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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMII K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY MIPeno/iaBaHus yueOHoro npeamera «duzukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHHU3aIUI0 H3y4eHUs
¢u3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HWKE yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS IPEIMETHOrO COJAEp>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENTbIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBbKY (PHU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpas3lbl NPUMEHEHUsS HaydyHOro MeETOo/a
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEpeca K HayKe Y 00yJaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJcHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUSA BBIBOIOB).

Ilenn wu3yuyeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydeHust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOydYaroUUXCi K HaydYHOMY
W3YYCHHUIO MPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE T03HAHUA U (HOPMHUPOBAHUE
HCCIIEI0BATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara HU3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (HU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTaBICHUM O  BO3MOXHBIX  cepax  Oynmymieit
npoeCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0Oy4YeHHUIO B 3TOM HAMpPaBJICHUMU.

JlocTrkeHre 3TUX TIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DSJICKTPUUYECKUX, MATHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (HU3UYECKUE SBIICHUS C
UCIOJIb30BaHUEM MOJTYYEHHbBIX 3HAHU;

OCBOGHHE METOJOB pEIICHHs TMPOCTEUINUX pPAaCYETHBIX 3aJad C
UCTIONb30BaHNEM (DU3MUECKUX MOJENCH, TBOPYECKMX M TMPAKTHUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SIBJICHUS U BBIMOJIHITH OMbITHI,
nabopatopHble pabOTBl M AKCIEPUMEHTAJbHBIE HUCCIEIOBAHHUS C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(POpManuend GU3HMUECKOTO COACpPIKAHUSA,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKU, aHATIU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIH;

3HAKOMCTBO cO chepamu MpodheCCUOHAIBHON JAeSATEILHOCTH, CBI3aHHBIMU
c (u3ukoil, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.



OO61iee yKciIO YacoB, PEKOMEHJOBAHHBIX JIJISl U3yueHUs QU3HKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 4yaca B HejeNn0), B 8 kiacce — 68
gyacoB (2 uaca B Heneno), B 9 wiacce — 102 yaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIE€NAeT BHIOOp MPH MPOBEACHUU
7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOEHHOCTEH
OOyJaroIMXcsl, CIHUCKA AKCICPUMEHTAIBHBIX 3a/JaHHM, MpEIIaraéMbplXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (HU3UKe.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. M3Mepenune Qusnueckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpemHocTs n3mMepeHnii Mex1ryHapogHasi CucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyuYHBI METOJI TMO3HaHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NUecKUX SBJICHHUN C TOMOILBIO MOJIENE

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHbBIC, CBETOBbIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO Tprbdopa.

2. HM3mepeHue pacCTOSHUM.

3. H3zmepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U

JlaTYuKa TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHayaibHbIE CBEACHUS O CTPOCHUM BeLeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHUSI YAaCTHI[ C
temrnepaTtypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKnX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKCHHUS.

2. HabGmonenue nuddyszuu.



3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOACHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe ¥ B3aMMOJAeiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKECHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.

SBneHne uHEpUUM. 3aKOH HMHEPLUUHU. B3amMmopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUs] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJI B €IUHULIE
o0beMa BEILECTBA.

Cuila Kak XapakTepucTUKa B3auMojeicTBUs Teil. Cuila ynpyrocTd W 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro JIBUKEHUS TeNa.
N3mepenre cCKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
HabGnronenue siBeHUs! HHEPLIUH.

CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TElL.
. CimoxeHune CHJl, HallpaBJICHHBIX IO OJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHMSI (LIapHKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka TIo
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
MPY>KUHBI OT IPUIOKEHHON CHJTBI.

1
2
3
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6

5. OnbITBIL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.
J{aBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHHUS JaBlieHus. /laBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. llepemada maBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu U atrmocdepHoe aaBieHHE. [IpudyuHBI CyIIeCTBOBaHHS
Bo3aymHONH o0onouku 3emud. OmnbiT Toppuuenu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBHE KUIKOCTU Y ra3a Ha MNOTPYKEHHOE B HUX TEJO. BeITalKkMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBIeHUS KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauyeckun mpecc.

[IposiBeHne necTBUS aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa ¥ MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJTKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
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8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TeJa U )KUIKOCTHU.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BHITAJIKUBAIOIICH CWJIbL, JEHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBL, JEHCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MACChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT TJIOTHOCTH JKUJIKOCTH.

5. KoHnctpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOJAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

PaGora n MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpuMeHeHHe TmpaBWJIa paBHOBECHUs] pblyara K OJIOKY.



«3onotoe mpaBuiao» MexaHuku. KoadduimeHT mnonesHoro aedcTBUs (lanee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroi. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

TensioBblie ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllupPEHNE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bup TEIUIONEepEeAaUM:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, U3TyUYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcaiusa. HMcmapenue. Kumenue. YjaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(hEpHOro
JIaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix jaBurarenei KIII[ temoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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HaGmonenne nuddysuu.

HabmtoieHue siBleHUN CMaYMBaHMSI U KaMJUIPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIXKICHUH.

[TpaBuiia u3MepeHus TEMITePaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHUJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PU TIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IIPULA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JABJEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW MU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TETUIOTHI TJIaBJIEHUS JIbJIA.

DJIeKTPUYECKHEe U MATHUTHBIE SIBJICHHS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpudeckoe noJsie. Hanpsx€HHOCTH 3yeKkTpudeckoro nosst. IlpuHnmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX M0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota u MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[[xoymns—JleHna.
DneKTpudecKre enu U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoJie  JJIEKTpUYeckoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SBiaeHne 31eKTpoMarHuTHOW MHAYKIMU. [IpaBuio JleHua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JBa pona 3JIEKTpUYECKHUX 3apsiI0B U B3aUMOJCHCTBHUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEVCTBUE IEKTPOCKOIIA.
DIIEKTpPOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKH M TUDJICKTPUKHU.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n MarasuH COIpOTUBIICHUM.
. B3aumoieiicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JDJIEKTPHKHU.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSSHHOTO TOKA.
M3mepenre U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO YEpe3 pE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia I CWIbI TOKa IPU NapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB P HX
O00OBbEIMHCHUU U Pa3/ICTICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbI TOKAa W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u nu3ydeHue padoThl 3JE€KTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KJIACC

MexaHn4veckue siBJICHUA.

Mexannueckoe nBwkeHME. MareprnanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE NpsiMOJIMHEWHOE JBHkeHHe. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. llepwon u yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN Cynepno3uInn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynbe tena. I3mMeHenne umimyibea. MITynbe cuiibl. 3aKOH COXPAHEHHMS
MMIyJibCa. P€akTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIManbpHas SHeprus CxKaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUU.

Hemoncmpauuu.

1. HaGnroneHme MexaHMueCcKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHUE TyT€ W TPACKTOPUK ABMIKEHHUS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGnronenne MexaHMueCKUX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKECHHHU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabroieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKECHUH Tela MO IEVCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEWUIEro paBHOMEPHOTO
JBYDKCHUS IIApUKA WIN TEJIEKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHHS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue ko3P humeHTa TPEHUS CKOJIbKCHHS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.
11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTHuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHyknaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOMCTBa MeXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpaszByk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue koneGaHWil Ted TOJA JNEUCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenuie npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUojia KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOTHl U IEPHOJia KojeOaHuii MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJeKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connna u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHYyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUs B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xox unyueir B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Ja3 kak onTudeckas cucrema. biaum3opykocTs U
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel Hbiorona. CroxkeHue
CHEKTpaJIbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHut ¢ MTOMOIIBIO JIMH3.

[Tpunatun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAKEHHsSI CBETOBOTO Jiyda OT YIUIa
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiyda OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyueHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO paCCTOSHUS U ONTUYECKOM CHIJIbI coOMparoien
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u miianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryomenre ceera atroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoxaens artomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsi3M aTOMHBIX sjaep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a u
nenenus saep. Mcrounnku s3ueprun CosHIa U 3BE3 1.

