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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUI0 H3y4eHUs
Gu3MKN Ha JAEATEIbHOCTHOM OocHOBe. B mporpamme mo (u3Mke y4uTBHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METapeIMETHBIM pe3ybTaTaM 00ydeHHs, a TaKkKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Yy4CHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COJEp>KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcsl.

[TporpaMmma mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
MPEAMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYCCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeNoCTaBisieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOTo OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMPEHINOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHUS BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OlpesieNieHbl B KOHLEMIWM TPENnojaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoir ®enepauuu, peanus3yromux
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

[enun nzydyeHus: GU3HKU:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMIO3HAaHUS 1 (OPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  chepax  Oynyuiei
npo(hecCUOHATIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNEe 3HAHMM O JIMCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEHICHUS TMPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCICIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ nH(POpMalmen (GU3NIECKOT0o COACpPIKaAHUSA,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON IESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UIECKOM HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpaMmMe 1o (usmke nepeueHsb 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHUi, MpeiaraéMbX B pamMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelUyuH. DPuU3nyUecKue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHOHAy4YHbII METOJ IO3HAaHMA: HAOJIOJEHHWE, NOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOeel

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJl.

5. M3mepenue TeMmmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumonelicTBue uacTHil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysumn.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dbotorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM IBHKEHHHM. Pacuer myTtu u
BPEMEHU JIBUKCHHUS.
SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TeNl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIECTBA.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJia
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune cKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJICHCTBUM TET.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMONA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT IPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temmeparypbl. l[lepemaua paBneHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudemu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MAacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
YKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momnesHoro nencTBus (naiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPIUM.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEILIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepeaauM:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYEHHUE.

KonuyecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BEUIECTBA. TemaooOMeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIloBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMoc(hepHOro
JTaBJICHHS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHusl.

[Tpuniuner pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenue wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHIUHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBbIE SIBJICHHSI.

OnekTpuzanms Ten. J[Ba poaa dIEKTpUUYECKUX 3apsaaoB. B3aummopeicteue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [lpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS AIIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1OJ€  BJIEKTPUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSHHBIX ~ MAarHUTOB  TPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

MexaHu4yecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS YHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUsl CxKATOW NMpYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBUH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU ABMKEHUU TeNa MO ACHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psjJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIEOATETHHOM IBHKEHUH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTHU U CHIIBI
YIOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npo0ibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuwie pabomul u onvimol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJia KOJIeOaHUI Ipy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

IS L e

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. lIcronp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMonMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

X0/ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaK€HHUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydenue n300pakxeHMii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna v miuanerapHass mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnxpa. Msorombsl.  PannoakTuBHBIE
npespaienus. [lepron nmomypacnanga aTOMHBIX s1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYYEHUW HA YKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp Boaopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOIYJb TIPEAHA3HAYEH ISl CHCTeMaTU3alun
U 00oOmieHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUH AAHHOTO MOJIYJIS PEaJU3yITCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, 4YTo OOyYalOIIUMEeCs BBINOJHAIOT 33aJaHUS, B KOTOPBIX WM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe JIS1 IPOBEPKH TUIIOTE3 U MOJYICHHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEP, MPAKTUICCKOTO HCITOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIoBaHne 0000mIaroero xapakrepa. Moaynb 3aBepIIaeTCcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE Ba)XHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

peleHus;

e 8) ajanTanuM K M3MEHSIOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
APYTHUX,

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTH
du3uKy;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE T03HABATEIbHbIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JelicTBUA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUN );



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JTAaHHBIX U HAOIOICHUSAX, OTHOCAIINXCS K (DU3UUCCKUM SIBIICHUSM;
BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelleHuss y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIM
(U3MYECKUN JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBaTh 0O0OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJibHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEAIOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Y4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaABICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pellaeMble 3aJaul  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXKICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPEJCTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (U3NUECKOH
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yibTaTa o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NUeCKUX 3HaHUl;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYaIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pElleHUMN
rpymIon);

CaMOCTOATENbHO COCTABJIAThH aJITOPUTM peleHHs (PU3UUECKON 3aauu WK
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
bu3MUecKoro UMCCIEAOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMU, XUIKOCTIMU U
razamy, arMochepHoe JaBlieHHWEe, IUIAaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXaIollleM MHpEe, B TOM UHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MpPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMHM B >KMBOM M HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIABaHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuzmyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUYECKUH  CMBICH  HUCIHOJIB3yeMBIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEJTUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (DM3UYECKUX BEIIMUNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SIBJICHUS U IIPOIIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHSI CUII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaThH MIPOBEPSEMBIE
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIJIOKEHHOH WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opy1I0BaHUEM;

