIX U ra3ax
. Onextpuueckasd uenb. Cwia Toka. DJIEKTPUYECKOE
‘ HaIpsHKEHUE
9 CornpoTuBiieHHE MPOBOAHUKA. Y I€TbHOE CONPOTUBIECHUE
. BEILIECTBA
7.10 3akon OMa i y4acTKa Lenu
[locnenoBarenbHOE W NApaJUIEIbHOE  COECIUHEHHE
7.11
ITPOBOJIHUKOB
PaGota W MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
13 DNEeKTpUYeCKHe IEMd W TOTPEOUTETH DIECKTPUUYECKON
' sHepruu B ObiTy. KopoTkoe 3amMblkaHue
[ToctossHHBIE MarHuThl. B3auMoJelcTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruuTtHOe m07€. MarautHoe TmoJie 3eMJIM U €ro
' 3HA4YEHHME JUIs )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MaroHuTHoe moJjie JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 2EKTPOMArHuTOB B TEXHUKE
JlelicTBUE€ MarHUTHOrO IIOJS HA MPOBOJHHUK C TOKOM.
717 DJIIEKTPOABUTATENb MOCTOSIHHOTO ToKa. lcmonb3oBaHue
' AJIEKTPOJIBUTATENCH B TEXHUYECKHMX YCTPOWCTBAX W Ha
TpaHCIIOpTE
OnbIThHI ®dapanes. SBnenue 3JIEKTPOMAarHUTHON
7.18
unaykiuu. [Ipasuno Jlenna
Onekrporereparop. CrocoObl MOTydeHUs dIECKTPUUECKON
7.19 SHEPTUHM.  ODJEKTPOCTAHIIMM  HAa  BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
720 [TpakTrueckue paboThI:

OMnbITH O HAOIOICHUIO AJEKTPU3ALNH TEJl HHAYKIIUECH 1




IIPU COIPUKOCHOBEHUH.
UccnenoBanue [JOEWCTBUS — JJIEKTPUYECKOTO IO HA
MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOTHI SIEKTPUUYECKON IIeNHU
IIOCTOSIHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO 4Yepe3
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTODE.

OnbITsl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
JJEKTPUYECKOTO CONPOTHUBIICHHUS MPOBOJHHUKA OT €ro
JUITMHBI, TJIOLIAU MOTIEPEYHOT0 CEUCHUS U MaTepuala.
IIpoBepka 1mpaBuia  CIIOXKECHUS  HANPSDKCHUM — IIpH
[IOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia A CWiIbl TOKAa NMPHU MNapajuieIbHOM
coelMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO  TOKA, MAYLIETO 4Yepe3  PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3ucrope. MccnegoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpsDKEHUs Ha
Hell. Omnpenenenue KIIJI narpeBarensa. lccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUSl IOCTOSIHHBIX MAarHHUTOB.
N3yueHre MarHuTHOrO MOJISI MOCTOSIHHBIX MAarHUTOB MPH
X o0bEIMHEHUHU U pa3jencHuu. MccnenoBanue nelicTBus
AJEKTPUUYECKOTO TOKA HAa MATrHUTHYIO CTpPeENKy. OIBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS
KaTylIKM C TOKOM H MarHuTa OT CWJIBl TOKa H
HalpaBJICHUs TOKa B Karyumke. [3ydeHue pgeucTBus
MarHUTHOTO  TOJII  HAa  MPOBOJAHMK C  TOKOM.
Koncrpynposanue u H3y4YeHUe paboThI
3JIEKTPOJIBUTATES. N3mepenne KIIg

AJIEKTPOJBUTATEIILHOMN YCTAHOBKH. OnbITHI o




HUCCICOAOBAHHUIO SBJICHUA BHGKTpOMaFHI/ITHOﬁ WHAYKIUH:
HUCCICIOBAHUC W3MEHECHHMI 3HAYCHUS WU HampaBJICHU A

WHIyKIIMOHHOTO TOKa

7.21

dusnueckre SABJICHUA B NPUPOAE: IIIEKTPUUYECKHUE
SABICHUsT B aTMocdepe,  INEKTPHUUECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE MOJie 3eMiu, JAperd MoIoCcoB,
POJIb MAarHUTHOTO TOJISL ISl JKU3HU Ha 3emiie, MOJSIPHOE

CHUAHUC

7.22

TexHuueckue yCTPOMCTBA: DIIEKTPOCKOI, aMIEPMETP,
BOJIBTMETpP, PEOCTAT, CUETYUK DIIEKTPUYECKOM DHEPIUH,
AJIEKTPOOCBETUTENIbHBIE ~ NPUOOpHI,  HarpeBaTeNbHbIC
AIEKTPOTPUOOPHI (mpumepsr), AIIEKTPUICCKUE
IIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBHUIaTEIIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble AEMEHTHI COACPKAHUS
pasnena
MEXAHUWUYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHME. MarepuanbHas TOUKA.
51 Cucrema orcuéra
8.2 OTHOCHUTEILHOCTE MEXaHUYECKOTO IBUKECHUA
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHUE
#H##Par##H#HepaBHOMepHOE NMPSIMOJIIMHENHOE JBH)KEHUE.
g 8.4 Cpenssis 1 MIHOBEHHass CKOpPOCTb Tela  Ipu
HEpPaBHOMEPHOM JIBH>)KEHUH
Yckopenue. PaBHOyCKOpEeHHOE MPAMOJIMHEITHOE
8-> JBUKEHUE
8.6 #H##Par###CBo0onHO0e nmanenne. OnbITe! [ anuies
#H##Par###PaBHOMEpHOE JBH)KEHUE IO OKPY>KHOCTH.
8.7 Ilepuon u yactota oOpamienus. JIuneitHas u yrioBas

