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MO CHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepkaHue mnporpaMMbl 1O (U3MKE HaMpaBiIeHO Ha (opMuUpoBaHHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OO0YUYEeHHS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), MmpejjaracT NpUMEpPHYIO MOCIeA0BaTEIbHOCTh
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMBl [0 y4EOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, ONMOJIOTHEN, aCTpOHOMHUEH 1 PU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAay4HYIO KapTUHY MHpa, MPEIOCTaBIIIeT HauOojee SICHbIe
00Opa3Ilpl MPUMEHEHHsI HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL JAHHBIC U NUCITOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanusx Poccuiickorr ®exepanuu, peamu3yrONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUA O HAYIHOM METOJIE MTO3HAHMS U (POpMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHNE TPEACTABICHUA O PO (HU3UKH TSI PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTmkeHne 3THX Iejield mporpaMMbl Mo ()U3MKE HA yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHUI ONMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHBbIC HCCIICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATIEHON IeATEILHOCTH, CBSI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Ob11ee yuCiIo 4YacoB, peKOMEHIOBAHHBIX ISl U3y4eHUs (PU3UKH Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "yacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMmMe mo (usmuke nepeueHsb JabopaTopHBIX paboT U
OTIBITOB SIBIISIETCS PEKOMEHIATEIbHBIM, YUUTEb JIENaeT BHIOOpP MpHU MPOBEACHUU
7a00paTOpPHBIX PabOT U OMNBITOB C YYETOM HHAMBHIYaJbHBIX OCOOEHHOCTEH
00y4arommxcsi, CIUCKa 3KCIIEPUMEHTANbHBIX 33JaHUH, MpengaraeMblX B pamKax
OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMeHa 0 (U3HKe.



COAEPXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUYECKHUE, MAarHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
MmycKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpuctamnuyeckux) Tesl. B3auMoCBs3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HaGmonenue  sBieHUN,  OOBACHAIOMIMXCS  NPUTSHDKCHUEM WU
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOIB30BaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE IBUKEHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHULE
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTy. CHila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOrO JIBMKEHMSI (LIApHKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TPUIIOKEHHOW CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObeMma, TemnepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmMocepHoe napieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJlO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUS TUIOTHOCTEN TeJla U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa UM KOHCTPYMPOBAHHE JIOOKH H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koaddunuent nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaOWUISIPHBIE sBJIECHMS. TErIoBoe pacuIMpEeHHE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

N3meHenue paBieHUs Ta3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosHCTBA TeMITepaTyphl TIPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma JIEKTpUYECKMX 3apsanoB. Biaumonenctsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JeMCTBUS 3IEKTPUYECKOr0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPSDKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DnekTpuyecKre enu U NOTPeOUTENH IeKTpudYecKoi s3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0sl MTOJTyYEHHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMAarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydyeHne padoThl JIEKTPOABUTATEIS.

20. U3mepenue KII/L 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE JBUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBHXKEHUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa PU3UKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHUHU 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyeckHe KoJ1e0aHus ¥ BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTHU Mepro/ia KoueOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEeKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak onrtuyeckas cucrema. bim3opyKkoCcTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e50oro cBeTa B CIEKTP.

W X N kR W E

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHUS CBETOBOTO JIyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TI0O BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIE (DUIIBTPBI.



KBaHTOBbBIC IBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a TakXke AJid MOATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pACHo3HABaTh M HAYYHO OOBICHSITH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPpUMEp, MPAKTUIECKOTO UCIIOIh30BAHUS PA3TMUHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4dHOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIeI0BaTENbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OOpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUM, TopoAa, Kpas) TEXHOJIOTMYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOPECCUi, CBI3aHHBIX C (DU3UKOK;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANUS HA MPUMEHEHHE (DU3MUYCCKUX 3HAHWKA JIJI PEIICHUs 3a1ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBbHON W NMPHPOITHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MpOTrpaMMEI 10 (pr3MKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHUS U CPAaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBACMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIh30BAHHEM JISTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
TOAXOJISIIETO ¢ YYETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUECB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOJI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMmamMu, HHOU rpauKoi M MX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
o €€ MOCTIKEHUIO: paclpelessiTb poJH, OOCYXKIaThb IHPOLECCH H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh TIpeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHUS]) PEe3yibTaToB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanuss  (ympyras, — IUJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, nepeaada JaBJIeHus TBEPABIMU TEIAMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YUYEHHbIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS HA >KMBOW OpPraHu3M, IJIaBaHUE PhIO, phlyaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], yTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT T0JIe3HOr0 JEHCTBUA MEXAHU3MOB, KHHETHYECKas |
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOU



OHEpruM, TpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEIMYUHBI;

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IPYrol C HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJIMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOJIUI U TpaduUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKUX BEIMYUH (IJIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIOKEHHOW WHCTPYKLUUU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOAA, TUIPABIWYSCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYyYHO-TIOMYJSPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3ECHTALUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBHE, YUUTHIBAI MHEHHUE OKPYKAOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsisl, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I10JIS1 HA POBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHITYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHBIE CBOICTBA TeJ U (PU3NYECKUE SIBICHUS, UCIIONb3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJICKTPUUECKUI 3apsi, cCuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUYCHUS U €UHUIIBI (DU3UUYECKUX BETUUHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYECKUX METOJOB, HCIOJb3Ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IO €€ TMOBEPXHOCTH, DJJEKTpU3alus TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poOBEpsieMbIe MPEATNOI0KEHHUSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPAaBHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAANA IONEPEYHOTO
CEYEHMS U YJIEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUJIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COETUHEHUEM 3JIEMEHTOB, pa3auyas
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU 11 oOecrieueHusi 0€30MacHOCTH MpU 00palieHuu ¢ nNpudopamu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 30POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJICIATH HH()OPMALINIO, KOTOPAs SIBISETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESITENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33Jja4aMHM, CJICAUTH 32 BBINOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kijiacce npeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacThyeckasi), TPEHHUE, LEHTPOCTPEMHUTENIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTH,
CIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUE TeJ, PABHOMEPHOE JIBIXKCHHE MO OKPYKHOCTH, B3aMMOJICHICTBHE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0KEHHE OEJIoro CBeTa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XamllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3JIYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeNUYUHBI (CpElIHssI U MTHOBEHHAs CKOPOCThb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAJIbHAs SHEPrusl Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPTHsl, OJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, I[OKa3aTejab IPEJIOMIIEHUS Cpeabl), NPU OMNHCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATDH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUMH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTth pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOQUMBbIE ISl pEIICHUs, MPOBOAUTH pPACUEThl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEepHoAa KojeOaHuN Npy>KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIUYMUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTH4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH



¢u3nyecKkux BETMYMH B BUAE TaOMMI] M TpadUKOB, eIaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHHE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh HSKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMIOJIHSTH
U3MEpEHUs, CleAysl MPEeNOKEHHOW WHCTPYKLHHU, BBIUHCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYEeCKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMU HA OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCITOJIB30BaTh MPHU BBIIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-TIONYJIAPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, TIPU 3TOM TIPAaMOTHO  HCHOJb30BaTh  M3YyYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne Haumenosanue [IporpammHoOe copeprkaHme OCHOBHBIC BHJIBI JCATEIHBHOCTH 00YJarOIINXCS
/I pa3liesioB U TEM
y4eOHOTO0 IpeameTa
®u3uka v ee poJib B MO3HAHUHU OKPY:KAKIIETr0 MUPA
1.1 | ®usmka—Hayka dusuka — Hayka o Ipupojie. | BelsgBieHue paznuuuii Mex 1y GU3ndeCKuMU
O TIPUPOJIE SIBeHUS IPUPOIBIL. Y XUMHYECKUMU TIPEBPAIICHUASIMH.
dusnyecKue SIBICHHUS: Pacno3naBanue u kiaccudukanus GU3nIeCcKux
MEXaHUYECKUE, TEIUIOBLIE, | SIBJICHUH: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUE, AJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIC, CBETOBEIC, Habmonenue u onvcanue Pu3NUeCKuX sIBICHUI
3BYKOBBIE
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbl ASICHUS Kb
BEJINYHHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

BeJM4YrH. PU3NUECKUE
npubopsl. [lorpemHocts
VU3MEPEHNI
MexyHnaponHas cucreMa
€IMHMUII

N3MepeHne MTMHENHBIX Pa3MEPOB TEN

Y TIPOMEKYTKOB BPEMEHH C YUETOM
IIOTPEIIHOCTEM.

N3mepenne oobema KUIKOCTH U TBEPAOTO Tea.
N3mepenne TemnepaTypsl pU MOMOIIU
KUJIKOCTHOTO TEPMOMETPA U TATUHKA
TEMIEPATYPHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MAJTBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATCHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MaJTBIX
IPOMEKYTKOB BpeMeHU. OOcyxIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUS

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT MPUPOTY.
EcrecTBeHHO-HAy4YHBIN
METO/I IO3HAHHS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOIPOCa,
BBIJIBUOKCHHE TUIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUTIOTE3, O0OBICHCHHC
HAO0JII01aeMOT0 SIBJIICHUS.
Onucanue Gu3NIECKUX
SIBIICHUH C IOMOILIBIO
MOJIEJIEN

BrinBmkeHne rumnoTes3, 00bICHSIONINX TMPOCTHIE
SIBJICHUS, HAITPUMED:

— IIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B XKapKYyIO OTOAY B CBETJION OACKIE
IPOXJIaHEN, YeM B TeMHOU. [Ipemyioxenune
CIIOCOOOB MPOBEPKU TMIIOTES.

[IpoBeaenue ucciaenoBanus 1o NPOBEPKE KaKoil-
100 TUTIOTE3BI.

[Toctpoenue npocrenux Moaennen GUu3nIecKux
SIBJICHUH (B BUJIE€ PUCYHKOB UJI CXEM), HAIIPUMEDP
naJieHue MpeaMeTa; NPSIMOIUHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, X
pa3Mepsbl. ONBITHI,
JTOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIIESCTBA

HaGnronenue n nHTEpIpeTaniis OMBITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHKa pa3MepoB aTOMOB U MOJICKYT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
naboparopHas pabora mmo reme: «OneHka
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JIaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pasMepoB MajbIX TEN

2.2 | [IBmxeHue
Y B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH)KEHUS YaCTHUIL

C TEMIIEpaTypou.
bpoyHoBCKOE nBHKEHNE,
b dy3us.
B3anmoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIOZCHHUIO TETIIOBOTO PACIIUPEHUS Ta30B.
[IpoBenennie u 0OBICHEHUE OTBITOB

110 OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO
MPUTSHKCHUS ¥ OTTATKUBAHUS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSIHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCIOJIB30BAaHUEM IIPOCTBIX
MOjieJIel) OCHOBHBIX Pa3IMYUid B CTPOEHUU Ia30B,
KUIKOCTEH U TBEPIBIX TEJL.

OO0BscCHEHNE MATTOH COKMMAEMOCTH KUIKOCTEH

Y TBEPABIX Tell, 00JIBIION CXKMMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus POPMBbI TBEPIBIX TEN
Y TEKYYECTH KHUJIKOCTH.

[IpoBeneHME ONBITOB, TOKA3BIBAIOLIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHUIIbI HAXOSATCS
B CpPEJIHEM Jajbllie APYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VYcraHoBIeHUE B3aUMOCBSI3H MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI

Y CYLIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBMKeHMe M B3aMMOIeMCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | McciienoBanrue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMEpHOE ONPENEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE HaOmnronenue HepaBHOMEPHOTO JIBUKEHUS
neuxeHue. CKopocTb. Y ONPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKCHUS.
MpA HEPABHOMEPHOM Onpenenenne CKOpOCTH PAaBHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJKOCTH, MOJEIN
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS  T.11.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa WM IIapyKa 10 HAaKJIIOHHOM IIOCKOCTH.
Pemenue 3ana4 Ha ornpeiesieHue MyTH, CKOPOCTU
Y BPEMEHH PAaBHOMEPHOTO JIBUKECHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHY ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
IBWKEHU Tea. Macca Kak
Mepa UHEPTHOCTH Tela.
II;moTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYT

B €IMHUIE 00bEMA
BEIlIECTBA

00yCIIOBIICHHBIX HHEPIIUEH, HAITPUMED, YTO
MIPOUCXOJIUT TIPH TOPMOKECHUHU HIIH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MT'HOBEHHO TIPEKPATHUTH JBMKEHUE HA BEJIOCHUTIC]IC
WJIM CaMOKATe U T. 1.

IIpoBeneHre u aHAN3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBIDKEHUS TEJa B pe3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEJI.

Pemrenue 3ama4 Ha onpeieicHUE MacChl Tella, €ro
00beEMa U INIOTHOCTH.
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IIpoBeneHUE U aHAIIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

M3mepeHune Maccel Tella pa3Iu4yHbIMU CIIOCOOaMHU.

OHpGI[eJ'IGHI/Ie IJIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U o0beMa

3.3

Cuna. Buabe! cun

14

Cuua kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna yrpyrocTu 1 3aK0H
I'yxa. M3mepenune cusl

C HOMOUIBIO TMHAMOMETDA.
SIBNeHME TATOTEHUS U CUJIA
TsoKecTU. Cuiia TSHKECTH
Ha JPYruX IUIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX 110 OJHOMN
IPSIMOIA.
PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WK ero JedopMaluu.
Onuncanue peabHbIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHnuem rpaduka).