SAnepnass sHeprervka. J[eWcTBUS paguOAKTUBHBIX HW3JIYYEHUU HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CrutONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IYYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIluu
U 0000mIeHUsT MPEIMETHOTrO  COACpKaHWUSA W ONbITa  JEATEJIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEaTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUS, TPUMEHSS T[OJyYEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE T MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanMOOJIEE BAXHBIX JOCTHIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IMPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHbIX UCTOYHUKOB
SHEPrUHM HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM [aHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMAarHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3nuecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSATHE ACTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUILIEN COCTaBIISAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
Os1aromoJryuust:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TNPaBUI OE30MaCHOrO IIOBEJCHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, TMPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOr'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA

- aKTHUBHOE y4YacTHE B pPEIICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3aldM, TopojJia, Kpas) TEXHOJIOTUYECKOW U



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO podeccuii, CBSI3aHHBIX ¢ (PUBUKOIA;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM W MyTell HX

pelieHus;

e 8) amanTanuum K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux;

e - TIOBBIICHHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€pEe3 MNPAKTUYECKYIO
JICSITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UUICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JIEMCTBUI C Yy4€TOM BIMSHUS Ha OKPYXKAIOIIYIO0 Cpemy,
BO3MOYKHBIX I'JTIOOAILHBIX ITOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOEHHS TporpamMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yuaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE I03HABATEIbHbIE YHUBEPCAIbHbIC YUEOHbIE AEHCTBUS,
KOMMYHHMKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbBIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:
e BBIBISTH W XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAIMN, OCHOBAHUS IJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MTPUUMHHO-CJICJCTBEHHBIC CBA3M TMPH U3YUYCHUU (PUIUUYECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOJB30BAHUEM JETYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCII0JIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCICAOBaHHE (PU3UYECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX PAa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4€TOM MPENJIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(HOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIUU W WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

B XO7e OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHHE 3aJadyd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXICHHUS C CYXJICHHAMH JPYTMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISTh PE3YIbTAThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUIO W KOOPAMHHMPYS CBOM JEUCTBUSA C JAPYTMMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIUsIX, TPEOYIOIINUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHWS B TPYIIE, MPUHATAC pPEIICHUN
Tpynmom);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJIararh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
IpHU3HaBaTh CBOE MPABO HA OIIMOKY IPU pEIIEHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BAaTh  MOHATHS:  (uU3MUecKkrne ¥ XUMHUYECKHE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJACHCTBYIOILAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BEUIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TeEJ, paBHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (DU3MUECKHX  SBICHUH B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHUE SIBICHUS B TMPUPOIE:
IpPUMEPHl ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHS B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha >KMBOM OpraHW3M, IUIaBaHUE PbIO, pbluard B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIIPYTOCTH, CUJia TSDKECTH, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJE3HOTO [EWUCTBUS MEXaHHU3MOB,
KUHETHYECKass U TMOTEHIMalIbHAs 3HEPTus), MPHU OMHUCAHWUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIO paBHOBeCHs pbluara (0J10Ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B 1—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
dbopMyIIBI, CBS3BIBarONINE (PU3NYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH Pacd€Thl, HAXOAUTH CIIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE Ui pEelIeHUs 3a/lay, OLIEHUBATh PEATUCTHYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAXOAWTh OIIMOKHM B XOAE OINbITa, JeJIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nuecKux CBOMCTB TeJ: dbopmMmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIIMPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JIBWXKYLLIEroCs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUW paBHOBECHS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEOBaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIIO)KEHHOMY I1aHy, (PUKCHUPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE



IPEUIOKEHHBIX TaONUIl U TIpadUKOB, JENaTh BBIBOJBI 10 pPE3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HNOTPYKEHHOE B JKUJIKOCTh Te€J0, KOI()PUIMEHT MONEe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUH Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHu: ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh NMpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMaIUU (HHU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOIuYHO JenaTh KpaTKhe COOOIICHHSI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUU pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CI€AUTh 3a BBINOJHEHUEM IIJJaHAa JCHUCTBUM, aJCKBaTHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIbI, BBICTpAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY KAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeNa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsl, FICKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTaUIM3alus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAJI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsT UHAYKIIHS)
M0 OINHCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIAPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OIMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
¢dbu3nyecKkre BEIUUYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUS], KOJTUIECTBO
TEIUIOThI, yJeJbHAs TEeIJIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIoTa
IJIaBJICHUsI, yJeJbHAas TeIUIoTa MapooOpa3oBaHus, ylelbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MAalllMHbl, OTHOCUTEJbHASl BIIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUHN 3apsi,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJHHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3MYECKU CMBICI KCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIO)KEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOpUHU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa a1 ydacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYeCcKux
11aroB C ONopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JAHHBIX I pElIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble i €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMHCAHUE HCCIECIOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3MUecKuX CBOMCTB Tel (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
ioWaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJCUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOIEPEYHOrO
CEYEHMS U Y/IEJIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINOJHATh WM3MEPEHUs, CJenysl MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JieaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYMHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUMK JJIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), SIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy  (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
cCollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATEIBCKON JIEATEbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATh BHICTYIUICHHE MPE3CHTAIINEIH;

IpU  BBHIMIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HUUECKUX
MPOIIECCOB pacHpeiesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MTOCTABJICHHBIMU 3a/1a9aMHM, CJCANTH 3a BHITIOJHEHUEM IJIaHA JICHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATETLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCThH pa3penaTh KOHMIUKTHI.

K koHiy o0yueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mnjacThyeckasi), TpEHHUE, LEHTPOCTPEMHTENIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NallbHO30PKOCTb,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBWKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JABUKEHHUE MO OKPYKHOCTU, B3aUMOJICUCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3I0KEHHE OEI0ro CBEeTa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUN B
OKpyXXaromeM Mupe (B TOM uuciae (QU3NYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BHUIAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAJAMOAKTUBHBIX W3IYyYEHUN Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpEeIHSAsI W MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUMAlbHAas SHEPrusi Teja,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, IOJHAsg MEXaHH4YecKas >SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTb CBETA, MTOKA3aTeNIb MPEJOMIICHHS CPENbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULBl (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy wu3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYEeHUA (Pu3mdecKon
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, HCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIMHEMHOE PacCIpOCTPAHCHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JWH3Ee, HAOMIOJEHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONKUCHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE U3MepseMOol BeIHYUHbI ((POKYCHOE pacCTOSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUU 0€3 HayalbHON CKOPOCTH, Teproja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
du3HYeCKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOITHOTO TAaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BL, PAJAWOAKTHUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpATh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, JATYMKW TIOJOKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXoauMmble (usmyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy perIeHUN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TTOCKOM 3€pKajie M COOMpPAIOIIEH JIMH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHUHA B TIOBCEIHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpPKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh



IYTH ONpPEENIEHUs] JOCTOBEPHOCTH MOJIyY€HHON MH(OpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHO-HAYy4YHBINA METO ITO3HAHMS 2 1
i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenue 1
P petiectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanu 3
FCCKOC AIBIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgea 2. diiekTpuyeckne 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cedsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
)
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakTnuyeckue fI[:;‘?eHHﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI

®u3uka — Hayka O pUpoE.

1 SBnenus npupoabl. Puzndeckue 1 https://m.edsoo.ru/3¢9c9366
SIBJICHUS
MexaHnndeckue, TEIUIOBEIC,

2 DJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIE, 3BYKOBBIE SIBJICHUS
dusnuecKue BEIUYUHbI U UX

3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
VYpok-uccnenosanue "M3mepenue

4 TEMHCPATyPEHL HIpH HTOMOTIH 1 1 https://m.edsoo.ru/2312¢9d7
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEeMIEpaTypbl"
Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT IPUPOJY.

5 EcrecTBeHHOHAy4HBIN METO 1 https://m.edsoo.ru/3842f3a4
no3Hanus. Omnucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIei
VYpok-uccnenosanue "lIposepka

6 PHHOTESBE: ATLHOCTL TOMETa 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymeHHOTO0 TOPU30HTANIBHO,
TeM 0O0JblIIE, UeM OOJIBIIIE BEICOTA




mycka"
Crpoenue BemiecTBa. ONBITHI,

JAOKa3bIBAOIIUE JUCKPETHOC
CTPOCHUEC BCIICCTBA

https://m.edsoo.ru/12a57dbb

10

JIBM>KEHUE YacTHUIl BELIECTBA

VYpoxk-uccienoBanue «OmnbIThI IO
HaOJIFOJEHUIO TEIJIOBOrO
PaCIIMPEHHUS Ta30BY

ArperaTHLIe COCTOs1HHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edsoo.ru/93dd87d7

11

B3anMocBsa3p Mexy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSHUM
BOJIBI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBH>KEHUE

https://m.edsoo.ru/43ceab19

13
14

Ckopoctb. EnuHuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHUA

https://m.edsoo.ru/fdd6¢394
https://m.edsoo.ru/f1164e28

15

16

17

Wueprus. 3akoH HHEPITUH.
B3aunmogeiicTBre Ten Kak mpuyuHa
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell

[TnotHOCTH BemecTBa. Pacuet macchl
1 o0beMa Tena 1Mo ero MIOTHOCTH
JlabopaTopHas pabota
«OrnpeeneHue MIOTHOCTH TBEPAOTO
TeIay

https://m.edsoo.ru/7b9b482e

https://m.edsoo.ru/4cd7ale8

https://m.edsoo.ru/766f1f89




Pemrenue 3agad mo reMme "IL1OTHOCTE

18 Y https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuiia KaK XapaKTepuCTUKa

19 B3auMoaercTBug Ten. Cua https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS

20 https://m.edsoo.ru/afbd9bdd
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

21 SIBnenue tarorennsa. Cuiaa TIKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEX]ly CHIION TSKECTH U

22 Mmaccol Tena. Bec tena. Pemenue https://m.edsoo.ru/511ca9df
3aga4 o reMe "Cuna tsoxecta"”
Cuiia TsDKecTH Ha X IIaHEeTax.