ckopoctu. LleHTpocTpeMHuTETbHOE YCKOPEHHE




8.8

[Iepsriit 3ak0H HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 HHPar#H##] [ppuHIMn cyneprno3uuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 #H##Par##H#(Cuna TpeHus: Ccujla TPEHUS CKOJIbKECHUS,
' CHUJIa TPEHHUSI [TOKOSI, IPYTUE BUJIbI TPEHUS

S 14 ##HtParf##Cila  TSDKECTH W 3aKOH ~ BCEMHUPHOI'O
‘ TATOTEHUS. Y CKOpEeHUE CBOOOHOTO MaeHUS

g 15 Jemwxenne  mmaHer  Bokpyr — Comnuma.  Ilepsas
' KOCMHUY€ecKasi CKopocTb. HeBeCOMOCTh M neperpy3ku

216 PaBHOBecue MaTepraabHON TOYKH. AOCONIOTHO TBEPIOE
‘ TEJI0

817 #H##Par###PaBHoBecue TBEPIIOTO Tesla C 3aKPEIIEHHON
. OCBIO BpauieHust. MoMmeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynbe Tena. 3Menenne umnynsca. IMiynbe cuisl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 ###Par###PeakTUBHOE JBUXKEHUE

8.21 Mexannueckas paboTa U MOIIIHOCTh

822 PaGora cun TsokecTH, ympyroctd, TpeHUs. CBs3b
. SHEPTUU U PabOThI

83 [loreHumanpHass SHeprust Tena, MOAHATOIO  Hal
‘ MOBEPXHOCTHIO 3eMJIU

8.24 [ToTeHIManbHast SHEPTUsl CHKATOU MPYKUHBI

g 25 #H##Par###Kunernueckass  sHeprus.  Teopema o
. KUHETUYECKON SHEPTUU

8.26 #H##Par###3aKkoH coOXpaHEHUsI MEXaHUYECKOW SHEPTUU

[IpakTuyeckue paboOTHI:
OrnpezenieHne CpeHe CKOPOCTH CKOJIBKEHUS Opycka
827 WIM JBWKEHUS IIapuKa I10 HAKJIOHHON IUIOCKOCTH.

Omnpenenenne yCKOpeHUs Tejia MpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHU MpHU




PaBHOYCKOPEHHOM JIBMDKCHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka THIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM
JABHUKCHUU 663 HavYaJIbHOU CKOPOCTHU TIYTHU OTHOCATCHA
Kak psAa  HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHEC
[IPOMEXYTKH BPEMEHU OJJUHAKOBBL.

HccnenoBanre 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHS
oT CHUIJIbI HOpMaJIbHOT'O JaBJICHUA. Onpe;[eneHHe
kod(dduimenta TpeHUs CKOIbkKeHHs. OrnpeneneHue
KECTKOCTH TMpYXuHbL. OmnpeneneHue padoOThl CHIIBI
TPEHUST TIPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOpPU3OHTAIbHOW TNoBepXHOCTU. OmnpeneneHue padOThI
CHIIBI  YOPYrocTH  TpU  THoabEME  rpy3a ¢
HUCIIOJIB30BAHUEM HEIIOABUXKHOT'O u IIOABUXKHOI'O

OJIOKOB

dusndyeckue SBICHUS B npupoac: MPUIWBBEI U OTJIUBEIL,

8.28 nBukeHue IuiaHeT COJIHEYHON CHUCTEMBl, PEaKTHUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
220 TexHudeckue  yCTpOWCTBA:  CIHUJIOMETDP,  JaTUYUKHU

I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHNMA 11 BOJIHBI

KonebarensHoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

> KOJICOAHUH: IePHOJI, YacTOTa, AMILUIUTY 1A
97 Marematnueckuit u NPYXKUHHBIN MAasITHUKHU.
' [IpeBpatienue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN
. 3aryxaromue KojeOaHus. BbeiHyXIeHHbIE KojeOaHus.
' Pe3onanc
Mexannuecknue BosIHbI. CBOICTBA MEXAHUYECKUX BOJIH.
94 [IpononpHble M MONepevyHble BOJHBL. J[nMHA BOJHBI U
' CKOpPOCTBb €€ pacrnpocTpaHeHusl. MexaHM4eCKHe BOJIHbI B
TBEPIOM TeJIe, CEICMUYECKNE BOJTHBI
9.5 3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynbTpa3Byk
97 [TpakTrueckue paboThI:

OmnpeneneHue 4acToTbl W Iepuoaa  KojeOaHHi




MATEMATHUYCCKOI'O MAasdATHHKA.