AHanu3 IpakTUYECKUX CUTYyalui, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyalnii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO JABUKEHUSI IJIAaHET

C UCIIOJIb30BaHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ TOMOILIBI0 JUHAMOMETPA.
O60cHOBaHME ATOTO CIIOCO0a UBMEPEHHS.
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AHaJIN3 U MOAENUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MOJyYeHUE MTPaBUiia
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BAOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYUHBI PAaBHOAECHCTBYIONIECH
CHIL

N3ydenue cuiibl TPEHHS CKOIBKEHUS U CUIIbI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIIUXCS
ITIOBEPXHOCTEHN.

AHaJIN3 MPAKTUYECKUX CUTYalU, B KOTOPBIX
MPOSIBIISIETCS ICMICTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3amau ¢ ucnonp3oBaHueM GOpMYIT
JUISl pacueTa CUJIbI TSKECTH, CHIIbI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. Ilepemaua
JIaBJIEHUSI TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETUYCHUS
nasijeHus. /laBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

O6ocHOBaHME CIOCOOOB YMEHBIIICHUS

38




rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYECHUS 1aBJICHHUS.
N3y4eHne 3aBUCUMOCTH JIaBJICHMs T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN epeaun JaBICHUS
TBEP/BIMU TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCnepUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemenne 3ana4 Ha pacyeTr AaBIEHUS TBEPIAOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCHUMOCTD JaBJICHUS
XKUJIKOCTH OT TJTyOHHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH TaBJICHHUS
KHUJIKOCTHU OT [IyOMHBI IOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Hab6nronenue n 00bsiICHEHUE THAPOCTATUYECKOTO
napajokca Ha OcHOBe 3akoHa [lackais.
N3ydenne cooOaronmxcs COCyI0B.

Pemenwne 3amaq Ha pacueT NaBICHUS KUAKOCTH.
OOBbscHEeHNEe IPUHLUIIA IEUCTBUS
THIPaBINYECKOTO Tpecca, MTHEBMAaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE TPAKTUYECKUX CUTYaIUil,
JEMOHCTPUPYIOIIUX MPOSIBICHNUE JaBICHUS
KHUAKOCTHU ¥ 3aKkoHa [lackains, Hanmpumep
IPOLIECCOB B OpraHU3Me IpU IIyOOKOBOJAHOM
HBIPSIHUU
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4.3 | AtmochepHOe AtMocdepa 3emu DKCIepUMEHTAIbHOE 0OHAPYKEHHE
JABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHMS.
[TpuumHe! CymecTBOBaHUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI0UYKH CUTYallUi, CBSA3aHHBIX C JEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJIeHHsI.
N3mepenne atMOcepHOro | OObACHEHHE CYIECTBOBAHMS aTMOC(HEPHI
NaBJICHHS. 3aBUCUMOCTD Ha 3eMJIE ¥ HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC(EpHOro JABICHHUS OTCYTCTBUs Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OO0bsicHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacyeT aTMOCPEPHOTO
JABJICHUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | JleticTBue JleficTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH Ha TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
BoznyxoruaBanne

B KUJKOCTb.
[IpoBeaenue u 00CyK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbL, ICWCTBYIOILIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPYKEHHOU

B JKUJKOCTD YaCTH TeJia U OT MJIOTHOCTH
JKUJIKOCTH.

IIposepka Hezasucumocmu blmankusarouel
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cubl, oeticmayroueti Ha mejio 8 HCUOKOCU,

om maccwl mend.

HccnenmoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynpoBanune apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPE/ICIIEHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexannyeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKOMN pabOThI CHIIBI TSKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM IMEpEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM NPU IMTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacueT MEXaHUYECKOU pabOThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

Ornpenenenne BBIUTPBINIA B CUIIE POCTHIX
MEXaHU3MOB Ha IIPUMEPE pblyara, IoABHKHOTO

Y HETIOJIBUYKHOTO OJIOKOB, HAKJIOHHOM TJIIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHs pblyara.
OO6HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B ObITY M TEXHUKE, a TAK)Ke
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npaBuiio» Mexanuku. KI1/]
MPOCTBHIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTEJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakKIOHHOM MJIOCKOCTH.
Pemenune 3ana4 Ha MpuMEHEHUE TPaBUIIa
paBHOBecus prryara U Ha pacuet KI1/]

5.3

Mexannueckas
SHEPrust

MexaHnueckas SHEprusi.
Kunernueckas

Y NOTEHLMAJIbHAS HEPTHUS.
IIpeBpaienue oHOro Buaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs SHEPIUU

B MEXAHUKE

3KCHCpI/IMCHTaJIBHO€ OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHHH&HBHOﬁ OHCPI'UM TCJIa
ITPpH €T0 CKATBIBAHWH I10 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCJICOOBAaHUA
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG IpaHull IPpUMCHUMOCTH 3aKOHA
COXpaHCHHUA SHCPIUH.

Pemenue 3aJa4 C UCIIOJIb30BAHHUECM 3aKOHA
COXpaHCHHA SHCPIruu

Wroro no pazaeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC

BEIlleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB

Y MOJIEKYJI. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHHS
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHHU.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BELIECTBA.
Kpucrammmueckne

U amop(dHbIe Tena.
OOBsiCHEHHE CBOMCTB ra3oB,
KHUJKOCTEH U TBEPJIbIX TEIN
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUSI.
TeruioBoe pacupeHue

U CKaTHE

Ne HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JEATEIBHOCTA 00YYarOIIUXCS
/i pa3aenoB U TeM 9acoB
y4eOHOT O MpeaMeTa
TenioBble sBJICHUSA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u nHTEpIipeTalust OrnbITOB,

CBUJIETEIBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3ITUYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 1o o1eHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHUIIe 00beMa
BEIIICCTBA.

AHanM3 TeKCTa APEBHUX aTOMHUCTOB (HaIIpUMeED,
dbparmenTa noamsl JIykpenus «O npupoze
BEIIICH») C U3JI0’)KEHHEM 000CHOBAHUI aTOMHOM
TUIOTE3bI (CMBICTIOBOE UYTEHHUE).

OreHka yoeIuTeTbHOCTH ATUX 000CHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO ABUKEHUSI, SIBIICHUSI
nudPy3un v pa3nuyuil MexIy HUIMH Ha OCHOBE
MTOJIOKEHU N MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH CTPOCHHUS BEIIECTRA.

OOBsICHEHNE OCHOBHBIX PA3IUYHiA B CTPOCHUH
ra3oB, JKUJIKOCTEH U TBEPBIX TEI

C HCIIOJI30BAaHNUEM TIOJIOKEHH I MOJIEKYIISIPHO-
KHHETHYECKOM TEOPUHU CTPOEHUS BEIIECTBA.
[IpoBeeHIE ONBITOB IO BHIPANTUBAHUIO
KpHCTAJUIOB IOBAPEHHOMW COJIM WJIM caxapa.
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[IpoBeneHne u 00BICHEHUE OTBITOB,
JIEMOHCTPHUPYIOIIMNX KaWJUISPHBIC SIBJICHUS

U SIBJICHHE CMayMBaHM.

OOBsiICHEHUE POJIN KaTUJUISIPHBIX SBJICHUI

JUTS TIOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUMU.
HabGmronenue, npoBeneHue u oObSICHEHUE
OIIBITOB 110 HAOJIFOJICHUIO TETIJIOBOT'O
paclIMpeHus ra3oB, KUJIKOCTEHW U TBEPABIX TEIL.
OOBsicCHEHHE COXpaHEeHUs 00beMa TBEP/IBIX TET,
TEKYUECTH >KUIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTH JIJI Pa3HBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTH JIABJICHHUS BO3/yXa OT €ro o0bheMa
Y HArPEBAHMUS UJIN OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHHS.

AHanu3 NpaKTUYECKUX CUTYaALINH, CBA3aHHBIX
CO CBOMCTBaMHM T'a30B, )KUJIKOCTEN U TBEPJIBIX TEJ

1.2

TennoBbIe TPOIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactull. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUH: Teronepeaaya

U COBEpITIICHUE PaOOTHI.

O6ocHOBaHKE TTPaBUII U3MEPEHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CLIOCOO0B U3MEPEHHUS

U TIIKaJI TEMIIePaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX H3MEHEHUE BHYTPEHHEH
DHEPTUU Teja B pe3yJbTaTe TeIuIonepeaaun

1 paOOThl BHEIIHUX CHJI.

HaoOmronenne n o0bSICHEHNE OIBITOB,
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Buab! Teruionepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHUE.
KonuyecTBo TemnoThl.

VY nenbHas TENI0EMKOCTh
BemecTBa. TermoooMeH

Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

U OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapooOpazoBanue

¥ KoHJeHcanud. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TerioTa
CrOpaHusl.

[Tpunumne! padboThI
Ter1oBbIX aBurarenci KITJ
TEIJIOBOTO JIBUTATEIISI.

00CyX/IeHHE MPAKTUUYECKUX CUTYalIUM,
JTEMOHCTPUPYIONTUX PA3TNIHBIC BHUIBI
TEeIIoNepeaun: TeIUIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBleHUS TEMIOOOMEHA

MPY CMENIMBAHUN XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue yctaHOBICHUS TEIIOBOTO
PABHOBECUS MEXKY TOpPSYEH U XOJIOJHON BOJOM.
Omnpenenenue (M3MepeHUE) KOITUYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOOM IIPH TEIIO0OMEHE
C HAarPETHIM METALTUICCKUM ITUITHHIAPOM.
Omnpenenenue (U3MEpPEHUE) YAETbHON
TEIJIOEMKOCTH BEIIECTBA.

Pemenue 3aa4, CBSA3aHHBIX C BEIYUCIICHUEM
KOJINYECTBA TEIUIOTHI U TEIJIOEMKOCTH

MIPH TETJIOOOMEHE.

AHanu3 cutyanui mpaKTUIecKoro
HCITIOJIb30BAHUS TETNIOBBIX CBOMCTB BEIIECTB

¥ MaTepHayioB, HAIIPUMED, B MEIIAX
sHEprocOepeIKSHUSI: TCTIION3OJIAIHA,
sHeprocOeperaroIre KphIii,
TEPMOAKKYMYJISITOPHI | T. 1.

HaOmronenue siBieHU ncTIapeHust

1 KOHJICHCAITUH.

Uccnenosanue mpoiiecca ucnapeHus
PA3JIMYHBIX KUJIKOCTEM.

OOBsICHEHUE SBICHUH NCTIAPCHUS
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TerioBeIie JABUT'aTCIIN U KOHACHCAIIMK HaA OCHOBC aTOMHO-

Y 3a1UTa OKpPYKarOLIen MOJICKYJISIDHOT'O YYCHHUS.

CpCIbl. Habmoienue u 00bsICHeHHE Tpoliecca KUTICHHUS,
3aKOH COXpaHEHUS B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATYyPHI

Y IIpEeBpaIlCHUs DHEPTUHU KHIICHHUS OT JaBJICHUS.

B TCIIOBBIX ITpOTECCax Omnpenenenne (M3MEPEHNE) OTHOCUTENBHON

BJIQYKHOCTH BO3/yXa.
HaOnronenue npolecca miaBieHus
KPUCTAJUIMYECKOTrO BEIIECTBA, HAITPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB TIJIABJICHUSA
KPUCTAITMYECKHUX TEIl U pa3MITUCHUS

[IpY HArpeBaHUU aMOP(HBIX TE.

Omnpenenenve (M3MepeHNE) YACIbHON TEIIOTHI
TUJTaBJICHUS JIbJIA.

OOBbscHEeHNE SIBIICHUH TIABICHUS

U KPUCTAJUTU3AIMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

Permenwne 3a7a4, CBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TEIUIONepeIaun MPH TUIABJICHUH

¥ KpUCTAJUTU3AIINY, UCTIAPSHUH U KOHICHCAIIHH.
AHanm3 cUTyarnui MpaKTUYECKOTO MPUMEHEHUS
SIBIICHUH TINIABJICHUS M KPUCTAIUTU3AIINH,
HAIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepHuayioB, COJIeBas TpeJKa u Jp.

AHanu3 paboThl U 00bSICHEHUE PUHIUTIA
JIEHCTBUSI TETIJIOBOTO JIBUTATEISI.




Brraucienue KoandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUHN PA3TAYHBIX
Bu0B ToruinBa, u KIIJI asurarens.
OO0cyx1eHrE FKOJIOTHYECKHUX MOCIEICTBUN
WCIIOJIb30BaHUs JIBUTATENIed BHYTPEHHETO
CrOpaHusi, TEMJIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazgeny

28

BJICKTpI/I‘leCKI/Ie U MAarHUTHbBIC SABJICHUSA

2.1 | DnexTpuyeckue
3apspl.

3apspKEHHBIE Tena

U UX B3aUMOJCHCTBUS

Z

DIIeKTpU3aLHus TEIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHna (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TOJIE.
Hanpspoxennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHuKn cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
3JIEKTPUYECKUN 3apsiLl.

HaOmntonenue v mpoBeIeHHUE OMBITOB

T10 AJIEKTPU3ALIUU TEJI IPU COTPUKOCHOBEHUU

Y UHAYKIHEH.

HabGmonenne n 00bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO Y Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OOBsicCHeHHUE TPUHIIAIIA JCHCTBHS DJIEKTPOCKOIIA.
OOBsICHEHHUE SBIICHUM JICKTPHU3ALINH

MIpY COMPUKOCHOBEHUH TEJ U MHIYKITUEH

C UCITOJIL30BAaHUEM 3HAHUM O HOCHUTEISX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue u 00bsICHEHHE SIBJICHUH
AJIEKTPU3AIMU B TIOBCETHEBHOM JKU3HU.
HabGmonenne u 00bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

HaOmroneHue onbITOB 10 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.
HccnenoBanue 1eiCTBUS SJIEKTPUUECKOTO OIS
Ha IIPOBOJIHUKHU U JUJICKTPUKHU
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHEBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKUM TOK.

VY ci1oBus CyIlIeCTBOBaHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
COMPOTHUBJICHUE BEIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

HaOntonenue pa3nuyHbIX BUAOB ICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ATUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
Hao0mronenre BOSHUKHOBEHHS Ta30BOT0 pa3psaa
Y 3JIEKTPUUYECKOTO TOKA B JKUIAKOCTH.

COopka 1 UCTIBITAaHUE DJISKTPUICCKOM 1IeTTH
MMOCTOSIHHOT'O TOKa.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3mepenne 3JIeKTpUYeCKOro HarpsHKEHUS
BOJIETMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, IUIOIIAX ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YePE3 PE3UCTOP,

OT COMPOTUBJIEHUS PE3UCTOPA U HATTPSKEHUS
Ha pE3UCTOpE.

ITpoBepka mpaBuia CIIOXKEHUS HATTPSKEHUN
IIPY MOCJIENOBATEIIBHOM COEAUHEHUH JIBYX
PE3UCTOPOB.
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3akon J[xoyns—JIenna.
DNeKTpUUECKUe Lenn

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[TpoBepka npaBuiia Jyisi CHIIBI TOKA

IIpU NapaJlJIeIbHOM CO€IMHEHUU PE3UCTOPOB.
AHan3 CUTyalluid MOCIEI0BATEIbHOTO U
napajieIbHOTO COSMHEHUS TPOBOJHUKOB

B JIOMAIIHUX 3JIEKTPUUECKUX CETSIX.

Pemienue 3aga4 ¢ ucnosib3oBaHueM 3akoHa Oma
1 (opMyI pacueTa IEKTPUIECKOTO
CONPOTUBJIEHUS MIPU MOCIEN0BATEILHOM

U MapajuieIbHOM COEAUHEHUH MPOBOIHUKOB.
Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP.

OrnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEISIEMON HAa PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMITOYKY OT HaIpsDKEHUS Ha HEH.
Omnpenenenue KII/1 narpeBarens.
Uccnenosanue npeoOpa3zoBaHus YHEPTUU

IIPU OABEME T'Py3a IJICKTPOJBUTATEIIEM.
OOBsicHEHHE YCTPOICTBA U MPUHITUTIA IEUCTBUS
JIOMAIIIHUX JIEKTPOHArPEeBATEIbHBIX MPUOOPOB.
OObsicHEHUE TPUYHH KOPOTKOTO 3aMbIKAHHUS

Y TIPUHLIUATA TEUCTBUS TUIABKUX
MPEIOXPAHUTENEH.

Pemienue 3aa4 ¢ UCMob30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTOosiHHBIE MArHUTHI.
B3aumoericteue

Hccaenosanne MaruuTHOTO B3aMMOJIEUCTBUS
MOCTOSSHHBIX MAarHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruauTtHoe nosie 3emiu

Y €r0 3HaYCHUE [T )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHenue
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJBUrATEIICH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydeHne MarHuTHOTO OISl TOCTOSTHHBIX
MarHUTOB MPHU X OOBCTMHCHHUH U Pa3/ICIICHUN.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS
MTOCTOSTHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO OISl TOCTOSTHHBIX
MarHUTOB MPHU X OOBCTMHCHHUH U Pa3/ICIICHUN.
IIpoBeneHne ONBITOB MO BU3YaIU3aLUHU M10JIA
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHue siBIeHNA HAMATHUYMBAHUSA
BEILIECTBA.

HccnenoBanne qelCTBUSI AJIEKTPUYECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb CHJIBI B3AUMOJCHUCTBHUS KaTyIIKH
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTylIKE.

AHanu3 CUTyalni MPaKTUYECKOTO IPUMEHEHHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydeHune nercTBrSI MArHUTHOTO TTOJIS

Ha MPOBOJHUK C TOKOM.

N3ydyeHne nelcTBUs SIIEKTPOABUTATES.
N3mepenne KII/] anexkTpoaBuratenbHOR

YCTaHOBKH.
Pacrnio3zHaBaHue U aHanu3 pa3anyHbIX
MIPUMEHECHUIN AJIEKTPOIBUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPOWCTBA U Ap.)
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2.4 | DnexTpoMarHuTHasI 4 Onbitel @apanes. SABnenue | OOBITHI O UCCIEAOBAHUIO SBJICHUS
WHTYKITAS AEKTPOMArHUTHOMN AIEKTPOMATHUTHOW MHAYKITUH: UCCIICIOBAHNE
uaayknuu. [paswio JIeHna. | i3MEHEHHIA 3HAUYCHUS ¥ HAIIPaBJICHUS
DneKTporeHepaTop. WHAYKIIMOHHOTO TOKa
CniocoObl oJTy4eHUs
ANEKTPUYECKON DHEPTHH.
DJIEKTPOCTaHIIUN
Ha BO30OHOBIIIEMbBIX
HMCTOYHHUKAX YHEPTUH
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME

51



9 KJIACC

JIIBHKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE JIBUKEHHUE.
HepaBnomepHnoe
MPSMOJIMHEWHOE JIBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpOCTb TeNa Mpu
HEPABHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBo0OoOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

110 OKPY>KHOCTH.

Ilepuon u yacrora
obOpamenus. JImaelinas

Y yIJIOBasi CKOPOCTH.

No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI JEATEIHHOCTH O0YYAIOIINXCS
/i pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanuueckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHHE Pa3INYHbIX IPUMEPOB

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pazIuYHBIMU crioco0amu (ypaBHEHHE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HBIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX
TEJ OTCUETA.

Amnanus tekcra ["anummest 00 OTHOCUTEIBLHOCTH
TIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenre cpeaHe CKOPOCTH CKOJIBKEHUS
Opycka Wiu ABM)KEHHUS LIapyKa M0 HAaKJIOHHON
IUIOCKOCTH.

AHanus u o0cykeHne cnoco0oB
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LlenTpOoCcTpEMUTENBHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpEeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJICTTH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenue myT, MPOMAEHHOTO 3a IaHHbIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHHU.

OOcyXaeHue BO3MOXHBIX TTPHHIIUTIOB
JeicTBUS IpUOOPOB, U3MEPSIIOLINX CKOPOCTh
(cnuaOMETpOB).

Boluncienue myTu ¥ CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSMOTUHEHHOM JIBMKCHHUH
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBYKCHHSI TeJia 10 TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JIBMKCHHSI TeJla OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeNCYmKU 8pemMeHu
O0OUHAKOBDL.

OnpeneneHue yCKOpeHus Tena

MIPU PaBHOYCKOPEHHOM JIBI)KCHUU
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110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue nepruoaa 1 4acTOThl 0OpaleHHs]
T€Ja Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBUKEHMSI T€JIa 110 OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KHHEMaTHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JABM)KEHUS PA3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKECHHUS
B IIPUPOJI€ U TEXHUKE (HA MpUMepax CBOOOTHO
NaJaroluX Tell, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3suuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHHUSL.

Cuna TSKEeCTH U 3aKOH
BCEMHPHOT'O TATOTEHMS.

Y ckopeHue cBOOOTHOTO
najieHust. /[Br>keHue miaHer

HaOmronenue u 00CykJ1I€HUE OIBITOB

C IBIDKEHUEM Tea IPH YMEHBIIICHUH BIIASTHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcra ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMH B Pa3IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0Cyk1eHHEe MEXaHUYECKUX
SIBJICHUH, IPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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BoKpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMoCTh 1 ieperpy3Ku.
PaBHOBeCHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUHU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JIelCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKECHUIO U BHIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/vmm mpoBeACHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS
TeJa OT IPUIIOKECHHON K HEMY CUJIbI 1 MACChI
Tena.

Amnanns 1 00bICHEHUE SIBICHUMN
C UCITIOJIb30BAHUCM BTOPOI'O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMmaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosb3oBaHUEM 3aKoHa ['yka.

I/ICCJ'IGI[OBaHI/IC 3aBHUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JAaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Omnpenenenue kodhuimeHTa TpeHus
CKOJIBKCHUSI.

V3mepeHue CHitbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ ucmop30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIBKEHUSI.

AHaM3 IBWKEHUS TEJ TOJBKO O] ICHCTBUEM
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CHJIBI TSIKECTH — CBOOOIHOTO MaJCHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOJIHOTO MaJICHUS OT MaCChI Tela.

OneHKa BETMYUHBI CUIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXTY IBYMS TEJIaMU

(mJ14 pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

Hab6mronenue u o0cyX1eHHnEe OMBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBUKECHHH.

AHan3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3a1a4 Ha onpeiesieHHE Beca Tena

B PA3JIMYHBIX YCIIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIIEECs] Ha OTIOpE.

OrnpenesneHue IeHTpa TSHKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJibca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUYKEHUE.

Mexanuueckas padbota

Y MOILIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SJHEPTUU

u paboTtsl. [loTennuanbHas
SHEPIUs Teia, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[loTeHnManbHAsA SHEPTUS
CXKaTOU MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KUHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
MMITYJIbCA MPU a0COJIIOTHO YIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TEN.

AHaN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JBUYKEHUS B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUSI,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aa4 ¢ NCIIOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU NIOIbEME T'Py3a C UCIIOIb30BaHUEM
HEMOJBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

I10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE N3MEHEHUS
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MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
MIPY JIBUKEHHUU 10 HAKJIOHHOM IIOCKOCTH.
DKclepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJICHUU.

[IpumeHeHne 3aKkOHa COXpAHEHUA
MEXaHMYECKON YHEPTHUH JIJIs pacyera

MOTEHINAJIbHON M KHHETUYECKON SHEPTHUM TeEa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPAaHCHHA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHUs U BOJTHBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebarenbHoe ABuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: ePUOI,
4acToTa, aMIUIUTY/Ia.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHEeprun
pH KoJieOaTeIHLHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIE KOJIeOaHMsl.
Pe3onanc

Hao0mronenue xonedanuii o JeUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKCHHUE
MOA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 Koje0aHuii rpy3a Ha HUTU

1 Ha IIPyKHUHE.

OmnpeneneHue 4acTOThl KOJICOaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH Ieproaa KoeOaHui

rpysa, noABCIICHHOT'O K JICHTC, OT MaCChI I'py34a.

HaOmronenue u o0cyxaeHne ONBITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD NIEPHOJA
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IprMeHeHne MaTeEMaTUIECKOTO

Y IPY’KUHHOT'O MAasiTHUKOB B KAYECTBE MOJENEN

TSl OTIUCAHUSI KOJIEOAHUHN B OKPYIKAIOIIEM
MHUDE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 Nadest

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHuyeckre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIe

Y TOTNEPEUYHBIC BOJTHBI.
JlirHA BOJIHBI 1 CKOPOCTH €€
pacnpocTpaHeHHUs.
MexaHn4eCcKre BOJTHBI

B TBEPJIOM TeJIe,
CECMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPa3BYK

OOGHapyXeHHe 1 aHaJIN3 BOJHOBBIX SBJICHUI
B OKPY’KafOIIEM MHpE.

HabOmronenue pactipocTpaHeHUs MPO0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HAPY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre JJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOAHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pe30HaHCa.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, IOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHUIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
oJie DIEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JJIEKTPUUECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHHUE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YUCIIE
BOJIH. Mcrionbp3oBaHue C IOMOIIIBI0 MOOUIILHOTO TeNeoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEKTPOMAarHUTHAS IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX POSIBICHUS
cBera. CKOpOCTh CBETA. AJNIEKTPOMATrHUTHOT'O U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBbI, N3JTy4€HUs] HEOECHBIX TEl
(cMBICTIOBOE UTEHUE).
Pacnio3HaBanue u aHanM3 pa3au4HbIX
IIPUMEHEHUH 3IEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbI€C ABJCHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyaeBas mozienb cBera.
HcTtouHuku cBera.
[IpsiMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBL.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

Habnronenue onbITOB, IEMOHCTPUPYIOIINX
SIBJICHHUE TPSMOIMHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTMPOBAHUE COJTHEYHOTO
Y JTYHHOTO 3aTMEHUMU.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJCHMUS.

N3yuyeHue cBOWCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

10 MOJTYYEHHIO U300paKeHUN B BOTHYTOM

U BBIMTYKJIOM 3€pKaJiax.

Hab6nronenue u 00bsiCHEHUE OTIBITOB

MO MPEJOMJICHHUIO CBETA HA TPAHULIE
Pa3ITUYHBIX CPE, B TOM YHCIIC OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBaHue SIBIICHUN OTPAKEHUS

Y IPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
KHU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4u ¢ HCNOJIB30BaHNUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 JIunza. Xop myueit B munze. | [lomydenne n3o0pakeHU ¢ MTOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUKpockona | Onpenenenre GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTUYECKasi CUCTEMA. JVH3BL.
bimsopykocTh AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U TaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToamnmapara, MUKpOCKOIA, TEJIECKOIIA.
N3ydeHne Moienu riaa3a Kak ONTHYECKON
CHCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U TATbHO30PKOCTH, IPUHIIHIA T1eHCTBUS
OYKOB
4.3 | Paznoxenwue 6enoro 3 Paznoxenue 6enoro cera Hab6nronenue paznoxxenus 6e10ro cBeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
ClioxxeHue CreKTpaTIbHBIX HaOmnronenue u 00bsICHEHHE ONBITOB
uBeToB. [lucnepcus ceeta 10 TIOJTyYEHUI0 0€JI0T0 CBETa IPU CII0KECHUN
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCTIPUSTHUIO IIBETA IPEIMETOB IIPH UX
HAOIIO/ICHUH Yepe3 IIBETOBBIE (PUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienu onsIToB Pesepdopaa
MOTJIONIEHUE CBETa U TUTaHEeTapHas MOJEIb 10 UCCJIEIOBAHUIO AaTOMOB, BBIIBIDKCHHE
aTOMOM atoma. Mognens aroma bopa. | rumoTe3 0 BO3MOKHBIX pe3yiIbTaTaX OMBITOB

HcnyckaHue v MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIaraeMoro CTpOCHHUSI

cBera aToMoM. KBaHTBHI. aTOMOB, (popMyIIMpOBaHUE BHIBO/IOB

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OINBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICIIA aTOMa M OCHOBAHUM ISl TUTIOTE3bI
bopa o cranimonapHbIX OpOUTaX AIEKTPOHOB.
Hab6nronenue CruioniHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCyXaeHNE BO3MOKHBIX THIIOTE3 O MOJEIIAX

sapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonnast moaenp
aTOMHOTO sipa. 30TOmBI.
PagnoakTuBHEBIE
npespatenus. [lepron
MOJIypaciiajia aTOMHBIX sIIep

CTPOCHHUS sIIpa.