23 APIT hitps://m.edsoo.ru/384f287b
duznyeckue XapakTepUCTUKU TITaHET

24 Nsmepenune cun. JJuaamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTth https://m.eds00.ru/594bb9cd
CrnoskeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJAHOU MPSIMOM. https://m.edsoo.ru/62elae35
PaBHOzelcTBYyIOIAs CHUIT
Pemrenue 3agad mo reMme

27 " . " https://m.edsoo.ru/78755da8

PaBHOelcTBYIOIIASA CHIT

Tpenue cKONbXEHUS U TPEHHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
Tpenue B mpupojie U TEXHUKE
Jlaboparopnast padota «13yuenue
3aBUCHMOCTH CHUTBI TPEHHS

29 https://m.edsoo.ru/99eas5ef7

CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAOIINXCS




30

MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOJICHCTBYIONIECH CHUIIBI

https://m.edsoo.ru/38b267b8

31

Pemenue 3anau o remam: «Bec
tenay, «['padpudeckoe n3odbpaxenue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/f2fbfbaa

32

KonTponbHas padota no remam:
«MexaHndeckoe TBUKECHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHIY,
«Cubi»

https://m.edsoo.ru/33fe531c

33

34

35

Hasnenne. CriocoObl yMEHBIICHUS U
YBCIIMUCHUA JAaBJICHUSA

JaBieHwne raza. 3aBHCUMOCTD
JaBJIEHH Ta3a OT 00bEMa,
TeMIIepaTypbl

[Tepenaua naBiieHust TBEPABIMU
TeJaMU, JKUIKOCTSIMHU M Ta3aMH.
3axoH ITackas

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

36

37

38

JlaBieHue B )KMIKOCTH U Tase,
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH

Pemenue 3amau mo treme «/laBnenue B
JKHIKOCTH U rase. 3axkoH Ilackais»

Coobmarommumecs: cocy/sl

https://m.edsoo.ru/8e8367b5

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8

39

40

I'mppasnnueckwmii npece

Manomerpsl. [lopuiaeBon
YKUJKOCTHBIN HACOC

https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b




41

Atmocdepa 3emn. [TpudauHb
CYyILLIECTBOBAHUS BO3yLIHON
0001109kH 3eMit. 3aBUCHMOCTh
aTMOoCc(epHOTro JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOpsI

https://m.edsoo0.ru/9249b692

42

43

Bec Bo3ayxa. ATmocdepHoe
JlaBJIEHUE

N3mepenue atMochepHOro AaBJICHUS.

OmnsitT Toppuuennu

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

44

3aBHCUMOCTH aTMOC(EPHOTO
AAaBJICHUA OT BBICOTHI HAJl YPOBHEM
MopsI

https://m.edsoo.ru/6¢c48c524

45

46

Bapomerp-anepoua. AtmocdepHoe
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX

Pemenue 3ana4 no teme
"ATmocdepHoe naBieHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

https://m.edsoo.ru/ac71c7fa

48

JlabopartopHnast pabota
«OmnpeneneHne BEITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHUJIKOCTh)

https://m.edsoo.ru/3749d5cc

49

50

Jlaboparopnast paboTta 1mo Teme
«HccrenoBanue 3aBHCUMOCTH Beca

Teja B BOJIE OT 00bEMa MOTPYy>KEHHOM

B XXUJKOCTH 4aCTH TCJIa»

IInaBanue Texn

https://m.edsoo.ru/3c11398¢

https://m.edsoo.ru/celf25ac




51

52

53

JlaGopaTopHas paboTta
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH H
omnpejiereHue e€ rpy30mno bEMHOCTH"

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanunueckasi paborta

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

55

56

MorHocTh. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
MOoIbEME 110 JIecTHHUIE"

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cun Ha peiuare

https://m.edso00.ru/4395592¢

https://m.edsoo.ru/8e9f821a

https://m.edsoo.ru/1283aa34

57

Kontponbnas paboTa mo teme
«/laBneHune TBEpABIX TEN, KUIKOCTEU
u ra3oBy» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme «J/laBnenue TBEPIABIX TeN,
JKUIKOCTEH U Ta30B» /
Bcepoccuiickas nmpoBepouHas padoTa

https://m.edsoo.ru/76988618

59

60

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota

«MccrnenoBanue ycioBUid paBHOBECHS

phIyara»

Pemenue 3amau mo temMe «Y CI0BUS

0.5

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72




61

PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTBust
MexaHusma. JlaboparopHas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemrenune 3agau mo teme "Padora,
MottHoctb, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

64

65

66

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMAIBHON SHEPTUU IPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHOM
miockoctu"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelIit ypok. Pabora ¢ Tekctamu
o teMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U WX OIBITHBIE IOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEPAOTO, KUIKOTO U

3 a P a 5 1 https://m.edsoo0.ru/7236¢919
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHU BELIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYJIIPHO-
KUHETHYECKON TeOpUu

5 Kpucrannmueckue u amopdusie Tena 1 https://m.edsoo.ru/5d25b3dd
CmauvBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSKEHUE

7 TenmoBoe pacuIMpeHne U CxKaThe 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEeMIIEpaTypbl

8 CO CKOPOCTBIO TEIIOBOTO ABMKEHUS 1 https://m.edsoo.ru/767b611b
YaCTHI]
Buytpennss sueprusi. CriocoObl

9 yTp p . 1 https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEHN YHepruun

10 Bunael Terionepenaun 1 https://m.edsoo.ru/e5c7ce2c

11 Ypok-koupepenmus "TIpakTraeckoe 1 1 https://m.edsoo.ru/47298c48




12

HCII0JIb30BAHUE TEIJIOBBIX CBOWCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KomnnuectBo TeruioTel. Y aenbpHas
TEILUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIJIOBOTO OanaHca.

TernooOMeH U TEIIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

15

16

17

Jlaboparopnas pabora
"HccnenoBaHue IBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuyecTBa TCIIIIOTHI,

HGO6XO)]I/IMOFO AJId Harpe€BaHus TEJ1a
" BBIACTIAEMOTI'O UM ITPH OXJIAKACHUN

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTna”

DHeprus ToIMBa. Y aenbpHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAITIMYECKUX Tell. Y IeJbHast
TEeII0Ta TUIaBJIEHUS

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON TeTUIOTHI
IIaBJieHus npaa"

[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/5¢93abab

https://m.edso00.ru/9cb89b68

https://m.edsoo.ru/943361ac

21

Kunenne. YneapHas Temiora

https://m.edsoo.ru/edc6ce3f




22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIAXKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

24

25

26

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
JHEPIrUH B TEIUIOBBIX MPOLECCAX

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

https://m.edsoo.ru/dfea43fc

28

KonTponbhas pabota no teme
"TerioBEle aBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

https://m.edsoo.ru/64eb961f

29

30

DnekTpusanus tei. /[Ba pona
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ]1 UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc




31

32

33

B3anmoneiicTBre 3apsyKeHHBIX TEII.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 3J€KTPUUYECKOTo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsjios.

DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

https://m.edsoo.ru/9753c¢836

https://m.edsoo.ru/46777f42

https://m.edsoo.ru/d5afc8eb

34

35

36

[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apsaa

Pewrenue 3ana4 Ha npuMeHeHUe
CBOMCTB JIEKTPUYECKUX 3apsA0B

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cyulecTBoBaHus. McTouHukmn
AIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

37

38

39

JIercTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
3IEKTPUUYECKOTO MOJISL HA
MIPOBOJTHUKY U TUDJIEKTPUKH"

3JICKTpH‘ICCKHﬁ TOK B MCTaJlJIax,
KUIKOCTAX U ra3ax

https://m.edsoo.ru/acle7251

https://m.edsoo.ru/1b724c3e

https://m.edsoo.ru/23935322

40

DneKkTpruyecKas merb U €€ COCTaBHbBIE
4acTu

https://m.edsoo.ru/e19acc53

41

42

Cuna Toka. JlaboparopHnas pabota
"N3mepeHue u peryampoBaHue CUIIbI
TOKa"

QHGKTpI/I‘-IGCKOC HaITps>KCHUC.