yYKa3bIBaTh MPUHIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W TyTEM CPAaBHEHMsI PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uH(OPMAITHIO, KOTOpas SIBISCTCS TMPOTHBOPEUYMBON WM MOXET OBIThH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHMs, CIOPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOIEHHsS O pe3ysibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHM 33JadaMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJI30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsifl, HIECKTPUUECKOE MOJIE€, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHHUE), KHIICHUE,
Teronepeaaya (TEenI0nmpOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHuTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SBJICHUM B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWUIIPHBIE SBJICHUS B TIPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUST B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYMHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUloTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CrOpaHusi TOIUIMBA, KOADQPHUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  OMHCAHUM MPaBUIBHO  TPAKTOBATh
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCTOJIB3YSd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBHUS 3a/lauyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble UIsl €€ penieHus, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE€ MOYKHO pELIUTh MpPH [OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIEN0BAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SBJICHUM WU
¢bu3znyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TmorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH H
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBA DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHUJIbI TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpYyro C UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUs], CIEeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHHUs (PU3NUECKUX BEIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOIUMBIE
duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeIbHbBIM U MapaylIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH 711 obecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpPaBHECHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MaTEpHET, BageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COIepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3yJIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATEILHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHWHN (U3UUCCKUX
MPOIECCOB paclpefenaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeSTeTbHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(DIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Iepopmanus
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BIKEHHE, CBOOOHOE
NaJIecHUe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONHMCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIONB3YS
dbu3ndeckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DSHEPrus, TOoJHAs MEXaHW4YecKash JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTTUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpapHKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA  CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aK0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (PM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIYUYECHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE U3MEpsAeMOl BelaMuuHBl ((POKYCHOE paccTOsHUE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHus, XKECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIETYys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMMBI JCUCTBUS HW3YUYEHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUCaHusi (B TOM YHUCIE:
CHHUIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3UUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pPEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAroLeH JINH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHpOpMau (U3HNUECKOTO COJIEpKAHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYSI MOMCKOBBINA 3alpoc, HAXOAUTh



MyTH OMpeEJeNIeHUs] JOCTOBEPHOCTH TMOJIYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU O3TOM TPaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBO 9acoB

TCJ1aMHU, XUJIKOCTAMHU U ra3daMu

Ne HanmeHnoBaHue pa3aeioB U TeM JuekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 0 0 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nYecKre BeITUYNHbI 2 0 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 0 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 0 0 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 0 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 0 0 https://m.edsoo0.ru/ONOVIXY 1K
Hroro no paszneny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 0 0 https://m.edsoo.rt/SFPMEBWOK
3.2 HNuepius, Mmacca, IIOTHOCTh 0 https://m.edsoo.ru/GXPU4AMTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apienue. [lepenaua nasiaeHust TBEpALIMU
4.1 A penata A pA 3 0 0 https://m.edsoo0.ru/XO0DW367P2




4.2 \ JlaBieHune KuIKOCTH 0 ‘ https://m.edsoo.ru/2MVXZ0KI 4
4.3 ~ Atmocheproe naBienue 0 ' hitps://m.edsoo.ru/T7134SXNO
eiicTBHE KUJKOCTH U ra3a Ha |
4.4 l A . A 7 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PaGota u moutHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

KoanuyecTBO 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 1 0 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
ONeKTpUYECKHE 3a . 3a e e
2.1 p pS\IJIH)I PIUKCHHBL 7 0 1 https://m.edsoo.ru/R4AQORCTOQ4
Teja U UX B3aUMOJIEHCTBHE
22 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 0 0 https://m.edsoo.ru/7QODS8EL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoabnbie Ilpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 A 10 1 1 https://m.edsoo.r/CEOGHRGTL
OMHUCaHus
1.2 B3aumonelicTBue Ten 20 0 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 0 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
2.1 ‘ MexaHn4yeckue KoJieOaHus 0 https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnyeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjeKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 P 6 0 2 https://m.edsoo0.ru/DT98BSEY0
AIIEKTPOMArHUTHBIC BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA 0 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI 0 https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 0 https://m.edsoo.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

u
5.1 CHYCKAHHE H TOIOTEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IIMIT MOAYJIb
I1 600
6.1 OBTOPEHHUE H ODODIICHHE COACPIAIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xinacc
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Guszndeckue
SABJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/I16US53L6H

duznyecKue BeINYMHBI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBasue
"N3mepenue Temreparypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypbl"

https://m.edsoo.ru/VOQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
npupoay. EctecTBeHHOHay4HBIN
MeTox no3Hanusg. Onucanue
buznyecKux SIBICHUHN C
[IOMOILBIO MOJEIIEH

https://m.edsoo.ru/3LPP2HPX?2

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

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




TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM 0oJIblIe BhIcOTa Mmycka'
Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

10

JIBH>KEHME YacTull BEUECTBa

Ypok-uccienoBanue «OMbIThI
[10 HAOJIOIECHUIO TEILIOBOTO
pacIIUpEeHus Ta30BY

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

Mexannueckoe IBHKEHUE.

PaBHOMEpHOE U HEpaBHOMEPHOE
TIBUKCHHE

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

13

14

15

Cxopoctb. EquHuIer ckopocTu

Pacuer nytu u BpemeHu
JIBYDKEHUS

Wuepuust. 3aK0H WHEPIHH.
BzaumojeilicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBHJKCHUS TEI

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

IImoTHOCTE BemiecTBa. Pacuer

https://m.edsoo.ru/0S71X3DPS




17

Macchl 1 00beMa Tella 1o ero
TUIOTHOCTH
JlaGopaTtopHnas pabota

«Ornpenenenue mMIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1ay mo reme
"ITnorHOCTH BemecTa"

https://m.edsoo.ru/SODYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxerus (aedopMariim)
NPYKUHBI OT TPUII0KEHHON
CHUTBI»

SIBaenmne tarorenus. Cuma
TAXKCCTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TSKECTH"

https://m.edsoo.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/SPZHPV1Y]

23

Cuna TsKeCTH Ha Ipyrux
maHeTtax. Gusnueckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24
25

N3mepenue cuit. JluHamomeTp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO1SQ8RE

26

CloxxeHue AByX CHII,
HaIpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8




27

npsMoii. PaBHonieiicTByro1ast
CcHII

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNXS5

28

29

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B npupone u
texauke. Jlaboparopuas pabota
«3y4yeHne 3aBUCUMOCTHU CUJIbI
TPEHUS CKOJIbKEHUSI OT CHUJIbI
JIaBJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
ITOBEPXHOCTEMN»