Onpenenenne 4YacTOThl W TepHoja  KojeOaHwit
HNPYXUHHOI'O MagTHUKA

HccnenoBanue 3aBUCUMOCTH  Mepuoja  KojaeOaHHit
IIOABCHICHHOIO K HUTH rpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TMepuoja  KojaeOaHmit
NPY>KUHHOTO MasTHHKAa OT Macchl Tpysa. IIpoBepka
HE3aBUCHUMOCTH nepuo/ia KoeOaHui rpy3a,
NOABCHICHHOI'O K HHUTH, OT MAcCChI pr38. 148 )KéCTKOCTI/I

npyXuHbL. MI3MepeHue yckopeHusi CBOOOIHOTO Ma/IeHus

Ouznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHHUE, CEMCMUYECKHUE BOJIHBI,
I[yHaMH, 3XO
99 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

SHCKTpOMaFHI/ITHOC IT0JIC. :‘)J'ICKTpOMaFHI/ITHI)IC BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mnpupoga cera. CKOpPOCTh CBeETA.
' BonHoBBbIE cBOMCTBA CBETA
10 [TpakTrueckue pabOTHI:
10.4 W3ydyenne CBONCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHMITEHOTO TeedoHa
Ouznyeckue SBJICHUS B Tpupoie: OHOIOrHYecKoe
10.5 JeiicTBue BUJUMOTO, yIABTPauOIETOBOTO u
PEHTT€HOBCKOTO U3JTy4eHUI
10.6 Texuuueckue YCTpOMCTBA: HCIOJIb30BaHUE
. 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBasa monenb cBera. IcTouHMKH cBETa
11 11.2

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA

11.3

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

CBE€Ta




11.4

[Ipenomiienne cBera. 3aKOH MPEIOMIIEHHSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xop nyyel B IMH3E

11.6

Ontrueckas cucrema (oroammapara, MUKPOCKONA H

TCICCKOIIa

11.7

I'maz xak omnTtudeckas cucrema. bnu3opykocTts u

JaTbHO30PKOCTD

11.8

Paznoxenue 6emoro ceera B cnektp. OnbiTel HhtoTOHA.

CrokeHue CneKTpalIbHBIX 1IBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue paboOTHI:

##tPar#H##lccnenoBanue 3aBHCHUMOCTH yria
OTpaXKeHUsI CBETOBOTO JTy4ya OT yIJia MaJeHusl.
###Par###I3yueHne  XapakTEPUCTUK  HU300pakKeHUS
npeaMeTa B IJIOCKOM 3epKalie.

##HtPar#H##lccnenoBanue 3aBHUCHUMOCTH yria
IPEIOMJIEHUSI CBETOBOIO Jiydya OT YIJIa MaJeHus Ha
IPaHULIE «BO3JIyX — CTEKIION.

###Par### lonyuenne W300pakeHU C  TTOMOIIBIO
COOUpArOIIei JTHH3BIL

###Par###Onpenenenne (HOKYCHOTO pacCTOSHUS U
ONTUYECKOH CHIIBI COOMpArOIEeH INH3BL.
HH#HPar###ONBITEI O Pa3NOKEHHIO OEJNIoro CBeTa B
CIEKTP.

#H##Par##H#ONbITHl 110 BOCIPUITHIO IIBETA IMPEIMETOB

pY UX HaOJTIOIEHUH Yepe3 IIBETOBbIEC (DMIIbTPHI

11.10

®uznyeckue sBIeHUSA B npupone: 3atmeHus CoiHua u
Jlynbl, 11BeTa Tej, ONTHUYECKUE SIBJICHUS B aTMocdepe

(uBet HeOa, pedpakuus, paxyra, MUPax)

11.11

Texuuueckue YCTpOMCTBA: OUKHU, [IEPUCKOIL,

doTroanmapart, ONTUYECKHE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna w mmanerapHas MOJENb aToMma.
Mogaens aroma bopa
12.2 Hcnyckanue u morjioiieHue cBera aToMoM. KBaHTBHL




JInnenyaTeie CIIEKTPBI

12.3

PagnoaktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IIydYeHHs

12.4

Crpoenue aromHoro sapa. HykioHHas Monenb

aTOMHOTO siapa. M3oTornel

12.5

PamnoaktuBHbie mnpeBpanieHus. [lepuon momypacmnaaa

ATOMHBIX AACP

12.6

SAnepHble peakuuy. 3aKOHbI COXpPaHEHMs 3aps0BOTO U

MaCCOBOTI'O YHCECII

12.7

9H€pI‘I/I5I CBsA3H aTOMHBIX ALCP. CBs13b Macchl U SHECPTrrUun

12.8

Peakuuu cunTe3a u nenenus siaep. UCTOUYHUKY SHEPTUA

CouHIta 1 3B€31Q

12.9

Snepnas sHepretuka. JlecTBHME — paJMOAaKTUBHBIX

U3JIy4CHUH Ha )KUBbIE OPTaHU3MBI

12.10

[IpakTuyeckue paboOTHI:

Habnronenne CIUIONMIHBIX W JIMHEWYAThIX CIIEKTPOB
U3ITy4CHUSI.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI
110 TOPMO3HOMY TTyTH (110 poTorpadusam).