0.5

0.5

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8




43

BoasT™metp. JIaboparopnas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBHCHI/Ie IMPpOBOAHHKA.
y,IleJ'IBHOC COIIPOTHUBJICHUEC BEIICCTBA

https://m.edsoo.ru/98c1f226

44

Jlaboparopnas paboTa "3aBHCHMOCTh
AJIEKTPHUUECKOTO COMTPOTHUBIICHUS

MPOBOHUKA OT €r0 JUIHHBI, IUIONIAIH
MOIEPEYHOr0 CEYCHHUs U MaTepuaa'

https://m.edsoo.ru/8852b3cf

45

3aBHCUMOCTh CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4JacTKa Ienu

https://m.edsoo.ru/224862ac

46

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
TOKA, UIYIIEro Yepe3 pe3nucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

https://m.edsoo.ru/8fbc7cSa

47

48

49

50

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHU IMTPOBOAHUKOB

JlaGopatopnas pabora "IIpoBepka
MIpaBUJIa CI0XKEHUS HANPSDKEHUH NpH
MOCJIeI0BATEIbHOM COeTMHEHUN
JBYX p€3UCTOpOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIA CHIIBI TOKA MPH
napajieIbHOM COeTUHEHUN
pe3uctopos”

Pemenue 3aga4 Ha npuMEHEHNE

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972




51

3akoHa Oma 1A PA3JIMIHOI 0
COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO
Toka. 3akoH J[xoynsa-Jlenma

https://m.edsoo.ru/821f4c5b

52

Jlaboparopnas pabota
"Onpenenerre padboOThl U MOITHOCTH
3IEKTPUYECKOTO ToKa"

https://m.edsoo.ru/dd1d4d66

53

54

55

DJNEeKTpUYECcKre ey 1 MOTPeOnuTenn
ANEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIE MAaTHUTEI, UX
B3aUMO/ICHCTBHUE
VYpok-uccnenonanue "M3yuenue
MoJIeH MOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

56

57

58

MaruuTtHoe nojie. MarauTHoe noJie
3eMiId U €ro 3HAUYEHHE JUISA JKU3HU Ha
3emite

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHUE 3apsIbl.
3apspKeHHBIC Tela U UX
B3aumMoiercTBUs. [locTOSTHHBIN
AIEKTPUIECKNN TOK"

KonTponbHas pabota mo Teme
"DneKkTpudecKue 3apsbl.
3apspKeHHBIC Tela H UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANeKTpuyecKuit Tok" /
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f




59

60

61

62

63

64

65

PesepBHbIil ypok. PaGora ¢ TekcTramu
o Teme "[locTosiHHBII
AJIEKTpHYECKUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYyIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOABUTATENS "

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

Onexrporeneparop. CriocoOsl
TOJTYYEHHS JIEKTPUIECKOW IHEPTHH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUn

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbLIE SIBJIeHUS"

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7

https://m.edsoo.ru/2981e1db

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336




KonTponbhas pabota no teme

66 "DJIeKTpUUECKUE U MarHUTHbBIC 1 https://m.edsoo.ru/fc544d96
SIBJICHUS"
Pe3ze i . Pab e

67 SCPBHBII YPOIt. TAbOoTa © TEKCTant 1 https://m_edsoo.ru/7d3485e1
o Teme "TeruioBbie SIBICHUS
Pese it ypok. Pabora c Tekcra

68 pBHI:IH P et "T i 1 https://m.edsoo.ru/46a7afas
1o TeMe "MarHuTHbIC SBJICHUS

OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl

MexaHn4eckoe JIBUKEHUE.

1 g 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUuKa
Cucrema orcuera. OTHOCUTENIBHOCTh

2 1 https://m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE ITpsIMONIMHEITHOE

3 P P 1 https://m.edsoo.ru/bc342e86
JBUKEHUE
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTb
[IpsimonHENHOE PAaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBOKEHUE. Y CKOpEHUE
CKopocCTh MPSMOIMHENHOTO

6 PABHOYCKOPEHHOTO JIBUKEHUS. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpenenenue

CKOpEHUs Teja npu

7 YEROP P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM miockocTh"
CBobomnoe manenue tea. OmbIThI

8 A0S T i https://m.edsoo.ru/163cf472
lanunes
PaBHOMEpHOE NBMKEHUE 10

9 P . 1 https://m.edsoo.ru/7a978b7a

oKkpyxHocTH. Ilepnon u yacrora




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 7| H .B

11 CPBBIM SAKOH HILIOTOHA. BEKTOP hitps://m.eds0o.ru/8776289d
CUJIBI
Bropoii 3akon HerotoHa.

12 . https://m.edsoo.ru/6b639d94
PaBHOz€lCTBYIOIIAS CHITa
Tpernii 3axkon HrroToHa.

13 PETHH 3AKOH HIbIOTOH https://m.edso0o.ru/6155617¢
Cynepno3uuust cui
P

14 CILICHHE 33121 Ha HpUMCHEHHe https://m.edsoo.ru/52e8393d
3akoHoB HeroToHa

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemenne 3amau no teme «Cuia

16 HHICHHE 3477 1O TEM i https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTH
JIa6 §] O

17 abOpATOpHAi paboTa «HPEACICHe https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBI

18 Cuna tpenus https://m.edsoo.ru/67bcdefb
P C

19 CHICHHE S/ 0 TeMe «CHiTa https://m.eds00.ru/97¢5¢938
TPEHUS»
JIa6 §] "O

20 abopatopHas pabota HpeI[eJIeHI/I”e https://m.edsoo.ru/78{f698¢
KOd(UITMEHTA TPEHUS CKOIBKCHHS
Pemenne 3amay mo reMe "3aKOHEBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885c63el
TpeHUs"
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/c4cba3c3
IMaJIeHus

23 Ypok-koHpepenmus "JIBuxkeHne TeI https://m.edsoo.ru/6a48e5c3




24

BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ["aaktuku"

Pentenue 3amau mo teme "Cuiia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9{83

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHON OCBIO BpAILlCHHUS.
MowmeHnT cuisl. LleHTp TsKECTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OCBIO BpAIllCHHUS.
MowmeHT cubl. LeHTp TsKECTH

https://m.edsoo.ru/6872abf4

28

29

30

Pemenne 3amau mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "MexaHnuecKoe JBHKEHHUE.
Bsanmoneiicreue Ten"
KonTponbhas pabota no teme

"MexaHn4yecKoe ABKEHHE.
BsaumonetictBue Ten"

https://m.edsoo.ru/77b2c6c5

https://m.edsoo.ru/2bafb487

https://m.edsoo.ru/fc25194b

31

Nmmynsce tena. Miynbe cuitbl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYyNpyroe B3auMoJICCTBIE

https://m.edsoo.ru/251e6f13




Penrenue 3amad mo teMe "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
Vpok-xoH(pepeHus "PeaktusHoe

33 P deperu ) https://m.edsoo.ru/8b5e27f1
JBIDKCHUE B MPUPOJIC U TEXHHUKE

34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637
Pabora critel TSIKECTH, CUIIBI

35 ’ https://m.edsoo.ru/d7a7¢555
YIPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHas pabota «OrnpeneneHue

a00TBI CHJIBI TPEHUS IIPU

36 p p p https://m.edso00.ru/667c837¢e
PaBHOMEPHOM JIBH)KCHHH TeJIa 110
TOPU30HTAILHON TTOBEPXHOCTH
CBsI3b DHEPIrUuU U padOTHIL.

37 prifup hitps://m.edsoo.ru/84817179
ITorennmansHas 3HEprust
Kunetnueckas sueprus. Teopema o

38 N P P https://m.edsoo.ru/24d61ab5
KHHETHYECKON SHEPTUU
3aKoH COXpaHEHH SHEPTUU B

39 p p https://m.edsoo.ru/24661129
MeXaHUKe
JlaOopatopuas padbora «13yuenue

40 patop p yi https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUsI YHEPTUM
KomnebarenpHoe ABUXEHUE U €T0

41 a https://m.edsoo.ru/7b9859af
XapaKTEePUCTUKH
3 0 .