Pemenue 3agau Ha onpenesieHue
PABHOJIEUCTBYIOILEH CUIIBI

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/5YY23XXSD

30

Pemenue 3aga4d mo remam: «Bec
tenay, «['paduueckoe
n300paxkeHue cny, «CHiby,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edsoo.ru/T9V639RZF

31

KonTposabHas pabora o Temam:
«MexaHnuecKkoe JTBIKEHUE,
«Macca, III0THOCTEY, «Bec
Tena», «I'paduueckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/P4AROSWE4D

32

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

33

JlaBneHwue raza. 3aBUCUMOCTD
JIaBJICHMS Ta3a OT 00bEMa,
TEMIIEPATYPhI

https://m.edsoo.ru/544YMX9WR




34

35

36

[Tepenava naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U ra3daMu.
3akoH [lackansa

HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC I[CﬁCTBI/IGM CHIJIBI
TAXECTH

Pemenue 3agay mo reme

«JlaBneHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

37
38

Coobmaromnmecs: CocyIbl

['unpaBnuyeckuit mpecc

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X2LF396

39

Manowmertpsl. IlopuaeBo
JKHJIKOCTHEIM HAcOC

https://m.edsoo.ru/5G846G7I8

40

AtMmocdepa 3emmnu. [Ipuannb
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMiTi. 3aBUCUMOCTh
aTMOC(hEpHOTO JABJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

https://m.edsoo.ru/DRQ6ZPW 1M

41

42

Bec Bozayxa. ATMocdepHoe
JIaBJICHUE

N3mepenue atmochepHOro
nasyieHusi. OneiT Toppuueu

https://m.edsoo.ru/PYRNEDISY

https://m.edsoo.ru/2I83TIPD4

43

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHHUS OT BBICOTHI HaJl
YPOBHEM MOpSsI

https://m.edsoo.ru/YWJFWMZIJ

44

bapomeTtp-anepoun.
ATtmocdepHoOe 1aBiIeHHE Ha
Pa3IUYHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR




45

46

Penrenue 3amad mo teMe
"ATtmocdepHoe naBneHue"
JleficTBUE KUAKOCTH U raza Ha

MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/YWVWLS5TA1

https://m.edsoo.ru/SMG9FR466

47

JlaboparopHas paboTa
«OrmpeienieHue BBITATKUBAIOIICH
CHUJIbL, IEHUCTBYIOLIEH Ha TENO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK?2

48

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
Beca Tea B Boje OT 00béMa
MOTPYXEHHOU B )KHUJIKOCTh YaCTH
Telay

https://m.edsoo.ru/OUOBGKKSW

49

50

51

52

I1naBanue Ten

JlaGoparopHas paboTa
"KoHcTpynpoBaHnue apeomeTpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
OIpeIeIICHUE €€
rpy3onoabEMHOCTH"

Pemenue 3amau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/I,ZIKOCTGI\/II u
razoB»

Mexannueckas paboTa

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7L5

53

MomtHocth. EquHunel
MOIIIHOCTH

https://m.edsoo.ru/4UUXIHR 1 X




54

55

Ypoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanEMe 1o JiectHuie"

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecHe cut Ha peruare

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS2

56

Poruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycioBUii
PaBHOBECHUS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

57

58

59

Pemenue 3agay mo reme
((YCJIOBI/H[ paBHOBCCI/Iﬂ pmqara»

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TEII,
JKUJIKOCTEN 1 Ta30B» /
Bcepoccuiickas / Utorosas
IpoBepoyHas paborta

PesepBHblit ypok. Pabora c
TeKcTaMu 1o TeMe «JlaBieHue
TBEPABIX TN, KUAKOCTEN U
ra3zoBy» / Becepoccwuiickas /
Hrorosast mpoBepouHas pabota

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

60

Koadpdunment nonesnoro
JNEeUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnas pabota
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH

0.5

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

61

Pemrenue 3agad mo reme
"Pabora, momuocts, KIT/["

https://m.edsoo.ru/VF5SXBQLVS




62

63

MexaHuueckas SHeprusl.
Kunernueckas u noreHIuanbHast
SHEPrus

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OHEPIrun

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y227ZPME

64

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeecHue U3MCHEHUS
KUHETHYSCKOH U
MOTEHITUATIBLHOW SHEPTHH MPU
CKaTBIBAaHMH TeJIa 0 HAaKJIOHHOMH
IIocCKoCcTH"

O06o061eHue 10 TeMe «PaboTa u
MOIIHOCTb. DHEPT U

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

66

67

68

Pabora ¢ Tekcramu o TeMme
"MexaHndeckoe aBrKeHne"

Pabora ¢ TexcTamu o TeMe
"PaboTa. MomtHocTh. DHeprus"

O0001IeHre 3HaHnli 3a 7 Kiace

https://m.edsoo.ru/MJIPGGSA3

https://m.edsoo.ru/ XT2SMNZYM

https://m.edsoo.ru/TAQP4B30A

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHeKYHHpHO-KHHCTH‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU A

Macca u pazmep aTOMOB H
MOJIEKYJI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YyYeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U
raz000pa3HOro COCTOSTHUMN
BEIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
Kpucramnmmueckue u amopgHsie
Tena

https://m.edsoo.ru/DJYTZQHS83

Bxonnas koHTposibHas paboTa

CMayuBaHue U KalnmnuJIISIPHOCTD.
HOBerHOCTHOC HaTsKCHUC

https://m.edsoo.ru/8G73PVM40

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

TennoBoe pacmmpeHue u
CKaTHe

https://m.edsoo.ru/I3N30OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO

https://m.edsoo.ru/5XSV6F15B




TCIIJIOBOT'O ABUKCHUS YaCTHUI]