Omnpenenenre coctasa sep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YHCIIAM

Y 110 TTOJIOKCHHUIO B MIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHann3 U3MEHEHUS COCTaBa siApa M €ro
MIOJIOKEHUS B TICPUOINICCKON CHCTEME

IIPH 0-PATAOAKTHBHOCTH.

HccnenoBaHre TPEKOB 0i-4aCTHII TIO TOTOBBIM
dboTtorpadusim.

OOHapy>XeHUE U U3MEPEHHE PAIHAITTOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OI[CHKA €TO0
UHTCHCHUBHOCTH.
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Amnann3 OMoJI0THYSCKUX U3MECHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaIUOAKTUBHBIX U3JTYUYCHUH.
Hcnonb3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MEJIMIIMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3aga4 ¢ HCIOJIb30BAaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTO COXPaHEHUS MAaCCOBBIX U 3apS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SAECPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruu. Peakiuu cuaTe3a | OmeHka SHEPTUU CBS3U SJIEP C UCTIOIb30BaHHEM
u fenenus sauep. Mcrounuku | opmyisl DiiHIITEHHA.
sHepruu CoHIa U 3BE3 1. OOcykaeHHE NEPCIEKTUB UCIIOIb30BAHNUS
SnepHas sHEpreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JencTBus paanoakTuBHBIX | OOCYyKIeHNE MPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA JKUBBIC po0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpPTraHHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpEHME 9 Cucremaruzanus BrinonHenne yueOHbIX 3a1aHH, TPEOYIOITUX

u 00001eHne
coJiep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 00001IIeHHE TPEAMETHOTO
COJICPKaHUs U OITbITA
JCSTEBbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(bU3UKH OCHOBHOTO 00IIIETO
oOpa3oBaHuUs.

JIEMOHCTPALMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MOJTYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IIOBCEIHEBHOM »KM3HU U BBISIBJICHUS
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[ToaroroBka K

OCHOBHOMY
roCyJJapCTBEHHOMY
’K3aMeHy 1o (pu3HnKe

TUTsT O0y4JarOIIMXCS,
BBIOPABIIMX 3TOT y4EOHBIH
npeaMeT

(U3NYECKUX OCHOB Psi1a COBPEMEHHBIX
TEXHOJIOTHUH;

— IPUMEHEHUS] OCBOCHHBIX
DKCIIEPUMEHTAIIBHBIX

YMEHUU

JUTSl UCCIIeI0BaHUS (PU3UUECKUX
SBJICHU, B TOM YHCJIE JUISl IPOBEPKU
TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.
Pemenne pacueTHbIX 3a1a4, B TOM YHCIIE
IIPEAIOIaraoInX UCII0Ib30BaHNE
(U3HUECKUX MOJIEIE U OCHOBAaHHBIX Ha
COJIEpKaHUU PA3IMYHBIX Pa3JIeIoB Kypca
(du3uKH.

BrlinonHenue u 3amura rpyninoBbIX

WIN UHAUBUAYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpIKaHUEM Kypca (QU3HKU

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubmuoreka [{OK
https://m.edsoo.ru/7f416194
11 ®dusuka - HayKa o MPUPOe 2 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnmorexa LIOK
https://m.edsoo.ru/7f416194
1.2 dusnvecKue BETUYNHBI 2 1 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubmmoteka IIOK
https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHHSI 2 1 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pasneny 6
Pasnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA
bubnunorexa LIOK
https://m.edso0.ru/7f416194
2.1 CrtpoeHue BemecTra 1 ®U3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

99 JIBH>KeHWE 1 B3aUMOJICMICTBUE YaCTHI]
' BEILIECTBA

2.3 AFpeFaTHBIe COCTOsIHUA BEIICCTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunorexa LIOK
https://m.edso0.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. /IBu:xeHHe ¥ B3auMo/ielicTBUE TeJl

3.1 MexaHnueckoe IBIKEHUE

3.2 WNuepuus, Macca, IIOTHOCTh

bubmuoreka [{OK
https://m.edsoo.ru/7f416194
®UN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmmoteka IIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3 Cumna. Buner cun

Hroro no pazneny

14

21

bubnmnorexa LIOK
https://m.edsoo.ru/7f416194
®UN3UKOH JIAB

https://physicon.ru/eor-

list/4-fizika

Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
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https://physicon.ru/eor-list/4-fizika
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4.1

4.2

Masnenue. Ilepenaya naBieHust TBEPABIMU
TCI1aMU, X KUJAKOCTAMHU U ra3aMu

HaBJ’ICHI/Ie KHNIKOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnunorexa LIOK
https://m.edso0.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

4.4

ATmochepHoe naBiieHue

JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TEJIO

bubnuoreka [{OK
https://m.edsoo.ru/7f416194
OU3HMKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoteka IIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

21

5.1

5.2

Pabora 1 MOIIHOCTH

[IpocTeie MexaHU3MBI

bubnmnorexa LIOK
https://m.edsoo.ru/7f416194
®U3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

but6mmoreka [IOK

https://m.edsoo.ru/7f416194
DOU3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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bu6nmmoreka [IOK
https://m.edsoo.ru/7f416194

5.3 MexaHndeckasi SHEprus 4 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny 12
bubnuoreka [{OK
https://m.edso0.ru/7f416194

PesepBHOe Bpemst 3 ®13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 12
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8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pen 1. TerioBble AiBJIeHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
11 CrpoeHnue u CBOICTBA BELIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TemoBele poLeccel 21 1 5 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Wroro mo pazneny 28
Pa3pea 2. DiekTpuyecKkne M MATHUTHBIC SIBJICHHSA
bu6mmorexa [IOK
DNeKTpUUYeCKue 3apsiabl. 3apsHKEHHBIE Tela https://m.edsoo.ru/7f4181ce
2.1 . 7 1 OU3MKOH JIAb
11X BIAMMONCHCTBIE https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN SEKTPUUECKUNA TOK 20 2 7 ®U3UKOH JIAB

https://physicon.ru/eor-

list/4-fizika
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2.3 MarsuTHbIE SIBICHUS

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.4 DJNIeKTpOMarHuTHasi UHIYKIUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

37

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika
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9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
MexaHnyeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 10 1 OU3U1KOH JIAB
ONUCAHUS )
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 BsanmonelicTBue Ten 20 1 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHEHUs 10 3 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJIHBI
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHuueckue KojieOauus 7 3 O®U3UMKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.2 MexaHu4ecKkre BOJTHBI. 3BYK 8

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny 15

Pa3nea 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

SJ'ICKTpOMaFHI/ITHOG II0JIE 1
QJICKTPOMAarduTHBIC BOJIHbBI

3.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Wroro mo pazneny 6

Pa3nen 4. CBeToBbI€e IBJICHUS

4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®IU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3 Paznoxenune 6eoro cBera B CIIEKTP 3

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazaeny 15
Pa3pen 5. KBanToBble iBJICHUSA
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
51 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro siapa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuun 7 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000IIaI0IM A MOLYJIb
bu6mmorexa [IOK
ToBToperHe 1 0GOGIIEHHE CONCPKAHM https://m.edsoo.ru/7f41a4a6
6.1 7.9 9 2 OUN3UKOH JIAB
Kypca Qu3miH 3a forace https://physicon.ru/eor-
list/4-fizika
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®usnka — Hayka 0 IpUPOJE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

duznyeckue BeINYNHBI U UX
U3MepeHne

https://m.edso00.ru/3c9c9366

https://m.edsoo.ru/df1f6fb8

https://m.edsoo.ru/6185e41e

VYpok-uccnenosanue "M3mepenne
TEMIIepaTypbl P TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

https://m.edsoo.ru/2312c9d7

Kak ¢usuka u agpyrue
€CTECTBEHHbBIC HAYKU U3yUYalOT
npupoay. EcTecTBeHHOHay4HBIN
MeTo/ rmo3Hanus. Omnicanmue
(bUBUYECKUX SIBICHUHN C TIOMOIIIBIO
MoJenen

https://m.edsoo.ru/3842f3a4

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JATbHOCTD MONETA
HIapuKa, MyneHHOro

https://m.edsoo.ru/145e7ble
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TOPU30HTAIILHO, TEM OO0JIbIIe, YeM
OoJibile BhICOTA MMycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOEHUE BEIIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

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

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «OIMbITHI 110
HAOII0ICHUIO TEIIOBOTO
pacuIupeHusi Ta30B»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3p Mexay cBOHCTBaMU

BCIICCTB B PA3HBIX aIrpCraTHbBIX
COCTOSAHHUAX U UX

ATOMHOMOJICKYJIAPHBIM CTPOCHUCM.

OcoOeHHOCTH arperaTHbIX
COCTOSTHUH BOJIEI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBIKEHUE

Cxkopoctb. EnuHuIbeI ckopoctu

https://m.edsoo0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

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

https://m.edsoo.ru/fdd6c394

14

15

Pacuer IMYTH 1 BpEMCHU ABHUXKCHUA

Huepuus. 3akoH UHEPIIUH.
BzaumopeicTBue Ten Kak npuIrMHa
M3MEHEHUS CKOPOCTHU JIBUKEHUS
T

https://m.edsoo.ru/f1164e28

https://m.edsoo0.ru/7b9b482¢

16

ITnotHOCTE BemecTtBa. Pacuer
Macchl U 00BbeMa Teja 1o ero
IIJIOTHOCTH

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

17 «Omnpenenenue MIOTHOCTH https://m.edso00.ru/766f1f89
TBEPJIOTO TEIA»

18 Peitienie 39184 110 TeMS https://m.edsoo.ru/3f769a5a
"I[lnoTHOCTD BemecTBa"
Cuna Kak XxapakTepuCTHKa

19 B3auMoaercTBuA Teil. Cuita https://m.edsoo.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3ydenue

20 SABHCHMOUTH PACTIRCHIA https://m.edsoo.ru/afbd9bdd
(medopmariun) NpyKUHBI OT
MPUIIOKEHHOM CHUITBD»

21 SIBnenue Tarorenus. Cuma TsHKECTH https://m.edso00.ru/5f763ae9
CBS13b MEXKTY CHIION TSKECTH U

22 Mmaccoii Tena. Bec Tena. Pemenune https://m.edso0.ru/511ca9df
3aga4 no reMme "Cuna tsoxecta”
Cuna TspKeCcTH Ha IPYTHUX TUIaHeTax.

23 PuznyecKkue XapakTEpUCTUKH https://m.eds00.ru/384f287b
TUTAHET

24 Usmepenue cui. lunamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tenma. HeBecomocth https://m.edsoo.ru/594bb9cd
CrnoxxeHune AByX CHil,

26 HaIPAaBJIEHHBIX 10 OJHOM MPSAMOM. https://m.edsoo.ru/62elae35
PaBHozelicTByIOIIAst CUII

27 Pemenmte 31124 110 Teme https://m.edso00.ru/78755da8

"PaBHonelicTBytomas cui"
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28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. Tpenue B mpupone u
TEXHHUKE

https://m.edsoo0.ru/8481b4bd

29

JlaboparopHas pabota «3ydenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIIUXCSI
MOBEPXHOCTEH»

https://m.edsoo.ru/99ea5ef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHUe
crny, «CHuiasy,
«PaBHOEUCTBYIONIAS CUID»

KonrtposnbHas pabora no remam:
«MexaHu4ecKkoe JBIKEHUEY,
«Macca, IIOTHOCTbY, «Bec Tenay,
«I'paduueckoe n300paxxeHue cui,
«Cuibi»

Hasnenue. CriocoObl yMEHbIICHUS
U YBEJIIWYCHHUS JABICHUS
JlaBrienue ra3za. 3aBHCUMOCTD

aBJIEHMS ra3a oT 00bEMa,
TEMIIEPATYPhI

https://m.edso00.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

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

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cach

35

Ilepenaya naBneHus TBEPABIMU
TeJIaMH, KHUIKOCTSIMU U ra3aMH.
3axoH [lackans

https://m.edsoo.ru/cfb73461
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JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JE€HCTBUEM CHUIIBI https://m.edsoo.ru/8e8367h5
TSDKECTH
Pemenne 3amau mo teme «JlaBinenue

37 B JKHJKOCTHU U rase. 3aKoH https://m.edsoo.ru/3c9f6fad
ITackans»

38 CooOmraronuecs cocysl https://m.edsoo.ru/384621b8

39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopurresoit https://m.edso0.ru/1f58766b
JKUJIKOCTHBIM HacoC
AtMmocdepa 3emmnu. [Ipuannbl
CYIIECTBOBAHMS BO3AYIIHON