42 FTYXAIONUIE KONCDAHMA https://m.edsoo.ru/ad17f942
Brinyxennsie koneOanus. Pezonanc
Maremarnueckuii 1 IPYKUHHBIA

43 Py https://m.edsoo.ru/4a6aa385
MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuoja KojaebaHui oT KecTKOCTH https://m.edsoo.ru/b1c7271b

MPYKUHBI U MAacChl TPy3a»
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46

[IpeBpaieHre sHEPTUN TIPU
MEXaHHUYECKUX KOJICOAHUSIX
JlaGopaTtopHas pabora «OnpeneneHue

YaCTOThI U II€pHUOaa KoJIeOaHMI
MMPY>KUHHOI'O MasATHHUKA»

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue Bonabl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢7

49

50

51

Ypoxk-koudepenuus "MexaHNUECKUE
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

https://m.edsoo.ru/ebd8d7b6

https://m.edsoo.ru/8a594969

https://m.edsoo.ru/2b95{238

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojiebaHusi 1 BOJIHBI"

https://m.edso0o0.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159¢

55

KonTponbhas pabota no teme

https://m.edsoo.ru/e9924b5e
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"3aKkoHbI coxpaHeHUs. MexaHnueckue
KoJie0aHus U BOJHBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd19b
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59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOHMIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHue
YacTOTHI U JJIUHBI JIIEKTPOMAarHUTHOMN
BOJIHBI

https://m.edsoo.ru/48f68a2d

https://m.edsoo.ru/3cfae84a

https://m.edsoo.ru/ebe362a6

61

DneKTpOMarHuTHast MPUPO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE CBOIICTBA
CBETa

https://m.edsoo.ru/ecb99257

62

63

64

Hcrounvku ceera. [IpsamonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3anau Ha IpUMEHEHNE
3aKOHA OTPaXCHUs CBETA

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9{872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBeTa. VMcrons30Banne MOITHOTO

https://m.edsoo.ru/4e43afa2
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67

68

BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOJIAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOTO JIy4a OT yrIjia
MaJICHUsl Ha rpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koHpepennus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAs
CBsI3b"

JInnasel. OnTHYecKas CHIIa JIMH3BI

https://m.edsoo.ru/835faed9

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cf4

69

70

[TocTpoenre N300paXKeHUH B IMH3AX
JlaboparopHas pabota "Onpenenenue

(OKYCHOTO pacCTOSHUS U ONTUYECKOM
CHJIBI coOMparomiei TMH3bI"

https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

71

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

73

I'ma3 kak onTuyeckas cCUCTEMA.
3penue

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Paznoxxenue Genoro cBeTa B CIEKTP.
Omnbrtel HeroTona. Cnoxxenue
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopaTtopHas pabota "OMBITHI 11O
pa3oKeHUIo OEsIoro CBeTa B CIEKTP U

https://m.edsoo.ru/b4867994




BOCIIPHSATHIO I[BETA MPEIMETOB IIPH UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
¢bmbTpe"

VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e¢94
uHTephepeHIus u qudpaxuus”
Omneitel Pe3epdopaa u mianerapuast

77 pgopa p https://m.edsoo.ru/c36effb5
MOJIEJIb aTOMa
IToctynarel bopa. Monens atoma

78 Y p A https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u IOTJIONICHUE CBETa

79 atomoM. KBaHnTel. JInHeiuaTeie https://m.edso00.ru/9fb5689b
CIIEKTPhI
VYpok-npaktukym "HaOironenue

80 p P M " A https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKAaHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/8e724769
CTpoeHHe aTOMHOTIO SIIpa.

82 p AP https://m.edsoo.ru/2d85bef3
Hyxnonnas moznens
PagmoaxkTuBHEIE IIpeBpaIeHN.

83 g pespat hitps://m.edsoo.ru/8bS6a71d
H3otomnsl
Pemenue 3agad mo reme:

84 " " https://m.edsoo.ru/f241bbdc

PannoakTtuBHBIE MpeBpalieHUs

85 [lepnon nonypacnana https://m.edsoo.ru/523a9317
VYpok-koHpepenius "PaguoakTiuBHbIE

86 H3JIyYEHUS B IPUPOJIE, MENULIMHE, https://m.edsoo.ru/4eadf6e4
TeXHuke"
e e pea . 3aKo

87 JICPHBIC PEAKIITH. SAKOHET https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apAa10BOI0 U MaCCOBOT'O




88

YHUCCII

DHeprusi CBsSI3u aTOMHBIX siiep. CBs3b
MaccChl ¥ SJHEPTUHU

https://m.edsoo.ru/734f11cl

&9

90

91

Pemenue 3agau no reme "Snepubie
peakuun"

Peakuuu cuHTe3a U AeNCHUS Saep.
Nctounuku sHeprun CosHiia v 3BE311
Ypok-koHpepenus "SAnepras
sHepreTuka. JlencTus
PaAOAKTUBHBIX U31y4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBneHus"

https://m.edsoo.ru/d9f1261a

93

KonTponbHas padbora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

https://m.edsoo.ru/7231a58d

94

95

96

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaencTerue Tea"

[ToBropenue, 06001eHue. Perenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110
teme "TemnoBsie mpouecco”

[ToBropenue, 06001eHue. Perenne

pacyYeTHBIX U KaYEeCTBEHHBIX 3aJa4 110
teme "KIIJ] TemnoBeIX gBUraTeaci"

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4
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98

99

IToBTOpenue, 0600eHNE. Permenue
pacquHHx 1 KAQYCCTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

[ToBTOpEHME, 000OIICHHE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeTOBEIE ABJIEHUA"

[ToBTopenue, 0600menue. Padora ¢

TEKCTaMH I10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/399f4911

https://m.edsoo.ru/1cd92¢22

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

102

[ToBTropenue, 06o0menue. Padora ¢
TexcTamu 110 Teme "CBeTOBEIE
saBieHus"

IToBTOopenue, o6o0mmenue. Pabora ¢
TeKcTamu 1o Teme "KBaHTOBas u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/5986dca7

https://m.edsoo.ru/6d32ee4f







MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbLHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3YYEHHbIE CBOHCTBA Tel M (U3MYECKHUE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (IU3MYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUSA KW ITPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JorM4yeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbiBaTh KpPaTKOE YCIOBHE, IIOACTABIATH
¢u3nueckre BeTUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
UHTEPIPETUPOBATh MOJYYEHHBIM pPe3yJabTaT, HaXOAUThb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh  IpOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C UCIOJb30BAHUEM MPAMBIX HW3MEPEHU,
y4acTBOBaTh B IIJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYs NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeNaTh BbIBOIBI

0 pe3yJibTaTaM MCCIeA0BaHUS

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a0b0paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUAIIBL HCﬁCTBHH HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBJICHUM nu

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUsS (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KaIOIIEH cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUH W MyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBISETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM YHCJe MyOJUYHO JelaTh KpaTKue COOOLIECHUS O
pe3yibTaTaXx MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBHUM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUBNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldd TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/I3I/I‘{eCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3alauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3a7aud, BbIOMpaTh 3aKOHBI U (HOpPMYIbI,
HEoOXOoMuMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAaHNA, BEIACIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

NPENIoNIOKeHNUs, coOUpaTh  yCTAaHOBKY M3  INPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (GPU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TaOJHUIl U TPadUKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCEPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIbBHBIM W IapalIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003Ha4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOII€HI/IH HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEOCTOBEPHOM

1.18

UCTOJIb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yJIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTalue

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOSABIAL  T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SIBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHUpeE, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NECPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GU3UUYECKUX SIBJICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€I M (1)PI31/I'—IGCKI/I€ SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYHHBI, IIPpU OIMUCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (I)OpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIb3YsA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid NPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTHh O0BSICHEHUE U3 2
— 3 JOrMYecKHX IIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacu€THble 3ahauu (omuparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJIyYEHHOT0 3HaUY€HUs (PU3MUECKOI BEIINUNHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMMCAHUEC HCCIICOOBAHHA, BbIACIATH
MMPOBECPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefieNisis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl (PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOP cCrocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUH: MIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPeIIOKEHHOW HMHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1a60paTOPHBIM 000PYI0BAHUEM

pasnyaTh OCHOBHbBIC NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoIuMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOKCTB, MU3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HU g oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIISATh MOUCK MHPOPMAIHU (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMmocTosTensHO (OpMYIHpys IOMCKOBBIA  3arpoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu MHTepHeT; BiazeTre npuéMaMu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UUECKOrO
coJlep)KaHusl, MyOJIMYHO HPEICTAaBISTh PE3YJIbTaThl MPOEKTHOM WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4&ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4EOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpeesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JIeMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
OusnyecKkue SBICHUSA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmdeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CucTeMa €IMHULL

1.4

1.5

2.1

2.2

2.3

EcrtecTBeHHOHAy4yHBI METOJ IMO3HaHUA: HaOIIOJEHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA
Onucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl pY MOMOIIH KHJIKOCTHOTO

TECPMOMCETPA U JaTYUKaA TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, HX
pa3Mepsl. ONBITHI, JOKa3bIBalOIIME JMCKPETHOE CTPOCHHE
BELIECTBA