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

https://m.edsoo.ru/BBVCI9MHO6

10

11

12

Bunae! renionepenaun
Ypok-koHbepeHus
"[IpakTHUeCcKOE UCIIOIB30BaHUE
TEIUJIOBBIX CBOMCTB BEILIECTB U
MaTepHaJiOB B IEJIAX
sHeprocoepexeHus"

KomandecTBO TEIIIOTHI. Y aenoHas
TCIIIIOEMKOCTH

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edsoo.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TennooOMeH U TETIOBOE
paBHOBecHe

https://m.edsoo.ru/P5S2QUVQIJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

https://m.edsoo.ru/FR2N6NSGV

15

16

17

Pacuer koauuecTBa TEMIOTHI,
HEO0OXOIMMOTO JIJIsI HarpeBaHUs
TeJa U BBICTSIEMOT0 UM TTPH
OXJIAXKIECHUN

JlaGoparopHas paboTa
"OmnpeneneHue yaeapbHOU
TEIJIOEMKOCTH BenrecTna"

SHCpF Hs TOIIJIMBA. y,[ICJ'IBHaSI
TCIJIOTA CTOpaHusa

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo.ru/683AIXYWS8

18

[InaBienune u oTBEpAEBAHUE

https://m.edsoo.ru/JHESA 1PJF




19

KPUCTAJUTMYECKUX TEJl.

Y aenpHas TEIUIOTA IIJIABJICHUS
JlaGopaTtopHnas pabota
"OnpeneneHue yaeiabHOi
TEIUIOTHI TIJIaBJICHUS Ihaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHaeHcauus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenwe. Y neapHas Tennora
napooOpa3zoBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEeMIIepaTyphbl KUTIEHHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ,

22

23

24

25

BuaxxHocTh BO31yXA.
JlaGopaTtopHnast pabota
"OrnpezeneHne OTHOCUTEIBHOU
BIIQYKHOCTH BO3yxa"

Pemienue 3ama4d Ha OMMpCACIICHUC
BJIAJKHOCTH BO3ayXa

[TpuHIMIIBI paOOTHI TETIIIOBHIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTpEHHETO
CrOpaHUs

KII] TenmoBoro aBurartesns.
TerutoBble ABUTaTENN U 3aLATA
OKpYXKaroIle cpebl

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEeHUsI U
HpeBpaIleHHsI YSHEPTUH B
TETIIOBBIX MTPOIIECcax

https://m.edsoo.ru/B1KX6RPQ9




27

[ToaroroBka K KOHTPOJIBHOM
pabore no teme "TermnoBbie
sseieHus. U3MeHeHnue
arperaTHbIX COCTOSHUI
BemiecTna"

https://m.edsoo.ru/9AQ53CC7C

28

29

30

KoHTponbHas pabota 1o Teme
"TeruIoBbIE SIBICHUS.
W3meHeHune arperaTHbIx
COCTOSIHUM BemecTna"

OnekTpusanus Tei. [[Ba pona
AJICKTPUUCCKUX 3aPSI0B
Ypok-uccnenoBanue
"DnekTpu3zanus Tea MHAYKLIHEH
Y TIPU CONTPUKOCHOBEHUHU"

https://m.edso00.ru/0X03133KU

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

https://m.edsoo.ru/JALQFK67]

31

32

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akon Kynmona

DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB
ANMEKTPUIECKOro nos. [IpuHiun
CYTIEPIO3UINH IEKTPUUECKUX
oJIen

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

33

34

Hocurenu snextpudeckux
3apAI0B. DJIEMEHTAPHBIN 3apsi.
Crtpoenue aToma

[IpoBOIHUKY M TUDTIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/USJR991PB

35

Pemienue 3a1ay Ha mpUMEHEHHE

https://m.edsoo.ru/SXWWOSWI5




36

CBOMCTB SJICKTPHUYCCKUX 3apsa10B

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CymnecTBoBaHMs. McToUHNKN
JIIEKTPUIECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA

VYpoxk-uccinenosanue "Jleiictere
3JICKTPUYECKOTO TTOJISI Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B MeTasuiax,
JKUIKOCTSIX U ra3ax

https://m.edsoo.ru/QE§WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4COOOYPF

40

41

42

43

DneKTpuyecKas 1erb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryaupoBaHue CHIIbI TOKa"

DNEKTPUYECKOE HANPSIKEHUE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HAPSDKEHUA "
ConpoTusieHne MPOBOJHMKA.

VY 1enpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI

https://m.edsoo.ru/X7POJOFGH

https://m.edsoo.ru/ESUOSPC4G

44

JlaGopaTtopHnast pabota
"3aBHUCHUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIICHUS POBOJAHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT 0 CEYCHUS U
Marepuana"

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




45

46

47

48

49

50

3aBUCHMOCTb CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4JacTKa Lenu

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa u HanpspKeHHs Ha
pe3ucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnas pabota
"ITpoBepka npaBuiIa CI0KEHHUS
HaIpPsHKECHUN TIPU
MIOCJIEZI0BATEIBHOM COEINHEHUN
JIBYX PE3UCTOPOB"

JlaGoparopHas paboTa
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MpH NapajiieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemienne 3amad Ha MMPUMCHCHUC
3akoHa Oma AJId pa3In4HOTr O
COCANHCHUA ITPOBOAHUKOB

https://m.edsoo.ru/VEZPE70Q80Q

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VO3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