41 0001109KkH 3eMIIH. 3aBUCHUMOCTh https://m.eds00.ru/9249b692
aTMOC(hEepHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

42 Bec Bosnyxa. AtmochepHoe https://m.edsoo.ru/ccd4dads
JIaBJICHUC

43 Vsmepenne armocgeproro https://m.edsoo.ru/22f14fba
nasieHust. OneiT Toppuderum
3aBUCUMOCTh aTMOC(HEPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edso00.ru/6¢c48c524
Mopst
Bapomerp-anepoun. AtmochepHoe

45 https://m.edso0o.ru/e7a99517
JABJICHHUE HA Pa3IMIHBIX BHICOTAX

46 Pemterne saja< o Teme https://m.edso0.ru/c12835a8

"ATtmocdepHoe naBneHue"
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47

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas pabota
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIKOCTH)

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

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH Beca
TeNa B BOZAC OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YaCTH
Tena»

https://m.edsoo.ru/3c11398¢

50

51

52

53

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U
omnpezaeneHue eé
rpy30MOaBEMHOCTH"

Pemenue 3agau o remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnennue
TBEPJBIX T, )KUJIKOCTEH U Ta30B)»

Mexannueckas pabota

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edso00.ru/3373694¢

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

54

55

MomaocTts. EAUHUIIEI MOIITHOCTH
VYpoxk-uccnenopanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IpH
noabEMe 1o JIecTHure"

https://m.edso00.ru/4395592¢

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

80


https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

56

IIpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppryare

https://m.edsoo0.ru/1283aa34

57

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TEIL,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/3c¢391d99

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U Ta30BY /
Bcepocculickas npoBepoyHast
pabora

https://m.edso00.ru/76988618

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

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

60

61

62

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koadduiment nonesHoro aeicTust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

Pemenue 3agau no reme "Pabora,
MotHocTh, KITI"

0.5

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

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

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SJHeprusl.
Kunerndeckas ¥ NOTCHIMAIBHAS
JHEprus

https://m.edsoo.ru/2delcc24
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3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

64

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

YPOK-IKCIIEpUMEHT 110 TEME
"JKCepUMEHTAJIBHOE OIPEIEIICHHUE
65 W3MEHEHUSI KUHETUYECKON U
NOTEHLUAIbHON PHEPTUH ITPU
CKaTbIBaHMM TeJja I10 HAKJIOHHOU

miockocty"

https://m.edsoo.ru/fbb989ba

66 KonTtponpsHast pabora o Teme

«PaboTa 1 MOIIHOCTh. DHEPTHS
Peseprurlit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4yeckoe
nBrkeHue"

PesepBHblit ypok. Pabora ¢
68 TekcTaMmHu 1o Teme "PaborTa.

MoiuHOCTB. DHEprus"

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

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

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
» Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposkie
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypes:

OcHOBHBIE TIOJIOKEHUS

1 MOTCHYIUPHOKHHOTHARUKOR 1 https://m.eds00.ru/4b6b1523
TEOPUHU U MX OTIBITHBIC
MTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mopaenu TBEpIOTO, JKUAKOTO U

3 ra3000pa3HOro COCTOSTHUMN 1 https://m.eds00.ru/7236c9f9
BEIIIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHH BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

5 Kpueraniieciiie 1 aMoppHie 1 https://m.eds00.ru/5d25b3dd
Tena

6 CMaiHBANNE H KAHILIAPHOCTE. 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSXKEHUE

7 TenoBoe pacmupeHne u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temmnepatypa. CBsi3b TeMIIEpaTyphl

8 CO CKOPOCTBIO TEIIOBOTO 1 https://m.edso00.ru/767b611b
JIBUKEHUS YACTHI]
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Buytpennss sneprus. CriocoOsl
WU3MCHCHUS BHYTPCHHEW SHEPTUH

https://m.edsoo.ru/7al61b6d

10

11

12

Bupel rerionepenaun
Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB B LEJIX
sHeprocoepekeHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIIIIOCMKOCTD

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHEHHE TEIIOBOTO OanaHca.
TemooOMeH U TeTIOBOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaboparopHnast pabota
"HccnenoBaHue IBIEHUS
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOAHOU U Topsiueit BoAbI"

https://m.edsoo.ru/b1634a45

15

16

17

Pacuer konnuecTBa TEMIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa ¥ BBIACISIEMOTO MM IIPH
OXJIaXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeabHOU
TEIIOEMKOCTH BenecTna"
DHeprus TomnBa. Y aeabHas
TEIUIOTA CTOPaHUs

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b
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18

IInaBnenue u oTBepIEBaHUE
KPUCTAJUIMYECKUX Te. Y ienbHas
TEIUIOTA IIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

Jlaboparopnas pabota
"OnpeneneHue yaenbHON TeIOThI
IJIaBJIeHUs Jabaa"

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

20

21

22

23

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue

Kunenue. VY aennHas TemnjaoTa
Hap006p8.30BaHI/I$I N KOHACHCAalluH.
3aBHCHUMOCTh TEMIICPATYPhbL
KHIICHUSA OT aTMOC(i)epHOl"O
JaBJICHUA

Bnaxxnocts Bo3ayxa.
JlaGopatopHnas pabora
"OnpeneneHne OTHOCUTENbHOU
BJIAKHOCTH BO31yxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

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

https://m.edsoo.ru/e4c6ce3f

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

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

24

[IpuHIMIIBI pabOTHI TETIJIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

https://m.edsoo.ru/al4fldbc

25

26

KIIJI TenmoBoro ABUraTes.
TermoBbIe ABUTATEIIN U 3aITUTA
OKpY>Karole cpebl

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPTUHU B TEIJIOBBIX Mpolieccax

https://m.edsoo.ru/c1c67641

https://m.edso00.ru/89535ae3
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27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TenaoBbIe ABJICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BelrecTna"

https://m.edsoo.ru/dfea43fc

28

KonrponsHas pabora o Teme
"TerutoBble gaBieHUA. 3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTna"

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

29

30

31

Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnekTpu3auus TeJa UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

B3aumopaeincTBue 3apsyKEHHBIX Tell.
3akoH Kynona

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

https://m.edsoo.ru/lde2a6dc

https://m.edso00.ru/9753c836

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MTOJIEH

https://m.edso0.ru/46777f42

33

34

35

Hocurenu snexTpudeckux 3apsios.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

IIpOoBOAHMKY M TUAIEKTPUKH.
3aKOH COXpaHEHMS DIEKTPUUECKOTO
3apsza

Pemenue 3ana4 Ha mpuMEHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc
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36

DNEeKTPUUECKU TOK, YCIIOBUS €r0
cyuectBoBaHus. Mcrounuku
JIEKTPUUECKOTO TOKA

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

37

38

39

JIenCTBUA dIIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBue
AIEKTPUICCKOTO TOJISI Ha
MPOBOJHUKHU U JUAJIEKTPUKH"

DJIEKTPUYECKUH TOK B METaslIax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/aele7251

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

https://m.eds00.ru/23935322

40

41

42

43

DneKkTpuyecKkas 1enb U e€
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas pabora
"N3MepeHue u peryinupoBaHue
CHJIBI TOKA"

DJEeKTpUUECcKOe HapsKeHHE.
Bonbr™merp. JlaGopaTopnas pabora
"N3MepeHue u peryJiupoBaHue
HanpspkeHns"

CornpoTuBieHNE NPOBOJHUKA.

VY nenbHoe CONpOTUBIICHUE
BElIECTBA

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

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

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

44

JlabopaTopHas pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO

CONMPOTUBJICHHUA ITPOBOJHUKA OT €TO

JUTMHBI, TUIOLIA/IU TIONEPEYHOT0
cedeHus u marepuana”

https://m.edso00.ru/8852b3cf
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45

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma st
y4acTKa Ienu

https://m.edsoo0.ru/224862ac

46

Jlaboparopnas pabota

"UccaenoBanne 3aBUCUMOCTH CHITBI

TOKa, UYILEro 4Yepe3 pe3ucTop, oT
COIPOTUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7c5a

47

IlocaenoBarenbHOE U
napajuieTIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

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

48

49

50

51

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPH MOCJIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JUIS CUJIbI TOKA MPH
napajieIbHOM COCMHEHUN
pe3uctopon"

Pemenue 3aga4d Ha MIPHUMCHCHUC
3akoHa Oma AJI pas3;IndIHOTro
COCAUHCHU IMTPOBOAHUKOB

PabGora u MOIIIHOCTb

AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

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

https://m.edso0.ru/24e36972

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

52

JlaGopaTopHas pabota
"Onpenenenue paboTsl U
MOIIHOCTHU 3JIEKTPUUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66
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53

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEIN IICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBUE

https://m.edsoo.ru/6e766¢29

55

56

Ypok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSTHHBIX MAarHUTOB"

MarnutHoe nojie. MaruuTHoe 1oJie

3eMJId U €ro 3HAaUYEHHUE UISA KU3HU
Ha 3emiie

https://m.edsoo.ru/3ab2hd56

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

57

[ToaroroBka K KOHTPOJILHOU paboTe

10 TeMe "DJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
ANEKTPUYECKUH TOK"

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

58

59

Kontponbnas paboTa mo teme
"DneKkTpuuecKue 3apsbl.
3apsKEHHBIE TeJla U UX
B3auMozcucTBuUsA. [10CTOSAHHBIN
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepodHas
paborta

PezepaHbliil ypok. Pabora c
TekcTamu 1o Teme "llocTosHHbIN
AJIEKTpHUYECKU TOK" /
Bcepocculickas npoBepoyHas
paborta

https://m.edsoo.ru/18b3achf

https://m.edsoo.ru/713efeab
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60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHne >IEeKTPOMarHiuToB B
texHuke. JJaboparopnas pabora
"N3y4yenue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnonp3oBanue
ANEKTPOABUraTEIEeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI 3eKkTpoaBUTaTesns"”

https://m.edsoo.ru/9c99a4b7

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

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

64

Onektporereparop. Crocoos
MTOJTYYEHUS AIEKTPUIECKON
SHEPTUH. DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU

https://m.edsoo.ru/d926dc7f

65

66

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrponsHas pabora o teme

"DNeKTpuUeCcKue U MarHUTHBIE
SIBJICHUS"

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96
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PesepeHsiii ypok. Pabora ¢

67 Tekctamu 110 Teme "TermnoBbie 1 https://m.edsoo.ru/7d3485el
SIBIICHUSA"
PesepsHsiii ypok. Pabora ¢
68 TeKCTaMH 110 TeMe "MaruuTHbIe 1 https://m.edsoo.ru/46a7afas
SIBJICHUSA"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME
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https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

MexaHnueckoe IBUKEHHE.

1 A 1 https://m.edsoo.ru/54c98fca
MarepuanpHasi TOUKa
Cucrema orcuera.

2 OTHOCHUTENBEHOCTbE MEXAHUUECKOTO 1 https://m.edsoo.ru/5¢869dc5
JBIDKEHUS
PaBHoMepHOE IPAMOIMHENHOE

3 P p 1 https://m.edsoo.ru/bc342e86
NBIDKEHNE
HepaBHOMepHOE NPAMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpsimonnHEiiHOE PaBHOYCKOPEHHOE

5 p p yerop 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CKOpoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 https://m.edso00.ru/2c456185
I'padux ckopocTH
JlabopaTopHas pabota
"Onupenesenne yCKOpeHus Tejia Ipu

7 ped yerop P 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIB>KEHUH T10
HaKJIOHHOH IJIOCKOCTH"
Cso0Ooxnoe nageuue teia. O

8 BODOAHOC MAACHHE TEIT. LBITHL 1 https://m.edsoo.ru/163cf472

Tamnnes
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PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctH. [Iepuon u yacrora

9 . https://m.edsoo.ru/7a978b7a
oOpartenusi. JInneitnas u yriaonast
CKOpPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBLI 3AKOIL LIDIOTOHA. DEKTOP https://m.eds00.ru/8776289d
CHJIBI
Bropoii 3akon HrroToHa.

12 . https://m.eds00.ru/6b639d94
PaBHogeiicTByIOIas cua
T 7 H .