H3mepenune painoakTHBHOTO hoHa

12.11

®u3nyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
PaAMOAaKTHBHOE U3IYyYCHUE INPUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PAJMOAKTUBHBIX M3IYy4YEHUM HA OpPraHU3M

YCI0BCKa

12.12

Texuuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHJUBUIyaJIbHBIA JO3UMETP, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoBaH
ust

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTamM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOT'0
o0urero oopazosanus Ha ocHoe ®I'OC

[Tonumanue ponu (GU3MKK B HaydHOH KapTHHE MHpa; cHOPMHUPOBAHHOCTH
0a30BbIX MPEJCTABICHUA O 3aKOHOMEPHOM CBS3M M II03HABaEMOCTH
SBIIGHUH  TPUPOABI, O  POJM  OKCIepUMEHTa B  (QU3MKE, O
cucreMooOpasymomieil poiar (U3MKM B Pa3BUTUM ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 HBOMIONMU (PUINYECKUX 3HAHUU U UX POJIH B
LEJIOCTHOW €CTECTBEHHOHAy4YHOW KApTUHE MUpPA, O BKIAAEC POCCUMCKHUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB

OKpYKaroumero M1upa, pa3BUTHC TCXHUKU U TEXHOJOTHUH

3HaHus O BHJAX MaTepuu (BEIIECTBO M IOJIE), O IBMKEHUH Kak crocobe
CYIIECTBOBaHMs MaTe€puH, 00 ATOMHO-MOJEKYJISPHOM TEOPUHM CTPOEHUS
BEIIECTBA, O (PU3MUYECKON CYITHOCTH SIBICHUH HPUPOABI (MEXaHMYECKHX,
TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHE pa3InyaTh SIBICHUS
[0 ONHMCAHMIO HX XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX TAHHOE (PU3MUYECKOE SIBICHUE; YMEHHE PacIO3HABATH
NPOSIBJICHUE HU3YyYCHHBIX (PU3MUECKUX SBICHHHA B OKpYXAloOIEeM MHUpE,

BBIJICIISISL MX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

Bnagenue ocHoBaMM TMOHSTHUHHOrO ammapara U CHMBOJIMYECKOTO S3bIKa
(GU3MKN W WCMOJBb30BAaHUE WX U PENICHUS YYeOHBIX 3a1ad; yMEHUE
XapakTepu30BaTh CBOMCTBAa TeN, (U3MYECKHUE SBJIEHUS U MPOLECCHI,

HCIIOJIb3YA q)yHI[aMeHTaJILHBIC " OMITUPHUYCCKUC 3aKOHBI

YMeHne ONHCHIBAThH HU3YUYCHHBIC CBOMCTBA TENI H (I)I/I3I/I‘ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys Q)HSHIICCKI/IG BCJIIMYNHBI

Branenne ocHOBaMM METOZOB HAyYHOTO MO3HAHUS C YUETOM COOIIONCHHUS
npaBui 0€30MacHOro Tpyaa: HalbmroaeHue (pU3nYecKuX SBICHU:
YMEHHUE CaMOCTOSITEIbHO COOMpPATh 3KCIEPHUMEHTAIbHYIO YCTAaHOBKY W3

JAaHHOTO Habopa 00OpYAOBaHHUS MO MHCTPYKLMH, OMIMCHIBATH XOJ ONbITa U




3aIHCHIBATh €T0 PE3YNIbTAThI, (HOPMYIHPOBATH BHIBOIBL;

MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3UYECKUX BEITHYWH:
YyMEHHE  IUIAHUPOBaTh  HW3MEPEHHs,  CaMOCTOSITENIBHO  COOMpaTh
AKCIEPUMEHTAJBHYIO YCTaHOBKY TIO HWHCTPYKIIUH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIE PE3YJbTAThI C YIETOM 3aJaHHOU
MOTPENTHOCTH PE3yJIbTaTOB U3MEPECHUN;

MpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTAITBHBIX UCCIIeIOBaHUM;
CaMOCTOSITENIFHO COOMpaTh AKCICPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJIUTH
UCCIIEIOBAaHUE 10 MHCTPYKIMH, MPEACTABIATh MONy4YEeHHBIE 3aBUCUMOCTHU
(GU3MYECKUX BENMYMH B BUAE TaOMUIl W TpaduKoOB, YYUTHIBATH

MOrpCuIHOCTHU, ACIATh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUS

[ToHnMaHMe XapakTepHBIX CBOMCTB (PU3MUECKUX MoOjeled (MaTepualibHas
TOUKa, a0COIIOTHO TBEPJOE TEJIO, MOJEIU CTPOEHUS Ia30B, )KUIKOCTEH u
TBEPABIX Tel, IJIaHETapHas MOJENb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO

s7ipa) ¥ YMEHHUE MPUMEHSTh UX JUIsSl 00bsICHEHUS (PU3NYECKHUX TTPOIIECCOB

YMeHue o0bACHATh (PU3NYECKUEe MPOLECChl M CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallUl IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIATH IIPUYUHHO-CICACTBEHHBIE CBSI3M UM CTPOUTH
OOBsSICHEHHE C OINOpPOM Ha HM3y4YCHHbIE CBOWCTBA (DU3NYECKHUX SIBICHUH,