PabGora 1 momHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnas pabota
"Onpenenenue paboTsl U

https://m.edsoo.ru/VR92VE8JHA




53

54

MOIIHOCTH 3JICKTPUIECKOTO
ToKa"

DneKTpUYecKue e 1
MOTPEOUTENH IIEKTPHUIECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

[IocTostHHBIE MATHUTSHI, UX
B3aMMOJICICTBHE

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

59

VYpok-uccnenosanue "U3yuenue
MOJIEH TTIOCTOSHHBIX MAarHUTOB"

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN U €ro 3HaUECHUE IS
JKU3HU Ha 3eMiie

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DneKkTpudecKkue 3apsabl.
3apspKEeHHbIE TeNna U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
AIIEKTpUYECKHUil TOK"

KonTtponbHas pabora o Teme
"DnexkTpuueckue 3apsabl.
3apsKEHHBIE TeNla U UX
B3auMoencTBUs. I10CTOSHHBIN
3JIEKTPUYECKANA TOK"

Pabora ¢ TekcTamu 1o Teme
"TToCTOSTHHBIN NEKTPUYECKUI
Tok" / Beepoccuiickas
npoBepovHas paboTa

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1CS

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U




60

61

62

OmnbIT OpcTeaa. MaruutHoe
0JIE JEKTPUUYECKOTO TOKA
MarauTHoO€E noJie KaTyIIKH C
TOKOM

[TpuMeHeHne IEKTPOMAarHUTOB
B TexHHKe. JlabopaTopHas
pabora "U3yuenue aeicTBus

MAarauMTHOIO I10JIA Ha ITPOBOJHUK

¢ TOKOM"

SJ'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O

Toka. Mcnonb3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKHUX YCTPOUCTBAX U HA
TpaHcnopte. JlaboparopHas
pabora "KoncTpyupoBanue u
u3ydeHue padoThl
JJEKTpOABUTATENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ru/KG8XDIUWD

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

63

Omnbiter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUU.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoOsl
MOJIYYEHUS DIEKTPUIECKON
SHEPIruH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUuu

https://m.edsoo.ru/LM1C70D7A

65

O00011IeHNE TT0 TEME
"MarguTtHble aBiaeHus"

https://m.edsoo.ru/GFS9PNC8B

66

O6o00611eHe IO TEMe
"DIeKTpUUECKHEe U MAarHUTHbBIE

https://m.edsoo.ru/APBXXTADS




sBieHus"

PaGora ¢ Tekcrtamu o teme

67 | | 1 https://m.edsoo.ru/4B8GKYQIX
TenmoBble sIBIIEHUS
P
68 " abora ¢ TekcTamu HO”T eMe 1 https://m.edsoo.ru/ISHXLLTXX
MaruuTtHele ABJIECHUSA
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KUIIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3yueHusi oOpa3oBaTesibHbIE PECYPChI
padoThI padoThI

MexaHuyeckoe IBUKEHUE.

1 1 https://m.edsoo.ru/UP3188VCD
MarepuanbHasi TOUKa
Cucrema orcyera.

2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JBUKEHUS

3 Pasrowmeproe npamosieiitioe 1 https://m.edsoo.rt/E65RWOZKO
JIBI>KEHUE
HepaBHOMepHOE NpAMOIUHENHOE

4 nBwxeHue. CpenHss u 1 https://m.edsoo.ru/LO43PYTGB
MTHOBEHHAsi CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE IBUKECHUE. 1 https://m.edsoo.ru/SKUYWCHBO
Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O IBUYKEHUS. 1 https://m.edsoo.ru/HXCDF37C8
I'paduk ckopoctu

7 Bxonnas koHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/2c456185
JlaGoparopHas paboTa
"Onpeznenenre yCKOpeHus Tena

8 [P PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFO8
JBUKEHUHU 110 HAKJIOHHOU
IJIOCKOCTH"

9 CBobOoanoe naaenue tei. ObITh 1 https://m.edsoo.ru/NMQA4GGEQ




Ianunes

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

10 . https://m.edsoo.ru/PVRBIDTTH
oOparmenus. JInHeitHas U yrioBas
CKOPOCTH

EHTPOCTPEMUTEIILHOE

11 Henpoctpemutessi https://m.edsoo.ru/OSLEFGWFZY
YCKOpEHUE
Ile i 3akoH HeroTtoHa. BexTo

12 PBBIH 3AKOH HPIOTOHA. BEKTOp https://m.eds0o.r/TADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

13 o https://m.edsoo.ru/SA28NGVEV
PaBHOpelicTBYIOIIAS CHITa
Tpernii 3akon HerotoHa.

14 P https://m.edsoo.ru/XPFYG64RM
Cyneprno3unus cui
Pemenne 3amau Ha npuMeHEHHE

15 a p https://m.edsoo.ru/GEM2S4HK9
3akoHoB HeroToHa

16 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3amau nmo teme «Cua

17 HHICHHE Sa7at TO Teme i https://m.eds0o.r/HML1AMN12
YIIPYTOCTH
JlaGoparopHas paboTa

18 «OmnpeneneHue KeCTKOCTU https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBDY

19 Cuna tpenus https://m.edsoo.ru/B4WPRASI7
P C

20 CHICHIE 3a/at MO TeMe «Ata https://m.edsoo.r/PJDH2DCIT
TPECHHSI»
JlaGoparopHas paboTa

21 "Omnpenenenue ko3 dunuenra https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEeHUS"

22 Pemenue 3amau no reMe "3aKOHEBI https://m.edsoo.ru/VT3T38KBU
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Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