13 PETHH SAKOH HIbIOTOHA https://m.eds00.ru/6155617e
Cyneprio3unus cui
P

14 CIICHHE AT HA NpHMEHCHHE https://m.edso0.ru/52e8393d
3akoHOB HeloToHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CLLIEHHE 3273t 110 Teme «CHia https://m.edsoo.ru/3bf34e6¢c
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/aaée6bc3
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb

19 Pemenne 3aza 1o Teme «Ciia https://m.eds00.ru/97c5c938
TPCHUS
JlaGopatopHnas pabora

20 "Onpeznenenne ko3 PuumeHTa https://m.edsoo.ru/78ff698c
TPEHUs CKOJIbKEHUs"
Pemrenue 3agad mo reMe "3aKOHBI

21 Herotona. Cuina ynpyroctu. Cuna https://m.eds00.ru/885c63el

TpeHUs"
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22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majeHust

https://m.edsoo.ru/c4cba3c3

23

VYpoxk-koHpepenuus "JIBrxeHue et
BOKPYT T'PaBUTALIMOHHOTO LIEHTpA
(Conneunas cucrema). 'anmaktuxu"

https://m.edsoo.ru/6a48e5c3

24

25

Pemenue 3amau nmo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TArOTEHUS"

HepBaﬂ KOCMHYCCKaA CKOPOCTh.
HesecomocTts u MEeperpy3Knu

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dba5

26

PaBHOBeCHe MaTepUAIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKpEMJIEHHONW OChIO BPALLEHUS.
MowmeHT cuibl. LienTp TsoxecTn

https://m.edsoo.ru/a351cela

27

28

PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LleHTp TsokecTn

Pemrenue 3agad mo reme "MoOMEHT
cuibl. LleHTp TsxecTn"

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

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

29

[ToaroroBka K KOHTPOILHOM paboTe
o teMe "MexaHnuecKkoe IBUKCHHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/2bafb487
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30

KonrponsHas pabora o Teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tenna. UMiysabsc CUibL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3alMOJEHCTBUE

https://m.edsoo0.ru/251e6f13

32

33

Pemenue 3ana4 no teme "3akoH
COXpPaHEHUs uMIysbca"

Ypok-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexanunueckasi paboTa U MOIIIHOCTb

https://m.edsoo.ru/848ba637

35

36

37

PaGota cunbl Ts:KECTH, CUITBI
YIOPYTOCTH U CUJIbI TPEHHUS

JlaGopatopHnas pabora
«Omnpenenenue padbOThI CHUITbI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJla TI0 TOPU30HTAIBLHOM
TTOBEPXHOCTI

CBs3b 9HEprUH U pabOTHI.
[TorenmuanbHast SHEPrus

https://m.edsoo.ru/d7a7c555

https://m.edso0.ru/667c837¢e

https://m.eds00.ru/84817179

38

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHr

https://m.edsoo.ru/24d61ab5

39

3akoH COXPAHCHUA DHCPIUU B
MEXaHHUKEC

https://m.edso0.ru/24661f29

40

Jlaboparopnas pabota «3yueHue
3aKOHA COXPAHCHUS SHEPTHI»

https://m.edsoo.ru/48838ca3
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41

KonebarenpHoe JABMKCHHUE U €T'0
XapaKTCPUCTHKU

https://m.edsoo.ru/7b9859af

42

43

44

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

MaremaTuyecKuid U NPyKUHHBINA
MasiTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTh

nepuoaa KOJIEOAHHH OT KECTKOCTH
IPY>XUHBI 1 MACChI I'py3a»

https://m.edsoo.ru/ad17f942

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/blc7271b

45

[IpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIEOaHMIX

https://m.edsoo.ru/8544337¢e

46

47

48

JlaGopatopHnas pabora
«OmpeneneHue 4acToThl ¥ Iepuoa
KOJICOaHUH TIPYKUHHOTO MasITHUKA)

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Irpy3a»

Mexannueckue BosiHbl. CBOlCTBa

MEXaHHNYCCKHUX BOJIH. HponoanHe u
TMOMNCPCUYHBIC BOJITHBI

https://m.edsoo.ru/bald1d48

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

https://m.edsoo.ru/8ed367¢e7

49

VYpok-koHpepeHus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
tene. CelicMMuecKre BOJIHbBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. PactipocTpanenue u
OTpa)keHUE 3ByKa

https://m.edso0.ru/8a594969
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Ypok-uccnenoanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

https://m.edsoo0.ru/2b95f238

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
Ypok-koHpepeHius "YIbpTpa3sByK U
uH(}pa3ByK B IPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanunueckue KoneOaHus u
BOJIHBI"

https://m.edso0o.ru/699e3612

https://m.edsoo.ru/ffc5cbba

https://m.edsoo.ru/b347159%
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KonTponbhas padota no teme
"3aKOHBI COXPaHEHHUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/e9924b5e
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DNeKTPOMarHuTHOE TOJIE.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

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

57

58

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBS3H"

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

59

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

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

60

Pemenwue 3a1a4 Ha onpeeiieHne
YacTOTHI U JJINHEI
3JIEKTPOMArHUTHOMW BOJTHBI

https://m.edsoo.ru/ebe362a6
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DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTth cBeTa. BonHoBbIE
CBOICTBA CBETA

https://m.edsoo.ru/ech99257
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Hcrounuku ceera. I[Ipsmonuneitnoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUS
Connua u Jlynst

https://m.edsoo.ru/f3de5613

63

64

3aKOH OTpa)K€HUs CBETA. 3epKaia.
Pemenue 3agau Ha npuMeHeHNE
3aKOHA OTPAXKEHUsI CBETa

IIpeHOMHCHHeCBCTa.BaKOH
IIpCIIOMJICHUS CBCTA

https://m.edsoo.ru/45e9f872

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

65

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBera. Mcnonb30BaHKe MOJTHOTO
BHYTPEHHETO OTPAKEHUSI B
ONTHUYECKUX CBETOBOJIAX

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

66

JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yria najieHus Ha TpaHule "BO3ayX-

CTCKJIO

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

67

VYpok-koHpepeHus

"M cnonp30BaHuE IOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

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

68

JIna3el. OnTryeckast cuiia JIMH3EI

https://m.edsoo.ru/c6451cf4

69

ITocTpoenne n300paskeHMii B TMH3AX

https://m.edsoo.ru/3b4b5e4f
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Jlaboparopuas pabota
"Onpenenenue GOKyCHOTO
PacCcTOSHUS U ONTUYECKON CHIIBI
cobuparomei TUH3bI1"

https://m.edsoo.ru/911a47ch

71

Ypoxk-konpepenuus "Ontruueckue
JIMH30BbIE TPUOOPHI"

https://m.edsoo.ru/5b79227a
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73

I'ma3 kak ontuyeckas cucTeMa.
3penue

Ypok-koHpepenius "ledexTs
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213
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Paznioxxenne 6emoro cBera B CIIEKTP.
Omnbitel HeroTona. Ciioxxenue
CHEKTpaNbHBIX I[BETOB. [lucnepcus
cBeTa

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

75

Jlaboparopnast pa6ota "ONBITHI 11O
Pa3IoKEeHUI0 OEJIoro CBETa B CIIEKTP
Y BOCIIPUATHIO IIBETA TIPEAMETOB
IpU UX HaOJIIOIEHUM yepes
1[BETOBbIE (HUIBTPHI"

https://m.edsoo.ru/b4867994

76

Ypok-nipakTukyM "BosHOBBIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u nuppaxuaus”

https://m.edsoo.ru/1b4e5e94

77

78

OmnbiThl Pesepdopna u miianerapuas
MOJIeTb aToMa

IToctynatel bopa. Mozaens atoMa
bopa

https://m.edsoo.ru/c36effb5

https://m.edsoo.ru/d5e656ba

99


https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994
https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba

I/ICHyCKaHI/Ie 1 NOorjiIomecHMUE CBCTa

79 aromoM. KBantel. JIuneiiuaroie https://m.edso0.ru/9fb5689b
CIEKTPBI
Ypok- "Hab

80 POICHIPAITTIIIN a"moﬂeHHe https://m.edso0.ru/83b9a577
CIIEKTPOB UCITyCKaHUS

81 PamgmoaxkTuBHOCTE U €€ BUIBI https://m.edsoo.ru/8e724769
C )

82 TPOCHHE ATOMHOTO Sipa https://m.edso0o.ru/2d85bef3
Hyxnonnas moaens
P .

83 HMOAKTHBHEIC NPCBPALICHHA https://m.edsoo.ru/8b56a71d
M3oTomsr
P :

84 " CHICHIE 3a/at To Tene " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIC TpeBpaIicHUs

85 [Tepwon momypacmana https://m.edso0.ru/523a9317
VYpoxk-koHpepeHuus

86 "PagroakTHBHBIE H3ITyYCHHS B https://m.edsoo.ru/4eadf6es
MpUpOIe, MEAUIIMHE, TEXHUKE"
SnepHbie peakiuy. 3aKOHbBI

87 COXPAaHEHHUs 3apsAA0BOT0 U https://m.edsoo.ru/c4cbe7ee
MAacCOBOTI'0 YHCEI
9 .

88 HEPTHA CBASH ATOMHBIX AP https://m.edsoo.ru/734f11cl
CBsi3b MacChl U DJHEPTHUH
P "s

89 emeHHenzanaq HO TEME 7AICPHEIE https://m.edsoo.ru/5efa6f52
peaknun
Peakuuu cunTe3a M 1eCHUS SIIEP.

90 Ucrounuku sueprun ConHua u https://m.edsoo.ru/2d7262c2
3BE3I
VYpok- "s

91 poi-Konepennus *slnepras https://m.edsoo.ru/bd4h6e5e

sHepreTuka. JlencTeus
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PaIMOAKTUBHBIX U3TyYECHUN Ha
JKHBBIE OpraHu3MbI"

92

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KsanToBric sBincHuS"

https://m.edsoo.ru/d9f1261a
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94

95

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanroBnie sBaenus"

[ToBTOpeHuE, 0000IIEHNE.
Jlaboparopubie pabOTHI 110 KypCy
"B3aumopeiictBue ten"
IToBTrOopenue, o6o0mmenue. Pemenune

pacueTHBIX U Ka4ECTBEHHBIX 33]a4
1o TeMe "TernoBble nmpouecchr”

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

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

https://m.edsoo.ru/d3248943

96

[ToBTOpenue, 06o61eHue. Pemenue
pacueTHBIX U KaUeCTBEHHBIX 3314
no Teme "KIIJ] TenmoBbIx
nBUTatenei”

https://m.edsoo.ru/28f67bc4
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[ToBTOpenue, o6o0menue. Pemenune
pacueTHBIX U KaUECTBEHHBIX 3a]1a4
o reMe "KIIJI anekrpoycraHoBOK"

https://m.eds00.ru/399f4911
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[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"CBeTOBEIE gBIICHUS"

https://m.edsoo.ru/lcd92c22
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[ToBTropenue, o6o0menue. Pabora ¢
TEKCTaMU 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTropenue, o6o0menue. Pabora ¢
tekcramu 1o teMe "Koiiebanusa u
BOJTHEI"

https://m.edsoo.ru/497cclc6
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[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBBIE
sBIeHU"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTtamMH 110 TeMe "KBaHToBas u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3nUecKue ABJICHUS B IPUPOJIE,
IIPY 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT MCIOJIB3YEMBIX BEJIWYHMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/II-ICCKI/IX BCINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (PU3NUECKUE SBIICHUS U TIPOIIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL MPUUIUHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOrMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

peuaTth pacyéTHele 3a4a4d B 1 — 2 elCTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3BIBaOIIUE (PU3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCIOBMS  3a/ladyd  3aluChlBaTh  KpPaTKOE  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peuieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTh  IOJYy4EHHOH

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH X0 OIBITAa U (POPMYJIMPOBATH BHIBOBI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAaHUEM IHPSIMbIX H3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IIaHy, (UKCUPOBAaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOmrolaTh TIpaBWiIa TEXHUKHA O€30IacHOCTH TIpu  pabore ¢

1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3yd 3HAHUA O CBOMCTBaX (1)I/I3I/ILICCKI/IX SBJICHHUH W

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIpaBOYHBIE MaTEpHUaIbl, pecypchl ceth MHTepHeTr, Bianersb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOILEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenath O00S3aHHOCTH B Tpynme B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIKX 3aKOHOMCPHOCTH

1.7

peumaTth pacyéTHble 3a1aud B 2 — 3 NEHUCTBUS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIyUYEHHOE 3HAYeHUE (PU3NUYECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATH IIPOBEPACMOE MPEAIIOIIOKCHNE, OUCHNBATL IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

1.11

BBIIIOJHATh IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U rpadUKoOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX I.[GHCI\/JI

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

SABJIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM MOHSATUWHBIN amnmapar

Kypca (pU3MKH, COITPOBOXK/IATh BBICTYIUIEHHUE ITpEe3eHTalMen

MIPH BBIMOJTHEHUH YY€OHBIX MMPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BHICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh N3YUCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,
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1.5

IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7a4y B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YyEMBIX  BEJIHYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUUUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIONB3Ysl 3aKOHBI M (HOPMYJbI, CBS3BIBAOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pEIICHUs, IPOBOAUTH PAcu€Thl U OLICHMBATh PEAIMCTUYHOCTH

MOJIYYE€HHOT0 3HAaYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIISATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
IIPOBEJICHUST MCCIECNOBaHUs, [eNaTh BBIBOJABL, WHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHUPOBATH BBIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MPOBOJIUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJbTaThl C Y4€TOM 3aJaHHOM MOTPEITHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, UCIOJIB3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUHN Y4eOHO-TPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHGPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCEJTHEBHON KHM3HM sl oOecriedyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3J0pPOBbIA U CO6HH1HCHHH HOPpM 3KOJIOT'HYCCKOI'O

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (hOPMYIIHPYs TOMCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BlageTh NpuUéMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHus, MyOIMYHO NPEACTABISTh PE3YIbTAaThl MPOSKTHON WIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

Odu3uka — Hayka O mpupoje. SBIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BeMMUWHBL. M3MmepeHue (uU3MUECKUX
BenuunH. Dusmyeckue npubopsl. Ilorpemnocts

u3MepeHuil. MexayHapoaHas cucTeMa eIMHUIL

1.3

14

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKCHUC T'UIIOTE3,
OKCIICPUMCHT II0 TIIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TeNl.
Nsmepenue TEMIIepaTypPbl npu IIOMOII!

KUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHUU BEILIECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJIBI, HX

2.1 pazMepsl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE
BEIIECTBA
JIBwkenne wyacTtuiy BemecTBa. CBs3b CKOPOCTH
2.2 NBWKEHUST 4YacTUll ¢ Temreparypoi. bBpoyHoBckoe
nBwkeHue, 1uddy3us
23 B3anmopeiicTBre 4acTHIl BEIIECTBA: MPUTIKEHUE U

OTTAaJIKUBaHHUC




ArperaTHble COCTOSHUS BELLECTBA: CTPOEHUE I'a30B,
KUAKocTed M TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
2.4 B3auMocBs3p MeXIy CBOMCTBaMHM BEIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTryeckre pabOTHI:
Ouenka aMameTpa aromMa METOJIOM psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITEl IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUKCHHUE. PaBHOMepHOE 31
' HEPAaBHOMEPHOE IBUIKECHUE
3.9 Ckopoctb. Cpenssisi CKOpOCTb IIPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS
SBnenue nHepuuu. 3aKoH MHEpUUHU. B3anmopeiictBue
3.3 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' ITOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTeHNA U cuna TsbkecTu. Cuila TSHKeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusa. TpeHHe CKOJBXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupoie U TEXHUKE
3.9 CrnosxeHue cuj, HalpaBJIEHHBIX MO OJHOW IPSIMOM.

PaBHOelicTBYIOIIIASA CHIT

3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKCHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA U Tak pganee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKka WM [IapukKa Io
HAKJIOHHOM TuiockocTH. OrpeneneHne MIOTHOCTH
TBEPAOro  Teja. OmnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTD pacTsDKeHUs (nedopmariun) mpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tella U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3nYeCKue SIBICHUS B Ipupoaec: NpuMEpbl IBUKCHUSA C
pa3iIM4HbIMU CKOPOCTAMU B JKUBOM 1 HEXKUBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

Hasnenue TBEpaoro Tena. CrocoObl yMEHBIIEHUS H
YBEJIMYEHUS 1aBJICHUS
JaBnenue rasza. 3aBHUCHMOCTb JIaBJIEHUS rasa oOT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHHUA TBép,[[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3axoH Ilackais. ITHeBMaTHUeCKHE MAIIMHEI

3aBHCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuii  mapajokc. Coobmaromumecs

cocynsl. ['mapaBinueckre MeXaHU3MbI

Atmocdepa 3emnu u  armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHHS BO3AYIIHOW 000JIOUKH
3eMIIH. OnbIT Toppuuennn. 3aBHUCHMOCTh
aTMOC(EepHOro JaBIEHHs OT BBICOTHl HaJl YpPOBHEM
Mopst

W3mepenue atmochepHoro nasieHus. [TpuGopsr s

H3MepeHust aTMoc(hepHOro JaBIeHUS

4.7

JlelicTBUE XKMAKOCTH M ra3a Ha MOTPYXKEHHOE B HHUX
Teno. BrelTankuBaromas (apXxuMmenoBa) cCuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3gyxormnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyX€HHOH B IKUAKOCTb 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEUCTBYIOLIEH
Ha Telo, MNOrpyxéHHoe B KuAKocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneiaeHue e

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOocepHOTO JaBJIEHUsS Ha JKUBOW OpraHU3M,

IJIaBaHUE PBIO

411

TexHuyeckue yCTpOWCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUNA Ipece,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas paboTa

5.2 MexaHuueckass MOIHOCTb

£ 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' m1ockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TWpaBwiIo»  MexaHukd. Koadpunumenrt

5.5 MOJIE3HOTO  JeWcTBUA ~ MexaHu3MmoB.  [IpocTbie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTeHumanpHas 3HEPTUU TeNA, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

5 g [lonHas mMexaHuueckas 3HeEprus. 3aKOH U3MEHEHUs U

COXpaHEHUS MEXaHUUYECKOH SHepruu




5.9

5.10

[IpakTuueckue pabOTHI:

Onpenenenne  paboThl  CWIBl  TPEHUS  IIPU

paBHOMEpPHOM JBMKEHMHM Tejla T0 TOPHU30HTaIbHON
noBepxHocTu. MccnenoBaHue — ycloOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

du3nueckue SBICHUS B npupoac: pbHaru B TCIIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasnena 3JIeMeHTAa

TexHuueckue YCTpOﬁCTBai pbryiar, HO,Z[BI/I)I(HHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTD, ITPOCTHLIC

MCXaHHM3MEI B 6LITy

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopdHbie

TCIIa

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TeIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUSA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBierne W OTBEpJEBaHUE  KPHUCTAUIMYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apurateneid  KIIJ
6.15 TEIJIOBOTO JIBUTATeNsl. TemIoBble ABUTATENN U 3alUTA
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOIECCaX
[TpakTudeckue paboTHI:
OnpiThl MO OOHApY)XEHHIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBbITH 110 BRIPAUTMBAHUIO KPUCTAILIOB OBapEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.




[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HaGmoienne n3MeHeHusI BHYTPEHHEH dHEpPTUU Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJI€HHUS ~ TEIJIOOOMEHa  MpHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenne KOJIUYECTBA TEIIOTHI, IOIYyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
LHUAJTUHIPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

@dusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaWUIAPHBIC SIBIICHUS B TIPHPOJIE,
KPHUCTAILIBI B IpUpO/Ie, n3nyderue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWIUISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpudeckoe noJie. Hanpsxénnocts

7.3 AMEKTpUYEeCKOoro mojs. [lpuHnmm  cyneprno3unuu

ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »snexkTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' ANEKTPUUYECKOTO TOKa. ICTOUHHMKY MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKHH TOK B
JKUJKOCTSAX U ra3ax
- Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa aJ1s1 yyacTKa Lenu
[locnenoBarenpHOE U MapayIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mojie 3€eMIIM U €ro
7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' ToKka. [[puMeHeHne PJIeKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MAarHUTHOTO MOJs HA MPOBOJHHK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIoOpTe
218 Oneitel  ®apanes.  SIBneHue  2IEKTPOMarHUTHON

uHaykuuu. [Ipasuno Jlenna




7.19

7.20

DJIeKTPOreHepaTop. CriocoOsr MOJTyYEHUS
DJIEKTPUUYECKOW  DHEPrHH.  DJIEKTPOCTAaHIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMH TeJl MHYKLIHUEH
U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue ACUCTBUSA DIEKTPUYECKOrO IOJSA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
MIOCTOSIHHOT'O TOKA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HaNPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa Hu
HAIpPsDKEHUS Ha pEe3UCTOpE.

OmnpITHI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIA/IM TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBWiia CIOXKEHHUS HaNpsHKEHUH Tpu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka npaBuiia i CUJIbI TOKA MPU HapalIeIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HAYUIETO Yepe3 pe3ucTop.
OmnpeneneHve MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIETSIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
Hanpsbkenus Ha Heil. Onpenenenue KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TpU HMX OOBEAMHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnsITHI,

JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboThI
3JIEKTPOABUTATEIS. H3zmepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKaA

7.21

7.22

duznueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, dIICEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS JUTsI )KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHC

TexHUYEeCKHE YCTPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK AINEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TIPUOOPHI, HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUYECKUE
MIPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKA.
. Cucrema otcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHNYECKOTO ABVKEHUS
8.3 PaBHOMEpHOE IPSIMOJTMHEWHOE ABUKEHUE
HepaBHoMepHOE  MOpsIMOIMHEWHOE  JBH)KCHUE.
8.4 CpenHsst UM MIHOBEHHass CKOpOCTb  Tejla  IIpH
HEPaBHOMEPHOM JBUKEHUU




Yckopenue.  PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE

8.5
JIBUKCHHEC
8.6 CBobonnoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBM)KEHME 110 OKpYy)KkHOCTH. [lepron n
8.7 yactoTta oOpamienus. JIuHeiiHass W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPCHHE

8.8 ITepBsiii 3akoH HploToHA

8.9 Bropoii 3akon HproToHa

8.10 Tpertwuii 3akon HeroToHa

8.11 [TpuHIMI CynepHO3UINH CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHuUs: CWJIa TPEHHsI CKOJBKEHHs, Cuia
' TPEHMSI TIOKOSI, IPYTHE BUIBI TPEHUS

814 Cuna TSOKECTM M 3aKOH BCEMHPHOTO TSATOTCHHUS.
' YckopeHnue cBOOOAHOTO NaieHUS

815 JBuxenne mnmaHer Bokpyr Comnma.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpy3ku

816 PaBHOBecue maTepuanbHOW TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH

8.18 Nmnynse tena. U3menenne numnysbca. MMnynbce cuisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuyeckas paboTa U MOITHOCTh

892 PabGora cun TspkectH, ympyroctd, TpeHus. CBs3b
' SHEPruM U paboThI

893 [loTreHnuanbHas DdHEprusi Tena, MOMHATOTO HaJ
' MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHmanpHas YHEPTUS CKATOW MPYKUHBI

Kunernueckas sneprusi. TeopemMa 0 KMHETUYECKOM
8.25
SHEPTUU
8.26 3aK0H COXpaHEHHUsI MEXaHWYECKON IHEPTUU




8.27

[TpakTryeckue pabOTHI:

OnpeneneHne cpeaHe CKOPOCTH CKOJBKECHHsI OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
Onpeznenenne yCKOpPEHUs Teja MpH PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYyTHM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBDKEHWUM  0e3  HadaJbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JABHUXXCHNU 663 Ha4vaJbHOU CKOPOCTH IIYTHU OTHOCATCHA
KaK ps HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJILHOI'O  IAaBJICHUA.
Omnpenenenve kod(dduiMeHTa TPEeHHUs] CKOJIbKEHUS.
Onpenenenne >XECTKOCTU TpYyxHHBL. OnpenencHue
paboThl CUJIBI TPEHHS TPU PABHOMEPHOM JIBIKEHUU
TeJa IO TOPU30HTAILHON TTOBepXHOCTH. OmpeeneHme
paboThl CHUIIBI YNPYrOCTH TpU TOABEME TIpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXHOI'O W ITOABUXHOI'O

0JIOKOB

8.28

dusnueckue SBICHUS B npupoae: IMpuiIrnBbI U OTJIIUBEI,
JABWKCHUEC IIJIAHCT ConneyHoH CHUCTCMbI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuuueckue YCTPOﬁCTBaZ CIIMAOMETP, HJaTUYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyiebaHWil: Mepuoj, 4acrora,
aMIUIATYy1a
MareMatnueckuii W NPYKHHHBIA  MAasTHUKH.
9.2 [IpeBpamienne  dHEpPruM  MpU  KoJeOATEIHHOM
JBUKEHUU
0.3 3aryxatomue Koyiebanus. BeIHyKIeHHbIe KOleOaHMs.

Pe3onanc




9.4

Mexannyeckue BoaHbl. (CBOMCTBA MEXAHMYECKHUX
BOoiH. lIponosibHbIE M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  paclpOCTpaHEHHUS.
Mexanndeckue BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[TpakTryeckue paboTHI:

OnpeneneHue 4acToTbl M NEepUOAA  KoieOaHWH
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl M NEepUOAA  KojieOaHWH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHMMOCTH Iepuoja KoJjeOaHui
MOJBEIIEHHOIN0 K HHUTU Ipy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuojaa KoseOaHui
IIPYKMHHOIO MasiTHUKa OT Maccel rpysa. [IpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojebaHMM  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHbl. M3MmepeHue yckopeHHs CBOOOJIHOTO

naaCHusA

9.8

9.9

dusnyeckue SBICHUS B IPUPOE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuuyeckne YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3JICKTpOMaFHI/ITHOG I1I0JIC. SHCKTPOMaF HUTHBIC BOJIHBI.

10 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
10.2 [kana 371eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BonHoBEIE cBONCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 N3yueHue CBOMCTB JJICKTPOMATrHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIIBHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOJIOrMYEcKOoe
10.5 JIeicTBUE  BUAMMOTO,  yIbTPadUOIETOBOTO |
PEHTI€HOBCKOI'O U3ITy4eHUN
10.6 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop nyueit B 1MH3E
116 Onrtuyeckas cuctema (oToanmnapara, MUKPOCKONa U
' TEJIECKOTIA
117 I'ma3 kak onTudeckas cucrteMa. bInM30pyKocTh H
' JTaJIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B cnekTp. ONBITHI
11.8 Herorona.  CrokeHue  CIEKTpPalbHBIX  LBETOB.
Hucnepcus ceera
[TpakTueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH  yIjla  OTpaskeHUs
CBETOBOTO JIy4a OT yIJIa MaJICHusI.
W3yueHne XapakTepUCTUK M300paxKeHUs MpeaMeTa
B TUTOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH Yrila TPEIOMIICHUS
11.9 CBETOBOTO Jiy4a OT yrja MaJeHUsl Ha TPAHUIIE «BO3IYX —

CTEKIION.
[Tonyuenue n300paxKeHui c MTOMOLIBIO
coOuparomien JTUH3bI.
Onpenenenue (doxycHOro paccTosHus u
ONTUYECKOH CUJIBI COOMpArOIIEHi TNH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.