(bI/ISI/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOCIN

YMeHue pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHIT), UCTIOIb3YS
3aKOHBI U (OPMYJIBI, CBS3BIBAIONINE (HU3NUECKUE BEIUIMHBI, B YACTHOCTH,
3alMCBIBATh KPAaTKOE YCJIOBUE 3aJ[aud, BBISBIATH HEIOCTAIOIIME JaHHBIE,
BBIOMpPATh 3aKOHBl M (OpPMYJbI, HEOOXOAWMBIE [UIs €€ pelIeHus,
UCIOJIb30BaTh CIPABOYHbBIC JaHHbIC, MPOBOJUTH PACUYETHl U OICHUBATH
PEATUCTHYHOCTD MOJYYEHHOTO 3HaUCHHS (PU3NYECKOW BEINYMHBI; yMEHHE
OIpENeNIATh Pa3MEPHOCTh (PU3MUECKOM BEIWYMHBI, TOJIYYEHHOW TpHU

PEIICHUHU 3aJa49u

YMeHue xapakTepu30BaTh NPUHIIUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM YHUCIIC GBITOBBIX HpI/IGOpOB, U MIPOMBINUIICHHBIX TCXHOJIOTHYCCKUX
MPOLIECCOB 0 UX OMHCAHMIO, UCIOJIB3YS 3HAHUS O CBOMCTBAX (pU3MUECKHUX

SABJICHUI U HEOOXOJMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMGHI/IG HCITIOJIb30BAaTh 3HAHUA O (bI/I3I/I‘IeCKI/IX SABJICHUAX B HOBCGHHGBHOﬁ
XKU3HH JUIsl oOecrieueHus 0e30MacHOCTH TPH OOpalieHuu C OBITOBBIMH

npubopaMu M TEXHUYECKHMMHU YCTPOHMCTBAMM, COXPAHEHUs 370pPOBbs U




COONTFOICHUST HOPM DKOJIOTMYECKOTO TOBEACHUS B OKPYXKAIOIICH Cpee;
MMOHUMaHUE HEOOXOJUMOCTH TIPUMEHCHHUS JOCTIKCHUH (PU3UKu |

TEXHOJIOTHH AJI paiuOHAJIBHOTO IMPUPOAO0IIOJIE30BaHUA

11

OnbIT moucka, mpeoOpa3oBaHUsl H  TPEACTaBICHUS HHPOpPMALUU
(GU3UYECKOTO  COACp)KaHMUsI C  HCIOJb30BaHMEM  WH(OpPMAIMOHHO-
KOMMYHHKAaTUBHBIX TGXHOHOFHﬁ; YMCHHUEC OLCHUBATH JOCTOBCPHOCTH
MOydeHHON WH(OpManMu Ha OCHOBE HWMEIIIMXCA 3HAHUA H
AOIMOJHUTCIIBHBIX MCTOYHHUKOB; YMCHUC MCIIOJIL30BAaTh IIPU BBINIOJIHCHUU
yueOHBIX 3aJaHUil  Hay4yHO-TIOMYJISPHYIO  JUTepaTypy (pusuueckoro
COJIEpKaHusl, CIPaBOYHBIC MaTEePHAIIBI, peCypchl ceTu IHTepHET; BiIaieHue
0a30BbBIMU HABBIKAMH MPe0oOpa3oBaHUs WH(POpPMAIUUA W3 OJHON 3HAKOBOM
CUCTeMBl B JAPYIyl0; YMEHHUE CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE W

YCTHBIC COO6H_ICHI/IH Ha OCHOBEC I/IH(bOpMaHI/II/I N3 HECKOJIbKMX HCTOYHUKOB




IHHEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA OI'D
1O ®U3UKE

Kon

IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA

MEXAHNWYECKUE ABJIEHUA

1.1

Mexanuueckoe aBuKeHHe. MarepuanbHas Touka. (Cucrema  orcuéra.

OTHOCUTEIHLHOCTH JABWXKCHU S

PaBHOMepHOE M HepaBHOMEpHOE JBMkeHUe. CpenHssi ckopocTb. Dopmyna ist

1.2 BBIYUCIICHUS CpeHel ckopocTu: v = S/t
PaBHOMepHOE NPSIMOJIMHEHHOE JBH)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CITy4ae paBHOMEPHOTO NMPSIMOJTHHEWHOTO JIBHKEHUS:
13 (1) =x,+ut
I'paduky 3aBHCUMOCTH OT BPEMEHH [Jsi TMPOEKIMH CKOPOCTH, MPOEKINU
NepeMeleHusl, MyTH, KOOpAMHAThl TPU PABHOMEPHOM MPSAMOIMHEHHOM
JBUKEHUN
3aBHUCHUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABMKESHHUSL:
2
Sl =v,, #1+a,* ;
2
@opMyIbl U1 TPOEKLUUU MEepeMelIeHUs, MPOEKIUU CKOPOCTH M IMPOEKIUU
YCKOpPEHUS IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBHXKEHUU:
1.4 s, (D=0, -t+a,- r .
2
U.T('f) =Upy T, L,
a,(f) =canst,
Uh.: — U-_I: =2a, s,
I'paduky 3aBUCHMOCTH OT BpPEMEHH JUIsi TPOSKIHUHU YCKOPEHHs, MPOEKINU
CKOPOCTH, TPOEKIUU TEPEMEIICHUs, KOOPAUHATHl TPHU PABHOYCKOPECHHOM
MNPSIMOJIMHEITHOM JABUKEHUU
CBoOonHoe mageHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MAJCHHE Tela IO
1.5 BEpPTUKAIM (IBW)KEHUE TejJa BHHM3 WU BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH JJIsl TMPOEKUUU YCKOPEHHUS,