JIBmkeHne wyactull BemectBa. CBA3b CKOPOCTH
JIBW)KEHUS  YacTUIl C  TeMmmneparypoud. bpoyHoBckoe
nBIKeHue, M dy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  Tel.
24 B3anMocCBA3p MeXIy CBOMCTBAMM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U MX AaTOMHO-MOJIEKYJIPHBIM

CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOAOM psIoB  (C
ucrnoiib3oBanueM ¢Gotorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIUPEHUS
ra3os.
OnpiTel 1O OOHAapYXKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
32 Ckopoctb. Cpennsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM IBUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MepeHue cuiibl C
' MIOMOLIBIO0 JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsoKecTH. Cuila TSKECTH
' Ha Jpyrux Iaserax. Bec Temna. HeBecomocTs
28 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CroxeHue cui, HalpaBlICHHBIX IO OJHOM IPSMOM.
' PaBHOelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B KMIKOCTH, MOJENH

QJICKTPHUYCCKOTO

aBToMoOMIII W Tak jgaiee). OmnpenencHue CcpeaHei

CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka 10

HaKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IIJIOTHOCTH

TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE

3aBUCHUMOCTh pacTsbKeHus (aedopMmaiuu) Npy>KUHBI OT

MPUIOKEHHON  Cuibl. ONBITBI, JIEMOHCTPHUPYIOILIUE

3aBUCHUMOCTE CHJIBI TPCHHUA CKOJIBXKCHHS OT BECa TECJIa U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

dusndyeckne SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 pPa3JIMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS TaBICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMIEPATYpPhI
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUSI KUAKOCTH OT  TIIyOWHBL.
4.4 I'unpocratuueckuii napagokc. CooOIarOmuecs COCy/IbI.
M'uapaBnuyueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
45 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
16 N3mepenne armocdepnoro naenenus. [Ipubopsr mmst
' M3MepeHust aTMOC(HEpHOTo JaBICHUS
JlelicTBue KUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [linaBanue ten. Bo3ayxoriaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUIAKOCTh YacTH TeJja.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JCHCTBYIOUIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OTIBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOMW B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUSI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpoiicTBa: coOOIIAOIIMECS COCY/bI,
YCTPONCTBO BOJOMPOBOJIA, THIAPABIMYECKUIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs! ppluara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTenuunanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
59 [IpakTraeckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPEHHS  TIpU




8 KVIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydueHue 3akoHa

COXpPaHCHUMA MEXaHUYEeCKOH OHEpIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BEKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBMKHBIA U
5.11 HETOJBY)KHBIA OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  OIBITBI, TNOATBEPKIAIOLIME  OCHOBHBIE
II0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
. U3JIy4eHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBIeHUS
[TapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUraTend U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
npoleccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM
COJIM WJIN caxapa.
OneITel 1O HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TeEJl.
6.17 Omnpenenenue AaBIeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JTUHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIEPaTYpPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPrUuu Teja B
pe3yibpTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJIICHUS TETI000MEHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

LWIAHAPOM.

dusndyeckue SBJICHUS B IIpupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrapCHusl.

OHpe,Z[CJ'ICHI/Ie KOJIHNYCCTBA TCIJIOTHI, IIOJIYUYCHHOI'O

BOI[Of/i IIpu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOMN BIAKHOCTH BO3ayXa.

Omnpenenenue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Mpupojie, uznyduenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 AaTYUK TEeMIIepaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTAaTCJIb BHYTPCHHCTO CrOPaHUs.

JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBasi TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPHUYICCKOTO

7.3 nosid. IlpyHIMI cyneprno3unuu 3JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAaoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSTHHOI'O TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onektpuyeckas uenb. Cumia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMma JJ1 yyacTKa Lenu
[locnenoBarenbHOE UM MapajjIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOe TONe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTelell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCTIOpTe
Onbitel ®Dapanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHHUIO AJICKTPHU3AIUN TEJI WHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHUS  HANPSOHKEHUW  TpU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOpOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COCIMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
MEKTPUYECKOTO TOKa, HIYLUIEr0 4Yepe3 Ppe3UucTop.
OmpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIIsIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveauHeHMu ©  pazaeneHuu. lccrnegoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmbITEl,  JEMOHCTPHUPYIOIIHE  3aBUCHUMOCTH  CHIIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIO IoOJgd Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHUUeCKne YCTPOWCTBA: 3JIEKTPOCKON, aMIIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUUK DICKTPUUCCKON SHEPTHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kog anementa [IpoBepsieMble 21€MEHTHI COAECPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe JBuKeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPAMOJIMHENHOE JIBUKECHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH)KEHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
' JBUKECHHE
8.6 CsoOoanoe magerne. OnsITel [ anmies
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelWHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa
8.11 IIpuHIUI Cyneprno3uiuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMs] CKOJIBXKEHHUS, CHJIa
' TPEHMSI II0OKOS, IPYrUe BUBI TPEHUS
214 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
%15 Jemwxenne  mmaHer  Bokpyr  Comnua.  IlepBas
' KOCMHUY€EcKasi ckopocTb. HeBecoMoCTh U eperpysku
816 PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Tejla € 3aKPEIVIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 WNmnynec Tena. MI3menenue ummyibca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
822 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanbHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMS] MEXaHUYECKON PHEPTUU
[TpakTHyeckue paboOTHI:
OrmpesiesieHne CpeTHEe CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Tenla MpU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOMW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BpPEMEHH NIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUU 0€3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHUS
OT CWUJBl HOpMalnbpHOro jasieHus. OnpeneneHue
Kod(pduuuenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IO
TOPU3OHTAILHONW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOoCTH  IIpu  INoabEéMe  Ipy3a ¢
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPIraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHUO/I, YaCTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu Npu KoiaeOaTeIbHOM ABHKEHUN
93 3aryxawmue KoneOaHusi. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onanc
Mexanndeckue BoiHbI. CBOMCTBA MEXAaHHMUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIE BOJIHBL. JliMHA BONHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXxaHHU4eCKHUEe BOJHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJHBI
9.5 3ByK. ' poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
[TpakTiueckue paboThI:
Ompenenenne 4YacTOThl W Tepuoja  KojeOaHui
9.7 MaTeMaTUYECKOTrO MasiTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IMIPY>XUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJIBELIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyXuHbl. MI3MepeHne yckopeHusi CBOOOIHOTO NaieHus

®du3nuecKkue SBJICHUSI B IprUpoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSCEHHE, CEUCMHUYECKUE BOJIHBI,
I[yHaMH, 3XO0
9.9 TexHudyeckue yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 OnexTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOMICTBa cBETA
10 [TpakTrueckue paboThI:
10.4 W3yyenue CBONCTB  JJIEKTPOMATHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnyeckue SBICHHUS B MpUPOJE: OHOIOTHYECKOe
10.5 JIEUCTBUE BUJIUMOTO, yIBTPauOIETOBOTO u
PEHTIE€HOBCKOTO U3JIY4eHU I
10,6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3HU
CBETOBBIE ABJIEHUA
11.1 JlydeBas monenb cBera. UcTouHMKH cBETa
11.2 [IpsamonuHetHOE pacIpOCTpAHEHUE CBETA
1 113 Ortpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaxKeHUst
' cBeTa
114 IIpenomnienne cBeta. 3aKkOH MPEIOMIIEHHMS CBETA.
' [TontHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop stydeit B JIMH3e




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONAa H

TCJIECKOIIa
I'ma3 kak onTudeckas cHCTEMa. BJ'II/ISOp}’KOCTI) n

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenune Genoro ceera B cnekTp. OnbiTel HproTOHA.

Crnoxenne CIICKTpaJIbHBIX IBETOB. III/ICHCPCI/IH CBETa

[TpakTueckue paboThI:

HccnenoBanne  3aBUCUMOCTU

yrjia  OTpaXKCHHs

CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3ydeHne xapaKTepUCTUK H300paKEHUsS MpeaIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOT'O Jiy4ya OT YIJia TaJeHHs Ha TPAHMIEC «BO3IYX —
CTEKIIOY.

[Tony4yenne n300paXkeHH C MIOMOIIBIO COOMpArOIIEH
JIMH3HBI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTNH3HI.

OMnBITHI 110 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl MO BOCHPHUSATHIO IIBETa MPEIMETOB MPU HX
HaAOII0IEHUU Yepe3 I[BETOBbIE (GUIBTPHI

dwusndeckue sBICHUS B mpupoje: 3arMenus CoiHIa U
JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

TexHuueckue YCTPOMCTBA: OYKHU, [IEPUCKOTI,

¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
SIBJIEHUWSA

OmnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.