Cuna TsDKeCTH U 3aKOH
BCEMUPHOT'O TATOTEHHUSI.
YckopeHnue cBOOOIHOrO NaieHUs

https://m.edsoo.ru/MEETXGF6Q

24

VYpoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAI[HOHHOTO
nentpa (ConHeyHas cucreMa).
lNanakTukn"

https://m.edsoo.ru/BLGGQ9259

25

Pemenne 3amau nmo teme "Cuita
TSODKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/VO2GVEYAT

26

27

28

29

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue marepuanbHON
TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHTp TsKECTH

PaBHOBeCHE MaTepuaibHON
TOYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPETUIEHHONW OCBIO BPAILICHUS.
MowmenT cuisbl. LieHTp Tsxectn

Pemenue 3anau no teme
"MowmenT cuinsbl. Llentp Tsxectn"

https://m.eds00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

https://m.edso0o.ru/0QJSN205C

30

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "MexaHuueckoe

https://m.edsoo.ru/8D7SUVXS]J
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nBmxenue. Bzaumonencraue ten"
KonTtponbHast pabora o Teme
"MexaHn4YecKoe IBUKECHUE.
BzaumoneiictBue ten"

https://m.edsoo.ru/J1IBOUJ2YG

32

Nmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMO/ICCTBUE

https://m.edsoo.ru/7PISBWQD2

33

34

35

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMItyJbca'

Ypok-koHpepenus "PeaktuBHOe
JIBUKEHUE B PUPOJIC U TEXHUKE"
Mexanunueckas pabota u
MOIIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

36

37

38

39

PaGoTa crtbl TSDKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS

JlaGoparopHas paboTa
«Ompenenenue padbOThI CUIIBI
TPEHUs MPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTAIEHON TTIOBEPXHOCTH

CBs13b SHEPTUH U PabOTHI.
[TorenuunanbHas sHeprus
Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUn

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

40

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHKe

https://m.edsoo.ru/FMM2S69EB

41

JlaboparopHas pabota

https://m.edsoo.ru/0TVKEKIXB
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«M3yueHne 3aKkoHa COXpaHEHUS
SHEPTUMN»

KomnebarenpHoe ABUKEHUE U €T0
XapaKTePUCTUKH

https://m.edsoo.ru/3EQ3BHBZ3

43

3aryxaromue KoieOaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

44

45

46

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKHU

Ypok-uccienoBanue
«3aBUCUMOCTb IIEPUOJA
KoJIeOaHUH OT J)KECTKOCTH
IIPY’KUHBI U MacChl Ipy3a»

HpeBpameHHe OHCPIUuu 1pu
MEXaHMYECKHUX KOJIeOaHMIX

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

47

JlaGopaTtopHast pabota
«Ompenenenre 4aCTOTH U
nepuo/ia KojiebaHui MPyKUHHOTO
MasiTHUKa»

https://m.edsoo.ru/FV1Y2NUGC

48

JlaGopaTtopHnast pabota
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KoaebaHuii rpysa,
IIOABCIHICHHOI'O K HUTHU, OT MaCChl
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

49

Mexannyeckue BoJIHEL. CBOMCTBa
MEXaHWYEeCKNX BOJIH.
[IponosibHBIE ¥ TONIEPEYHBIE
BOJIHEI

https://m.edsoo.ru/QHBQ3USXV
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52

VYpok-koHpepeHus
"MexaHu4ecKre BOJIHBI B
TBEpOM Teie. CelicMuuecKue
BOJIHBI"

3Byk. PacnipocTpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

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

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZV S
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54

55

56

57

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YabTpazByk
U nH(pa3ByK B MPUPOJIE U
TexHuKe"

IToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
KoJieOaHus U BOJIHBI"

KonrponbHas padora no reme
"3aKOHBI COXpaHEHUS.
Mexanuueckue Konebanus u
BOJIHBI"

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

59

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepenmus "llkana
AJIEKTPOMAarHUTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03
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61

HUcnonp3oBanue
AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOH cBsA3U"

VYpoxk-uccienoanue "M3yuenue

CBOMCTB SJICKTPOMArduTHBIX BOJIH

C MOMOIIBI0 MOOHIJIEHOTO
tenedona"

Peienve 3a1a4 Ha onpeecHue
YaCTOTHI M JJTHHBI
3JIEKTPOMATHUTHOM BOJIHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

62

DneKTpOMarHuTHas pupo/ia
cBera. CKOpOCTh CBETA.
BonHOBBIE CBOliCTBa cBETa

https://m.edsoo.ru/ZFGOBMGFEFX

63

Hcrounuku cBera.
[IpssmonunenHoe
pacrpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/NLIADWAXN

64

3aKoH OTpa)KEHHUs CBETA.
3epkaina. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAXKCHHUA
cBeTa

https://m.edsoo.ru/QONUKCDOB

65

66

HpeJ'IOMJIeHI/IC cBeTa. 3aKOH
MMPEIOMJIICHUA CBETA

ITonHoe BHYTPCHHCC OTPAKCHUC
cBerta. Mcnonbp30BaHu€e ITOJIHOTO
BHYTPCHHCTO OTPAKCHHUA B
OIITHUYCCKUX CBETOBOJax

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/EZ7THV6E2W

67

JlaGopaTtopHnas pabota

https://m.edsoo.ru/R80OIT10S
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69

"NccneqoBanue 3aBUCUMOCTH
yTJia IPeJIOMJIEHUSI CBETOBOTO
Jy4a OT yrJia MaJieHus Ha
rpaHuue "Bo31yX-cTeKio""
VYpok-koHpepeHus
"Mcnons30BaHue ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS
CBsI3B"

JInnzel. OnTnyeckast cujia JIMH3bI

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L97F

70

[Toctpoenne nzobpaxxeHuii B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

71

72

73

JlaGopaTtopHast pabota
"Onpenenenne GOKyCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparotiei TuH3bI"
VYpok-koHpepeHuus
"OnTuyeckue JINH30BbIC
npuOops!"