OnBITH 110 BOCIIpHUATUIO IIBETA IMPECAMETOB IIPpU HUX

HaOJIOICHNH Yepe3 BETOBbIC (DUIBTPHI

du3nuecKkue SBICHUS B npupoac: 3aTMCHHUA COJIHI_[a n

11.10 JlyHbl, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakus, pagyra, MUPax)
111 TexHuyeckue  yCTpOUCTBa: OYKH,  IIEPUCKOIL,
' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBUGIE SABJIEHUA
s OmnpiTel Pezepdopna u mnaHetapHass Mofelb atoma.
' Mogaens aroma bopa
192 Hcnyckanue u morioiieHue cBera aToMoM. KBaHTHL
' JInHelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- u raMmMa-u3ITydeHHs
194 Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTomsl
125 PaagunoaxTuBHble mpeBpamenus. [lepros nomypacnana
' aTOMHBIX STEp
126 SnepHble peaky. 3aKOHbI COXpaHEHMsI 3apsJ0OBOIO U
' MacCOBOI'0 YHCET
DOHeprusi CBA3U aTOMHBIX siiep. CBsi3b MacChl U
12 12.7
SHEpPIruu
128 Peakiun cuHTe3a u geneHus saep. McrouHuku
' sHeprun CoJIHIIA U 3BE3]
129 SAnepnas oHepretuka. JlelicTBHE PpaJMOAKTUBHBIX
' U3TYy4EeHUH Ha KUBBIE OPTraHU3MBbI
[TpakTyeckue paboOTHI:
Habmioienne CIUIOMIHBIX W JIMHEMYaThIX CIEKTPOB
19.10 U3ITy4EHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOro hoHa
®u3nyecKkue SBICHUS B TMPUPOAE: ECTECTBEHHBIN
12.11 pasvoaKTUBHBII ¢oH, KOCMHYECKHE Ty4u,

paZoaKTUBHOE H3JIY4YCHHE MPUPOIAHBIX MHHEPAJIOB,




12.12

JEUCTBUE PAJUOAKTHBHBIX M3JIyYCHUH HA OpPraHHU3M
4eJI0BEKa
TexHuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

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




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTroIeHHsI PaBIIT 0€30MAaCHOTO TPY/Ia: HaOMoeHNEe (PU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3UUIECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEICHUE HECIOXKHBIX AIKCIEPUMEHTAIBHBIX HCCIICAOBAHUIA;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHUA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS! (PU3HMUECKUX IPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTU; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJTY4YEeHHON WH(POPMAIlMKM Ha OCHOBE WMEIONIMXCS 3HAHUU |
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBbIKAMHU TPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUSA
11 Mexanuyeckoe JABWXKEeHHE. MarepuanibHas Touyka. Cucrema oOTcuYé€Ta.
' OTHOCHUTENBLHOCTD IBUKEHUS
PaBHOMepHOE U HEepaBHOMEpHOE ABMXKeHue. Cpeausisa ckopocTs. Dopmyna st
1.2 BBIUUCIIEHHUS cpeaHeit ckopoctu: V = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIUHATHI TEa OT
BPEMEHH B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIMH CKOPOCTH, MPOSKIINU
NepeMenieHusi, MyTH, KOOPAWHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUA
3aBUCUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBUKEHHUS:
N
Sl =vy s+ ay= %
dopMynbl IS MPOSKIUUA TEPEMEIICHUS, MPOEKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBHCHMOCTH OT BPEMEHH IS TPOEKIIMH YCKOPEHHUsI, TPOSKIINH
CKOPOCTH, NPOEKIMHU TEepEeMEUICHUs], KOOPAUHATHI MPH PAaBHOYCKOPEHHOM
NPSAMOJIMHENHOM JBUKCHUU
CBoOoanoe nmageHue. opmyIibl, OMUCHIBAIONTHE CBOOOIHOE TIaJIEHUE Tela 110
1.5 BEpTUKAIN (JBM)KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emumn). ['padviku 3aBUCUMOCTH OT BpPEMEHH JUISI TPOCKIIUUA YCKOPCHHS,




IPOEKIUK CKOPOCTH M KOOPAMHATHI IPH CBOOOJHOM MaJeHUM Teja II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

1.6 yckopenusi. Dopmyiia 1uisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocTs BemecTa. @opmya i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHHUS TEIa U BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
1.11 F. 21 = _F1—>2
112 Tpenue nokos u TpeHue ckobxkeHns. opmyna Juist BEIMUCICHUSI MOTYJIS CUJIIBI

TPCHUSA CKOJILXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMUPHOTO TSATOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3U MoBepxHocTU 3emiuu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeIUYUHa.
1.15 pP=mi
Nwmnynbee cuctemsl Ten. M3Menenue ummynbea. UMIynbe cumibl
3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOfI CHUCTEMBI TCJI:
1.16 p=myUy +m, U, =const
PeaktuBHOE ABMKEHUE
Mexannueckast pabota. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:
A=Fsoos0
MexaHnueckasi MOIIIHOCTb:
1.17
n=4
I
Kunetnueckas u NMOTCHIMAJIbHAs SHCPIrUs. CDopMyna JJIs1 BBIYUCIICHU S
118 KUHETUYECKON SHEPIUH:




Teopema o kuneTnueckoi aneprun. @opmyna Ajs BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOAHITOrO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYEeCKOM aHeprun. Popmyiia sl 3aKOHA
COXpaHEHUS MEXaHUUYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxkubIi 1 HeOABWXKHBIN O0510ku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 JaBnenue raza. ATMocdepHOe TaBlIeHUE.
I'mapocTaTudeckoe naBlieHUE BHYTPH KHIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
D=pgh+P,
1.22 3akoHn [lackansa. ['mapaBnuueckuii npecc
3akon Apxumena. Dopmyna sl ONpEAENICHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Fag =pgV




VcaoBue nnaBanus teia. [lnaBanue CYI0B U BO3AYXOILIaBaHUEC

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTY/AA, IEPUOA M YacToTa KOJeOaHHi.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpanieHue sHepruu mnpu

KoJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoieOanus. Pe3zoHanc

MexaHudecKre BOJIHBI. HpOIIOJII)HLIe M IOIICPCYHBIC BOJHBI. I[JII/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByx cpell. MHdpa3Byk U yIpTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenune cpeaHell MIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIbI; KECTKOCTH
MPY>KUHBL; KO3(PUIIMEHTA TPEHUSI CKOJIbKEHUS; paOOThl CUIIBI TPEHUSI, CHUITBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIIOCKOCTH;
YCKOpeHHUsi Opycka TpH ABWKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacTOTHI U
neproja KolebaHWii MaTeMaTHMYeCKOro MasTHHUKA; YacTOThl M TMepuoja
KoJIeOaHU# MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIErO HA phlvar;
paboThl CHIIBI YOPYTOCTH TMPH MOABEME T'py3a C MOMOIIBI0 HEMOIBUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a € MIOMOIIBIO TTOIBHYKHOTO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHWMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHOMN
YacTH TeJa U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI
OT MAcCCHhI TeJIa; CHJIBl TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pojia MOBEPXHOCTHU; CUJIbI yIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT CTEIIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsT OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
neproja (4acToThl) KoJeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepUO/Ia
KoJeOaHui MPYKMHHOTO MasgTHHUKA OT MAacChl Ipy3a U >KECTKOCTH MPYKUHBI;
WCCIIeIOBAaHNE HE3aBUCUMOCTU TEpHoJa KOoleOaHUN HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuueckue sA6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IMUYHBIMU

CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOAE




U TEXHUKE, MPWIMBBI M OTJIMBBI, JABIKEeHUE IU1aHeT CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, PhIUar B TEJIE YEJIOBEKa, BIUSHUE
aTMoc(epHOro NaBjeHUS Ha >KMBOW OpraHH3M, IUIaBaHHUE PbIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHHUKH, PaKEThbl, pbIyar, HO,Z[BH)I(HI)Iﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6BITy,

L3l COOOIIAIOIIUECS COCYbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpPUHM CTPOCHHUS

2.1 BemiecTBa. Mojemnu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JlBukeHnue uyactul BeniecTBa. CBsA3b CKOPOCTH JBM)KEHMSI YacCTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmxenue, iudpdysus

2.3 CMaunBaHuE U KalWUISPHBIE SBICHUS

2.4 TemoBoe paciiupeHue u cxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
HarpeBanne wu oxnaxzaeHue ten. KoauuecTBo TEIIOTHL. Y enbHas
TEIUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUu B TEIUIOBBIX IpoOIEccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
HUcnapenue n konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IPOLECCE
210 WCIapeHuss W KOHJeHcauuu. KumeHue KUIAKOCTU. YJIenbHas TemioTa

napoo6OpasoBanus: L = Q/m




2.11

BnaxnocTtn BO3yXa

2.12

[InaBnenne wu kpucrauMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluH. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

toruBa: = Q/m

2.14

[Tpunnume! padoTe! TerioBeix asurateneii. KIT/ remoBoro qsurarens

2.15

2.16

2.17

IIpakmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOIO HWIMHPA; KOJIUYECTBA
TEIUIOTHl, IMOJYYEHHOIO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBaAHHOM
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWUYECTBA TEIUIOTHI,
OTJIAHHOI'0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEpaTyphbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31YyXa; YAEIbHON TEIUIOTHI
IJIaBjIeHUs Jpja. lccnenoBaHWe W3MEHEHMS TEMIEparypsl BOJBI  IIPH
Pa3UYHBIX YCIOBMAX; SIBICHUS TEIJIO0OOMEHa NMPH CMENIMBAHUU XOJIOJAHOW U

ropsiueit BOJBI; MpoIiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B ITPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texunuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, *KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaLII/IH TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

3.4

DnekTpuyeckoe nosie. Hanpspk€HHOCTh 3iiekTpuyeckoro mnois. [IpuHuun

CYMEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3JIEKTPUYECKOrO IMOJS HA

aneKkTpudeckue 3apsiabl. [IpOBOTHUKY U AUAIEKTPUKHI




[TocTosHHBIN AEKTpUYECKU TOK. J{eCTBUS AeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIIBHOE IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
38 3akon Oma s ygactka snekrpuueckon ernu: | = U/R
[locnenoBarenbHOE COEIMHEHUE TIPOBOIHUKOB:
I =1, U=U,+U,: R=R +R,
1 1 2 1 2
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O COIPOTUBIICHMUSL:
U=UsI=I+I;R=2.
2 2 ”
CMenianHble COEJUHEHUS IPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHutHOe Moji€ NPSIMOrO IPOBOJHMKA C TOKOM. JIMHMM
MarHUTHON MHAYKIIMHU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3aumoJeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHMK C TOKOM
3.15 OnbiTel @apazes. SABneHue 351eKTpoMarauTHOM nHayKuu. [Ipasuino Jlenma
Ipakmuyeckue pabomul
N3mepenne  3I€KTpUYECKOrO0  CONPOTUBIIEHHSI  PE3UCTOPA;  MOILIHOCTH
3.16 AJIEKTPHUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'ICL[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOLICTO B IIPOBOAHUKE

(pGSI/ICTOpBI, JIaMHO‘-II(a), OT HAIIPS’KCHU Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU




COIIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INIOMIAAN €T0 IIOIICPEIYHOro CEUYCHU U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAMHCHHWHN IPOBOAHHUKOB, IIpaBUJia JIA CHJIbI 3JICKTPUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode: DIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  DJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTe/IbHbIC AIEKTPOIPUOOPHI (mpuMepsl), ANCKTPUICCKHE
MPEJOXPAHUTEH, 3JICKTPOMArHHUT, JJIEKTPOABHUTaTeNb MOCTOSHHOTO TOKa,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DeKTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMAarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

3.4 Jlunza. Xon mydeit B muH3e. @OKycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuueckue mprudopbl
Ipakxmuueckue pabomul

N3mepenune onTudeckoi CUitbl COOMpPArOIe JIMH3bI; POKYCHOTO PACCTOSHUS
coOuparolei TUH3bI (110 CBONCTBY paBEHCTBA pa3MEPOB IIpeIMETa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWHOM (OKyce), MoKazaTells MpelOMIICHUS

3.26 crekia.

HccnenoBanme cBoiicTBa W300pa)KeHUS, MONYYEHHOTO C TOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHUs Ha TpaHulle
«BO3JTyX — CTEKIIO»

397 Qusuueckue senenusi 6 npupode: 3armenuss Comnna u JlyHbBI, 1Bera Tel,
' ONITHYECKHUE SBJICHUS B atMoc(epe (1BeT HeOa, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOToANmapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peakiuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbda-gactui. I[lmanerapras Mopaensb

' aToMa

4.3 CocraB aromHoro siapa. M3otormns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN
Quzuueckue s6neHUss 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX M3Ty4YECHUN HA OPraHU3M UYeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHAasA QHCPICTHKA




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3aHNE,
nepepaborandoe [leppimkun V.M., IBanoB A.M. AkiinonepHoe o011eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHuE,
nepepadboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHuE,
nepepadoranHoe [leppiukun .M., I'ythuk E.M., IBanoB A.U. u ap.
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

NudopmanimoHHO-METOANYECKOE MUCHhbMO 00 OCOOCHHOCTSX MPENoIaBaHUs
yueOHoro npenmMeta «dusuka» B 2025/2026 yuebHOM TOIY
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Metoanyeckue peKOMEHIAlMH 110 CO3JaHHUI0 KIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM H3YUCHHUEM
MaTeMaTuKH, GU3UKHU, XUMUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alusIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «OopaszoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Meroaunueckue pexkomenaannu. Opranu3anus Bzaumoaenctaus “lkomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

MGTOI[I/I‘-IGCKI/IC peKOMeHI[aHI/II/I 110 HByquPIIO TCMBbI «HOCTOHHHI:Iﬁ
ANEKTPUUECKUHN TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr fizika p e t.pdf

Y4ebHOo-MeToIMuecKoe 00ecTeueHre MPoIeCCOB MPENoIaBaHus XUMUH,
O6uonoruu, (UMK HA YPOBHIX OCHOBHOTO OOIIIETO M CPETHETO 00IIEero
O6p330BaHI/I$I C BKIIIOYCHHUCM JOIIOJIHUTCIBHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

KonrtekcTabie 3amaun. 3aganus Kk yaeonomy Kypey «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

MeToandeckuii Kerc. DNeKTpoMarHuTHast MHAyKuus. @usuka. 8 Kiace

(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika mk elektromagnitnaya indukcziya.pdf



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
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https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

U P®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET
e OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIIMOTEKA IHOK https://Mouypoxu.pd/
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