Mogens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/Ie U IIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

12.4

Crpoenne aromHoro sapa. HyknoHHas  wMozens

aTOMHOTO spa. M3oTomnsl




PannoaktuBHbie mnpeBpamienus. llepuon momypacmana

12.5
ATOMHBIX sJEP
126 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. Vicrounuku sHeprun
' CouHiia 1 386311
129 Slnepnas osHepretuka. JlelicTBUEe  paJMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGmroieHue CIUIOMIHBIX Y JIMHEHYaThIX CIHEKTPOB
1210 W3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
H3mepenue paanoakTuBHOTO hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 paIOaKTUBHOE W3JIYYEHUE TMPUPOJHBIX MHUHEPAIIOB,
JNENCTBUE PpAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
YyeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  QU3MKM B HAy4yHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TO03HAaBa€MOCTH SBJICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(U3NYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMH
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsl MaTEpPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUSI BeUIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC q)HBH‘IeCKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpyxXaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Binanenne ocHOBamMu MOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKU W UCIONB30BaHUE WX JUIsSl pEIIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UIECKUE BETUIHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOTO TMO3HAHHS C YYETOM
coOrofieHus MpaBuiI O€30MacHOrO Tpynaa: HaOMoIeHHEe (PUINIECKUX
SIBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLWH, OMHUCBHIBATH X0
OIIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIHMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHHU;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJIyYCHHBIE 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE TaOIHI U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAaIONIUE (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpAaTKOE YCIOBHE 3a/ayH,
BBISBJISTh HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIUYHMHBI; YMEHHUE ONpPEeNiATh pa3MepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHUA O

CBOWCTBaX (U3MYECKUX SABICHUA M HEOOXOAUMBIE (QHU3UUECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMH, COXpPaHEHHs 370pOBbS M  COONIIOJICHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ MCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YeOHBIX 3aJaHWil HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
(U3UYECKOTO COACp)KaHUsI, CIPABOYHBIC MaTepHUAJIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  [IPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema OTCuérta.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHoe ABmxkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSl BBIYMCTICHUS CPEAHEH CKOpOCTH: vV = S/t
PaBHOMepHOE NpAMONMHENWHOE JIBUKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela
OT BPEMEHH B ClIy4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KEHHUS:
13 xX(r)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH MAJIsi MPOEKIMH CKOPOCTH, MPOEKIMH
[epeMEIIEHHUs, IyTH, KOOPAMHATHl IPU PaBHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHU B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKEHHUS:
2
Self) =vg, =i+ = ;
2
®opMmysbl Ui MPOEKIUH MEePEMEIEHUs, TPOEKIIUU CKOPOCTH M MPOEKINH
YCKOpPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:
2
1.4 s.(D=y,-t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUH YCKOPEHUs, MPOEKIUU
CKOPOCTH, MPOEKIUU MepeMelIeH!sl, KOOPAUHATHI MPHU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe magenue. @opMyIibl, ONMUCHIBAIOLINE CBOOOJHOE IMaJileHHE Tela
1.5 [0 BEPTUKAIN (IBUKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnn). I'padmkn 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLUUU YCKOPEHHMS,




1.6

1.7

1.8
1.9

1.10

MPOEKIIUH CKOPOCTH W KOOPAWHATHI TPU CBOOOJHOM TaJeHHH Tejla IIOo

BEPTHUKAIH
CkopocTh paBHOMEpPHOTO JIBIKEHHUS Tella MO OKpY:KHOCTH. HampaBienue
CKOpPOCTH.

dopmyna 1 BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPYKHOCTH M HEPUO]

oOpareHus:
2R
L=
T

IentpocTpeMutenbHoe yckopenue. HampapiieHue LEHTPOCTPEMUTENIBHOTO

yckopenus. @opmyra [ BBIYUCICHUS YCKOPEHUS:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_IeHI/I$II

Vo= ?

Macca. IInoTHOCTB BellleCTBA. CDopMyna JJI BBIYUCIICHUSA ITINIOTHOCTH !

_m
V

Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,

JIEWCTBYIOLIEH HA TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpeHHe IIOKOA U TPECHUEC CKOJILXKCHUA. CDopMyna JJIs1 BBIYUCIICHHUA MOIYJIA



1.13

1.14

CHJIbI TPCHUSA CKOJIbXKCHUA:

szp-;"-f

Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYyrou
nedpopmanuu (3axox ['yka):

F=k-Al

BC@MI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G.—L1_2
R
Cuna TsoKecTH. Y CKOpeHHre CBOOOIHOIO MaIeHHMs.
dopmyia JUIs BEIYMCIIEHHS CHITBI TSHKECTH BOJIM3M MoBepXxHOCTH 3emun: F =
mg.
JIBukenwne mianet Bokpyr Connna. IlepBas KocMUYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
p=mi

Nmnynbe cucremsl Ten. M3menenne umiynbsca. IMIynbC CUIIbl

1.16

1.17

1.18

3aKkoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCJI:
p=nyUy +n, Ly =const
PeaktuBHOE ABHKEHHUE

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYUCIICHUA pa6OTI>I CHIJIBI:

A=Fscosc

Mexannueckas MOIITHOCTE:

nv=24
I

Kunernueckas u NOTCHIUAJIbHAA SHCPIU4. (DopMyna JJIsI BBIYMCIICHUA

KUHETUYECKON YHEPTUH:



}JEJE
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Teopema o kuHeTuyeckoi sHeprun. opmyra aJisi BEIYUCICHUS

HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIus:

E=E;+E p
1.19 3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPY HATUYKUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToxasmxubIi 1 HeOABIKHBIN O0510Kku. KITJl mpocThix MexaHN3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHure TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
P= 5
191 JaBnenue raza. ATMocdepHOe TaBleHUE.
' IM'uapocTaTudeckoe naBlieHUE BHYTPH KUIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Py,
1.22 3akoH [lackansa. ['mppaBnnueckunii npece
193 3akoH Apxumena. Popmyna sl ONPEACICHHS BBITAIKUBAIOIIECH CHUIIBL,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:



1.24

F A T pgv
yCHOBI/Ie IIJIaBaAHUA TCJ1A. HHaBaHI/Ie CYIO0B H BO31YXOIIJIaBaAHUC

Mexannyeckue KoyieOaHWs. AMIUIMTYAQ, TEPUOJ W YacToTa KOJICOaHWH.

dopmyia, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOAHUI:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U NpYKUHHBIA MasTHUKH. lIpeBpaineHue sHepruu Ipu

K0J1e0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHn4ecKre BOJIHEL. HpOI[OJII)HBIe " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI 1

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

A=v-T

3By1(. rpOMKOCTB H BBICOTA 3BYKa. OTpa)KCHI/Ie 3BYKOBOﬁ BOJIHBI HAa I'PaHUIIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepeHue cpenHell MIIOTHOCTH BEILECTBA; apXUMEIO0BON CHJIIBL; HKECTKOCTU
MPYXUHBL, K03 (UIIMEHTa TPEHUS CKOJBXEHUS; PAa0OTHI CUIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHMKEHHs OpyCKa MO HAaKJIOHHOW MJIOCKOCTH;
yCcKOpeHusi Opycka HpH JBM)KEHUHU [0 HAKJIOHHOM IJIOCKOCTH; 4acTOThI U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KojeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYTOCTH TMpH NOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TMpU TMOABEME TIpy3a C
MIOMOIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHOMN
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BbITAJIKMBAIOLIEH
CHUJIBI OT MACChbl TE€ja;, CHUJIbI TPECHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JABIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YINPYrOCTH, BO3HUKAIOIIEH B
MpYXUHE, OT CTeNeHH AepopMalliy MPYXKUHBI, YCKOPEHHUs] Opycka OT yria
HAKJIOHA HampaBiAOLIEeH; mepuoda (4acToThl) KojeOaHHM HHUTSHOTO
MasATHHKa OT JJIMHBI HUTHU, IIEpHOOA KoJieOauuit MPY>XUHHOI'0O MajdTHHUKaA OT
Maccel Ipy3a M JKECTKOCTH MPYXKHHBI; HCCIEIOBAHUE HE3aBUCHUMOCTH

nmepuona KoieOaHW HUTSHOTO MasTHUKAa OT Macchl rpy3a. [Ipomepka



YCJIOBUS PABHOBCCHUA pblvara

Dusuueckue AGNEHUS 8 npupO()e: NpUMEPbl ABHXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTsAMHU B JKMBOHI W HEXKUBOH mnmpuponae, ,I[eﬁCTBHe CWJIbl TPCHUA B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIMBBI, IBUXCHHUC ILIAHCT ConHeuHoi