['ma3 kak ontuyeckasi cCUCTEMA.
3peHue

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

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1 ACI9PW

74

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”

https://m.edsoo.ru/ZKWLQ3CHI

75

Paznmoxenune Gemoro cBeta B
crektp. OnbiTel HeroTOHA.
CrioxxeHune cueKkTpaabHbIX
uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ZPRFN4D5V

76

Jlaboparopnas pabota "OnbITHI

https://m.edsoo.ru/ESISL6TCH




0 Pa3JI0KEHHIO OEJI0ro CBETa B
CIIEKTP U BOCHPUATHIO LIBETA
MPEIMETOB MPU MX HAOIIOICHUN
Yyepe3 IBETOBbIC (GMIBTPHI"

VYpoxk-npaktukym "BosiHOBBIE

77 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTeppepeHms u audpaxaus”
OmeiTel Pesepdopma n

78 pdopa https://m.eds00.ru/P922QVFIV
IJIaHETapHAask MOJISb aTOMa
[Tocrynarter bopa. Moaens aroma

79 https://m.edsoo.ru/OBJPHE0G?2
bopa
Hcnyckanue v IOTJIONICHHE CBETa

80 atoMoM. KBauTtel. JInHeuarsie https://m.edsoo.ru/MOLRTHPCO
CIIEKTPBI
VYpok-tipaktukym "HaOmronenue

81 POETP oM " 8 https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKAaHUS

82 PagnoakTuBHOCTE 1 €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIpa.

83 p P https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens
PannoakTuBHBIE IPEBpAIICHUS.

84 a peppatit https://m.eds0o.ru/RA796TPSP
H3o0Tonbl
Pemenue 3agad mo reme:

85 " " https://m.edsoo.ru/ WX2HQP2S6

PannoakTuBHBIE MpeBpaIeHUs

86 [lepuoxa nonypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHpepeHIus

87 "PagnoakTHBHBIE U3JTyYEHHUS B https://m.edsoo.ru/X1J4002C4
IpUpOJIE, MEULINHE, TEXHUKE"

88 SnepHble peakiiu. 3aKOHbI https://m.edsoo.ru/YOQ2XMKOO0
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COXpPAaHCHHUA 3apaa0BOT0 U
MacCCOBOI'O YHUCECII

9Hepm;1 CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpIrun

https://m.edsoo.ru/NSTEUFIO3

90

91

92

93

94

95

Pewenue 3anau o reme

"SI nepubie peakun"

Peakuuu cuntesa u neneHus
anep. Mctounuku 3Heprun
ConHua u 3B€31
Ypok-koHpepenus "Anepuas
sHepreTuka. JleiicTBus
PaAOAKTUBHBIX MU31y4YE€HUN Ha
JKUBbIE OpraHU3MbI"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanroBnie aBienus"

KonTponbHas pabota mo Teme
"DneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJHBI.
KBanTtoBrie saBiacHu"

[ToBTOpenue, 0600IICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3aumopeiicteue ten"

https://m.edsoo.ru/OD4KHIL Q4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWFW900Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

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

96

[ToBTOpeHue, 0600IICHNE.
Penienue pacyeTHbIX U
KayeCTBEHHBIX 33/1a4 10 TEME

https://m.edsoo.ru/MMINLZOSQ
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"TerutoBble npouecch”

[ToBTOpenue, o6odIIeHNKE.
Penienue pacyeTHBIX U
KAueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TermoBbIX ABUTATENCH

https://m.edsoo.ru/H7HKU30G3

98

[ToBTOpenue, oboOIIeHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

99

[ToBTOpenue, obobICHNE.
JlaboparopHbie pabOTHI 11O KypCy
"CBeToBBIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

100

101

102

[ToBTopenue, 0600menune. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHUs B MeXaHHKe"

[ToBTOopenue, o6o0menue. Pabora
¢ tekcramu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOpenue, o6o0menue. Pabora

¢ TekctamMu o teme "CBETOBBIE
siBieHus"”

https://m.edso0o0.ru/91XS3CXDT

https://m.edsoo0.ru/L3YKVIINT

https://m.edsoo.ru/LG327ISQ6

103

[ToBTOpenue, o600meHne. Pabora
¢ TexkctamMu o Teme "KBanTtoBas
U siiepHas ¢pusuka'

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

103

27







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 3aJauy B YUEOHYIO, BBIACISATH

CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SABICHUIN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PuU3MUYECKUe SIBJIECHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHsI U €UHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICICTBEHHbIE CBS3M, CTPOUTH
oObsicHeHue u3 1 — 2 JOruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIMTh IPH IMOMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HaXOIWUTh OIIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUH WK
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIrO HCCIIEOBAaHUS, COOMPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEIJI0KEHHOMY IIJIaHy,
(buKCUpoBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHHS (PU3MUECKUX BEIUYUH, CIEeays
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JCHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIECHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKPY)KaIOH_[Cﬁ cpeaec

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMEI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATHUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aCKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PM3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EHHBIX CBOWCTBA