IPOEKIIMH CKOPOCTH M KOOPAWHATHI MpPH CBOOOJHOM TAaJE€HUH Tela IO

BEPTHUKAIN

CKOpOCTh pPaBHOMEPHOTO JIBIDKCHHS Tella 10 OKpyxHOocTH. Hampasienue
CKOPOCTH.
dopMmysa Ui BBIYUCICHHSI CKOPOCTH Yepe3 pPajuyC OKPYKHOCTH M IEpUO[
oOparieHus:

2nR

T

HentpocTtpemutenbHoe yckopeHue. HampaBiaeHue UEHTPOCTPEMUTETHLHOTO

yckopenus. @opmyria JIsl BBIYUCIEHUS YCKOPEHUS:

1.6
2
a — v
"R
dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
V= 1
T
Macca. [TnotHocts BemectBa. @opmyia i BBIYUCICHUS IIIOTHOCTH
b= m
1.7 V
1.8 Cwuta — BektopHas ¢pusndeckas BennuuHa. CIoKeHHe CHT
1.9 SBnenue nnepuuu. [lepseiit 3akon HeroToHa

1.10

Bropoii 3akon HprotoHa:
F=m-d

CoHanpaBJI€HHOCTh BEKTOpA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIOIICH Ha

TCIIO0

B3aumoneiicteue ten. Tperunii 3akoH HeroToHa:

Fy y=—F»

1.12

Tpenue mokos U TpeHue ckoibxeHus. opmyrna A BIYUCICHUS MOIYJIS CHIIbI

TPCHUS CKOJILXKCHUA:




1.13

Hedopmanuss Tenma. Yopyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi
nedhopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

m, -m,
F — G - '—_‘—
RZ
Cwuna TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
®dopmyrna a1t BEIYUCICHUS CHIIBI TSKECTH BOJIM3W TToBepXHOCTH 3emun: F = mg.
JIBr>kenue mnaneT Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmritynbe Tema — BeKTopHas (pu3udecKas BeJIMInHa.
D=mi

Nmnynsc cucreMs! Teinl. M3menenue umiyibca. MIMynbse cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA JUI 3aMKHYTOM CUCTEMBI TE:
p=myly +imy U, =const

PeakTuBHOE IBHKECHUE

1.17

Mexannueckast pabora. @opmysa sl BBIYUCIECHUS PaOOThI CHIIBL:

A=Fsoosc

Mexannueckas MOITHOCTE:

1.18

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

H!L'"z
Ep=—r

Teopema o kuHeTrdeckou sHeprun. Popmyra A BBIYUCICHUSA TOTCHIIMAIBHON




SHCPIHU TCJia, MOAHATOIO

Hag 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEprus:

E=E;+E »

119 3aKOH COXpaHEHUSI MEXaHUYEeCKOW sHeprun. Popmyia i1l 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpEHUs: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPIUU PU HAJTMYUHU CUIIBI TPEHHUSL.
[IpocTeie MEXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Peruar. MowmenT cunst: M - FlL.
VYcioBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MoxBroxHbIH 1 HenoABKHBIHA 0s1oku. KIT/I mpocThix MeXaHN3MOB,
n= AHM-E&H&H
A‘S&II:E‘EBEEHH
[aBnenue TBEpIOTO TEINA.
®opmy:na 1715 BBIYUCICHUS TABICHUS TBEPIOIO Tena:
_F
b= G

191 JlaBnenue raza. ATMOcepHOe TaBlieHUE.

' ['mppocTaTnyeckoe 1aBJIEHUE BHYTPH KUIKOCTH.
®opmyna a5l BBIYUCICHUS TABJICHUS BHYTPU KUJIKOCTH:
P=P+Dy,

1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akon Apxumena. Dopmyna Ui ONpPENETCHUS BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B AKUJIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnosue ninaBanud Tena. [lnaBanue CyA0B 1 BO3YyXOIlJTaBaHUC




1.24

Mexannueckue KosneOaHHus. AMIUIMTYA, MEpUOJ M YacToTa KoJeOaHUM.

®dopmyria, CBA3BIBAIOIIAS YaCTOTY M MIEPUOJ] KOJICOAHUIA:

1.25

MaremaTuueckuii M NPYXKUHHBIM MasTHUKU. [IpeBpamieHve sHepruv mpu

KOJIE0ATEIIbHOM IBUKECHUU

1.26

3aryxatomue Konebanus. Bernyxaenusie konebanus. Pezonanc

1.27

Mexannyeckue BOJHBL. [IpofosibHBIE M TONEpPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOpPOCTh PacCIpOCTPAHEHUS BOJTHBI:

h=v-T

1.28

3ByK. 'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPaHMIIE

nByX cpen. MH(pa3Byk U yIbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3MmepeHne cpenHel IIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
HOPYXUHBL, KO3((UIIMEHTa TPEHUSI CKOJIBKEHHS; padOThl CHUJIBI TPEHUS, CHIIBI
VIPYTOCTH; CpeHEH CKOPOCTU JBUKEHHUS OpycKa MO HaKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka HpH JBW)KEHHH 0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuosa KosieOaHWH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl W  IepHoja
KoJIeOaHUH TIPY>KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JICMCTBYIOIIEr0 Ha phlvar;
paboThl CUJIBl YINPYrOCTH HpHU MOABEME Tpy3a C MOMOUIbIO HEMOJBUKHOIO
6J10Ka; pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTrpYXKEHHOM
YacTH Tela U OT IIOTHOCTH >KUIKOCTH; HE3aBUCUMOCTH BBITAIIKMBAIOLICH CHIIBI
OT Macchl T€Ja; CUJIbl TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIBHOTO JABJIEHUS U OT
poZla MOBEPXHOCTHU; CUJIbl YIPYIOCTH, BO3HUKAIOIIEW B MPYXUHE, OT CTEINECHU
negopManuu MpYKUHBL, YCKOPEHUs1 OpycKa OT yrila HAaKJIOHAa HaIlpaBIISIOLICH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEepHoJa
Koje0aHuil MPYXUHHOTO MasTHHKA OT MacChl Ipy3a M KECTKOCTU NPY>KUHBI,
HCCIIEIOBaHNE HE3aBUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

macchl rpy3a. [IpoBepka yclioBHs paBHOBECHS phlyara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IUMYHBIMU
CKOpOCTSIMU B JKUBOU U HEKUBOU IPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAC U

TEXHUKE, TMPUIMBBI W OTIMUBBI, JABHXCHHC IIJIAHCT ConHeuHoM CHCTEMHBI,




PEaKTUBHOE JIBH)KEHUE JKUBBIX OPTaHU3MOB, PhIYard B TEJIC YEIIOBEKA, BIUSHUE
aTMoc(epHOro IaBJIeHHUS Ha KUBOM OpraHu3M, IUIaBaHHE pPbIO, BOCIPUATHE

3BYKOB KUBOTHBIMU, 3CMJICTPACCHUC, celicMrUUeCcKHe BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoticmea: CUUJOMETP, NAaTYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHHUs, JAWHAMOMETp, TMOJIIWIHUKHA, PAKEeTbl, pblYar, MOJIBWKHBIA U

HEMOJIBIKHBINM OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

131 cooOILaroIMecss COCcyAbl, YCTPOMCTBO BOAONMPOBOAA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUM  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

57 JBuxxenne wyactui BemectBa. CBs3b CKOPOCTUM JBMIKEHHS YacCTUI[ C

‘ TeMrepatypoid. bpoyHoBckoe nBrkenue, muddy3us

2.3 CMmauuBaHue U KalWUISIPHBIE SIBJICHUS

2.4 TerioBoe pacuIMpeHne U CoKaTue

2.5 TerioBoe paBHOBECHE

Y BuyTtpennsas sneprus. Pabora u Temonepenadya Kak CcHoocoObl H3MEHEHUS

. BHYTPEHHEHN YHEPrUuu

2.7 Buasl Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYECHHE
HarpeBanue wu oxnaxnenne Ten. KoiuvuecTBoO  TemiaoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8 ) .

QO=cm(t,—1,)
3aKOH COXpPAaHEHHs SHEPruU B TEIUIOBBIX MPOLECCaX. YpPaBHEHUE TEIIOBOTO
Oananca:
2.9
Q1 _Qg +...=0
Hcnapenne u koHzaeHcauus. 3MeHeHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE
210 UClapeHuss W KoHAeHcanuu. KumeHwe IKMAKOCTH. YJIenpHas TeIioTa

napoo6OpazoBanus: L = O/m




2.11

BnaxnocTs Bo3ayxa

2.12

IInaBneHne wu kpucraumsauus. l3MeHeHHWE BHYTPEHHEH JHEPrUM IpU

IJIaBJICHUU U KpUCTAJUIU3allum. Y,I[CJ'II)HaH TCIJIOTA I1JIaBJICHHUA:

, 9

.l'"'\.:_
m

2.13

BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IeJbHAas TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpunnume! paboTs! TermoBsix ABuraTenei. KI1J[ TemmoBoro apurarens

2.15

IIpakmuueckue pabomvi

W3mepenue yneabHON TEMIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmepaTypbl (UKCUPOBAHHOM
MacCpl, B KOTOPYIO OIIyIIEH HArpeTbli LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeTbIM LWIMHIPOM, IIOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEPATYPbl; OTHOCHUTENBHOW BJIAXXHOCTH BO3AYXd; YAEIBHOW TEIUIOTHI
njaasjaeHus Jipaa. McciaenoBaHue W3MEHEHMs TEMIIEpAaTypbl  BOABL  IIPU
pa3iIMyHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA IPU CMENIMBAHUU XOJOAHON M

ropsiuei BOAbI; IpoLecca UCIapeHus

2.16

Qusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHHUE M KalWUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B mpupoie, uznyuenue ConHIA, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIB30BAHUS KPUCTAIIOB,
KUIKOCTHBIM TEPMOMETp, NAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3.1

OnekTpusanud Tei. [[Ba Buja aneKTpUUeCcKUX 3apsiioB

3.2

B3aumoneiictre 3apsskeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHECHHUs DIIEKTPHUECKOTO 3apsiia