1.30 CHUCTEMBbI, PEaKTUBHOE JBW)KEHHWE J>XUBBIX OPraHU3MOB, pbIYard B TeJe
YeNloBeKa, BIUSHUE aTMOC(HEPHOro JIaBJICHHS Ha )KMBOW OpraHU3M, TIaBaHHE
pbIO, BOCIHPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHUYECKHE
BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoiicmea: COUAOMETP, TaTYUKH MOJIOKEHHUS, PACCTOSHHS U
YCKOpPEHUS, IUHAMOMETp, IOAIIUITHUKHA, PAKEThl, PbIYar, MOJBIKHBIA H

131 HEMOJIBWXKHBINM OJIOKH, HAKIIOHHAS TJIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY,

' COOOIIAIOITUECS COCY/IBI, YCTPOHCTBO BOIOTPOBO/IA, THAPABIHUSCKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMEeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBLIE SABJIEHM A
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KMHETHYECKOM TEOpUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemectBa. Kpucrammmdaeckue u amopHbIie Tena

59 JBmxenue wdactuil BemecTBa. CBsI3b CKOPOCTH JBM)KCHHS YaCTUIl C

' TeMreparypoit. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauvBaHUE M KallWUISIPHBIE SIBJICHUS

24 TenioBoe paciiupeHue u cxarue

2.5 TeroBoe paBHOBeCHE

Y Buyrtpennss sHeprus. Pabora u Temtonepenaya Kak CrocoObl M3MEHEHUS

' BHYTpPEHHEH SHepruu

2.7 Bune! Temonepenayn: TeMI0ONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne u oxnaxaenwe Ten. KonudecTBO TemoThL. Y aeiabHas
TEMI0EMKOCTb:

2.8

O=cml(t,~t)
3aK0H COXpaHEHHUS SHEPTHH B TETUIOBBIX MpOIeccax. Y PaBHEHUE TETUIOBOTO
2.9 OaaHca:

O +0,+..=0



2.10

Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTPEHHEH SHEPrUU B MpPOIIECCE
hcnapeHuss W KoHJAeHcauuu. KumneHwe KXHUAKOCTH. VYJAenbHas TeIioTa

napooOpazoBanus: L = Q/m

2.11

BiraxxHoCTh BO311yXa

2.12

2.13

[InaBnenne u Kpucraumsauusa. l3MeHeHHe BHYTpPEHHEH DSHEpPruM IIpU

IIABJICHUU U KpUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA !

BHYTpeHHSIH OHCPIrus CropaHusa TOILIMBA. VaenpHas TemioTa CropaHus

TOIUIUBA: ¢ = Q/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

IIpaxmuueckue pabomul

W3mepenne  yneiapbHOW — TEINIOEMKOCTM — METANIMYECKOrO  LWIMHIPA;
KOJIMYECTBA TEIUIOThl, IIOJIyUYEHHOTrO BOJONH KOMHATHOM TeMIIepaTyphl
(GuKCUpOBaHHON Macchbl, B KOTOpPYIO OIYIIEH HarpeTblil IWINHD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThIM IWJIMHIPOM, MOCIE OMYCKAHUS
€ro B BOJly KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YAETbHOM  TEIUIOThl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TeMIepaTypbl BOJbl MPU PA3JIUYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHa IpH

CMEUIMBAaHNUH XOJIOJHOW U ropsuei BOJBL; MPOLECCa UCTIaPEHUS

2.16

2.17

3.1

Qusuueckue s6leHuUs 6 Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaMWUSIpHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, uHesl, CHera

Texnuueckue  ycmpoticmeéa: — KalWJUIAPB, TPUMEPBl  UCIIOIB30BaHUS
KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, OAaTYUK TEMIIepaTyphl, TepMOC,
CHUCTEMa OTOIUIEHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,
JIBUTATEIh BHYTPEHHETO CTOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B




3.2

B3aumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTo 3apsiaa
34 Onekrpuueckoe nose. Hanpsok€HHOCTh 3nexTpuyeckoro mnoss. [Ipuanmn
CYTNEPIIO3UIINH JIEKTPUUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurtenu snexktpuueckux 3apsiaoB. [leficTBHE 3JE€KTpUUYECKOro MOJs Ha
3NeKTpUYecKue 3apsaabl. [[pOBOAHUKN U JUAIEKTPUKU
[TocTtosHHBIN 35eKTpUYecKuil TOK. JlelcTBUS anekTpuyeckoro Toka. Cuia
Toka. Harnpsbxenue.
3.6 I=q/t,U=A/)q
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
18 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COCTMHEHHE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
310 OneiT Dpcrena. MarHuTHoe Mojie IpsIMOTO MPOBOJAHHMKA C TOKOM. JIluHuum
MarHuTHON MHIYKITHH
313 MarsHuTHOE TMO0J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBrE MarHUTHOTO IT0JIS HA IPOBOJHUK C TOKOM



3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAYKIuK. [IpaBuino Jlenua

IIpaxmuueckue pabomul

N3mepeHne  HIEKTPUYECKOTrO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH

AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIEITO B IPOBOJHUKE

(pe3ucropbl, JaMIodka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3.16 3aBUCUMOCTH CONPOTUBIEHUA OT JUIMHBI [POBOJHMKA, IUIOWAAU €ro

MIONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBuima I8 3JIEKTPUUYECKOIO HallpsDKEHUsT  [pHU

[IOCJIEZIOBATEIbHOM  COEAMHEHWU IPOBOJHUKOB; IpaBWJa JUIsl  CHJIBI

3JEKTPUYECKOTO TOKAa NpPU MNapaUIEIbHOM COEIMHEHUH IPOBOJIHHUKOB

(pe3ucTOpHI U JIAMITIOYKA)

Qusuueckue A61eHUs 6 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE TMoJie 3eMiH, Jpeid

IIOJIFOCOB, POJIb MArHUTHOI'O ITOJIA JIS J)KU3HH Ha 3eMne, IIOJIAPHOC CUSHUC

Texnuuecxkue ycmpoticmea: 3IAEKTPOCKOIN, aMIIEPMETP, BOJBTMETpP, PEOCTAT,
CUETUMK DJIEKTPUYECKOM DSHEPIUH, IIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MIpEeIOXPAaHUTENHN, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IMOCTOSHHOIO TOKa,

re’aeparop MOCTOSAHHOTO TOKa

3.19 DOnekTpoMarHuTHbIie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JIyueBas monens ceera. lIpsamonnHeiiHoe pacipoCTpaHEHNE CBETa
3.21 3akoH oTpaxeHus cBera. [Tnockoe 3epkano
3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus cera
394 Jlunza. Xop nydeit B tunaze. okycHoe paccTosiHre TUH3bL. ONTHYECKast CUiia
' muu3bl: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuoopsl
IIpakmuyeckue pabomul

W3mepenue onTUYeCcKOHM CHUIBl  COOMparomied JIMH3BI;  (POKYCHOTO

32 paccTosiHUsL coOuparolie JTUH3BI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB IMpeaMeTa u

n300pakeHus], KOrja IpeAMET paclookKeH B JBOMHOM (hoKyce), MoKa3ares
IIPEIOMIIEHUS CTEKIIA.

UccnenoBanue cBoiicTBa U300pa)KeHHs, MOJIYYEHHOIO C IOMOIIbIO



coOuparomiel JUH3bI, WU3MEHEHHS (OKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX
JIUH3; 3aBUCUMOCTU YIJla MPEJIOMIICHHUS CBETOBOIO Jiyya OT yrja HajJeHHs Ha

Ir'paHUIC «BO3AYX — CTCKIIO»

Qusuyeckue aenenus 6 npupoode: 3armeHus ConHua u JlyHbl, LBeTa Tell,

327 ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE
' CBETOBOJIbI
4 KBAHTOBLBLIE ABJIEHU A
i1 PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydeHus. Peakiuum anbda-u
' Oera-pacrana
in OmneiTel Pesepdopna mo paccesHuro anbda-gacturl. [lmaHerapHas Mojenb
' aToMa
4.3 CocraB aToMHOTO0 siipa. M30Tombl
4.4 [lepuon monypacnaga aTOMHBIX s7Ep
4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOTO U MaCCOBOTO YHCE
Qu3zuueckue s61eHUs 8 Npupolde: ECTCCTBCHHBIA PaJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IyuY€HUE MPUPOJIHBIX MHUHEPAJIOB,
NCHCTBHUE PaJIMOAKTUBHBIX U3ITydYeHUN Ha OpPraHU3M YeJIOBEKa
47 TexHuueckue ycmpoiicmea: CIEKTPOCKON, HWHIWBUAYAIbHBIA JO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAA SHEPTCTUKA
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