3.4

Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. I[IpuHiun

CYTEpPHO3UIUH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuyeckux 3apsaoB. JleicTBHE SJIEKTPUYECKOrO TOJISI Ha

NIeKTpUYecKue 3apsibl. [IpOBOIHUKY U TUANEKTPUKH




[TocTossHHBIN AnekTpuyecKuil TOK. JlelicTBus 3nekTpuueckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t, U=A4/4
DIJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE AIEKTPUIECKOE COTPOTUBIICHHE:
3.7 R =pl/S
18 3akon Oma i yyacTka snekrtpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
e TT_TT T. D_
I :l.r-}-. 'Er' —'r_z'l _'[r"_}-. R—Rl _R-_}
3.9 [TapannensHoe coelMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;;I=I+1,;R=—.
] N ST 2
CwmenranHble COEAMHEHUS TPOBOIHUKOB
3.10 PaGota u MomtHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3
310 OnbiT Opcrena. MarHuTHOE IMOJi€ TPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHH
MarHuTHON UHIYKIIHU
313 MarguTHOe T1OJIEe TOCTOSHHOTO MAarHmTa. BzamMoaelcTBHe MOCTOSHHBIX
MarduToB
3.14 JlelicTBHE MAarHUTHOTO MOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanesd. SIBnenHue s3nekTpoMarHuTHON HAYKUKU. [IpaBuio Jlenna
Ipaxmuueckue pabomwl
N3MepeHne  BIEKTPUYECKOrO  CONPOTHBICHHS  PE3UCTOpPa;  MOIIHOCTH
316 AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOMIETO B MPOBOJAHHUKE
(pe3ucTopsl, JamMIouka), OT HalpsHKEHUs Ha KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH

CONPOTHUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOIIAU €0 MOICPCYHOI0 CCUCHUA U




YIEIBHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuiia Uil 3IEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIBHOM
COCIMHEHUU TMPOBOJAHUKOB; MpaBWia I CUJIbl AJIEKTPUUYECKOTO TOKA MpHU

napajuieIbHOM CO€IMHEHUU TTPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA61eHUs 6 npupolde: SIEKTPUUECKHE SBJIEHHUS B armocdepe,

3.17 AIIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMiiu, Ipeid motocos,
POJIb MArHUTHOTO MOJIS JUTSI dKU3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEpPMETpP, BOJIBTMETP, PEOCTar,
CUTUMK  IJNEKTPUUECKOW  DHEPruH,  DIIEKTPOOCBETUTENBbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AJIEKTPOIIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IPEIOXPAHUTENH, OJIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb IOCTOSSHHOIO TOKa,
reHepaTop NOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHEL [1Ikaa 3JIeKTpOMAarHUTHBIX BOJIH
3.20 JIyueBast mozens cBera. [IpsMonuHEHOE paclIpOCTpaHEHHUE CBETA
3.21 3aKkoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH NPEIOMIIEHHS CBETA
3.23 Jucnepcus ceeta
394 JInnza. Xox mydeir B nmH3e. DOKycHOE paccTosiHUE JMH3BL. OnTHueckas cuiia
' muH3el: D = 1/F
3.25 I'na3 xak ontudeckas cucrema. OnTuyeckue npruOopsl
IIpakmuyeckue pabomul
#HiHPar#tH#lI3Mepenre  ONTUYECKOM CHIIBI coOuparomeil JTUH3bL, (HOKYCHOTO
paccTostHMs coOMparolel JTUH3bI (IT0 CBOMCTBY paBEeHCTBA Pa3MEpOB IIpeaMeTa U
U300pakeHMs], KOT/1a MpEeAMET PAacIoio’KeH B JBOMHOM (hOKyce), MOKa3aTels
3.26 MIPETOMJIEHHUS CTEKJIA.
#iHPar#t#lccnenoBanrue CBOMCTBA M300paKEHUsI, MOJYYECHHOTO C IOMOIIBIO
coOuparouie JIMH3bI;, W3MEHEHHs] (POKYCHOTO DPACCTOSHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU yrja IPEJOMJIEHUS CBETOBOIO Jiydya OT yIJla MaJeHus Ha
IPaHUIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmMeHus ConHua u JlyHbl, nBera Teu,
' ONITHYECKHE SBJIEHUS B aTMochepe (IBeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TeEpUCKOM, (oToanmapar, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA




PagnoaktuBHOCTh. AJba-, Oera-, raMmma-u3nydeHus. Peakiun anbga-u Oera-

4.1
pacnazna

4.2 Omneitel Pe3epdopaa o paccesauto anbga-dactuil. [nanerapHas Moaenb aToma

4.3 CocTtaB aToMHOTr0 sifipa. M30Tormbl

4.4 [lepuon nonypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MaCCOBOTO YUCE
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIM pPAaTUOAKTUBHBIN (OH,

4.6 KOCMHUYCCKHUEC JIy4YH, PpPaJuOaKTUBHOC HU3JIIYYCHUC MPHUPOAHBIX MHUHCPAJOB,
I[eﬁCTBHe pPaarnOaKTUBHBIX H3Hy‘1€HHfI Ha OpraHu3M 4YCJIOBCKaA

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN JO3UMETp, Kamepa

Bunscona, sinepHas sHepreTHKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