(bu3nyYecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4X 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HETOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYyIIH,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJydYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(bU3NYECKUX METOJIOB, UCTIOJIb3Ysl ONMCAHUE UCCIIEIOBAHMS, BBIACIAT
MIPOBEPSIEMOE TIPEINIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMpEaJIOKCHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  HMCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu pabore ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUM U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PpUCYHKaM, COCTABJIATH CXCEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 171 oOecriedeHHs O€30MacHOCTH TMpU  OOpallieHuu ¢
npruOoOpaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOI0OZICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUs B OKpYKarolllel cpeie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JIOTIOJTHATEIFHBIX HUCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HeﬂOCTOBepHOﬁ

1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTh TIpaUKd  M3YUYEHHBIX  3aBUCHMOCTEH

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS WM TIPOIIECCCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3daKOHa WJIK 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISTH HEAOCTAIOIIME TN
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA Q)HSI/I‘ICCKOI;'I BCJINMYHMHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bU3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIEAOBAHUS, BBIACIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpATh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOIBI

1.10

1.11

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosiHUe coOuparomeil JTUH3bI), 000CHOBBIBATH BBIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbBHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh pPE3YyIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nu4yaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PM3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHasi MOJENb aToOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHIEHUH Y4eOHO-NIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaJie ¥ coOuparomieit JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HM Juid  oOecriedeHHss O€30MacHOCTH TpU  OoOpallleHHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IIOBCICHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYNIHpYs TOWUCKOBBIA  3arpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

1.1

Ousuka — Hayka O Tmpupone. SIBIeHHUS NPUPOIbL.
®dusnyeckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

HAOJIFOJAEMOTI0 SIBJICHHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3sMepoB MaJbIX Tel.
N3mepenune teMrepaTypbl pU NOMOUIA KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYypPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIECTBA

2.1

22

2.3

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME AUCKPETHOE CTPOCHHE
BEIIIECTBA

JBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JIBWKEHMSI 4YacTHL] C  TeMieparypoil. bpoyHoBckoe
nBUKeHHe, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAaHHC




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KuAkocted U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
2.4 B3aumocBsI3b  MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0OEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue paboOTHI:
Onenka JuameTpa aromMa METOIOM DpsoB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKECHUE
32 Cxopoctb. CpellHssl CKOPOCTh NPU HEPABHOMEPHOM
' JBUKEHUU. Pacy€r myTu v BpeMeHU JBUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue
33 TEJ KaK IIPUYMHA U3MEHEHMsI CKOPOCTH JBUKCHMS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux riaHerax. Bec tema. HesecomocTs
18 Cuna tpeHusi. TpeHHE CKOJIBKEHUS W TPEHHUE MOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOelicTBYIOIIIAS CHIT
310 [IpakTuueckue padbOTHI:

OnpeneneHI/Ie CKOpPOCTH  PaBHOMCPHOTO  IBUIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JEKTPHUYECKOro
aBToMOOWIE W Tak janee). OmpeseneHue cpemHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnblITHI, J€MOHCTPHPYIOLIHUE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmarviv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnueckue sSBICHUSA B IIprupoAac: MPUMEPLI ABMIXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo Tena. CrocoObl yYMEHBLICHUS U

1 YBEJIMUEHUS 1aBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TeJlaMH, KUJAKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJCHUS KUJKOCTU OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIAONTHECS COCY/IBI.
I'nnpaBnuueckne MEXaHU3MBI
Atmocdepa 3emnn u atmochepHoe naBienue. [puunHel
45 CYIIECTBOBAHUSI BO3AYIIHOW oO0o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJl ypOBHEM MODSI
46 Wzmepenue armocdepHoro nasieHus. I[lpubopsr s
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBre KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

UccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
0o0béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeoMerpa WIIH
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeseHue  eé

Irpy30I104bEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIUECS COCYIIBL,
YCTPOMCTBO BOJAONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
53 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuio paBHOBecus prluara
54 [IpumeHneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuno»  MexaHuku.  Koaddunment
5.5 MOJIE3HOTO NEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS W
' COXpaHEHHUs MEXaHUYECKON IHEPTUn
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TPEHUs  NpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BewiecTBa. Macca U pa3Mmepbl
' MosIeKyl.  OIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
TEeopuun
6.4 CmauuBaHue M KallWJUISIPHbBIE SIBIICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN
' SHEPrUu: TeIionepeaaya U CoBepIIeHne padoThl
63 Bunel temonepenadyn: TENJIONPOBOJHOCTh, KOHBEKLUS,
' W3IIy4eHUe




KoanuectBO  TEMIOTEHL VnenbHass  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenpHas TEIoTa IJIaBICHUS
[MapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPaTypbl KUIEHUS OT aTMOC(EPHOTo
JABJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMs U NIPEBPALLEHUS SJHEPTUH B TEIIJIOBBIX
6.16
rpoleccax
[IpakTuyeckue pabOTHI:
OneiTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaJIOHE MINPHIIA.

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

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPaTypPBhI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPrUu Tela B
pe3yibTaTe Teruionepeaayd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBIICHUS TETI000MEHa pu




CMEIIMBAHUH XOJIOJAHON U TOPSYEH BOJIBI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEImI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUAJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OmnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3IyXa.

OmnpeneneHue yaenbHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SABICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTsOKCHUEC W KallWUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uzydenue CoJiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOHHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYHHBI 3apsa0B U PACCTOAHUA MCKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO
7.3 nosid. [lpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKHI  TOK.  YCIOBHS  CYyHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY IIOCTOSHHOIO TOKA




HenicTBus 3JIEKTPUYECKOTO TOKA (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora u MOUIHOCTH 3JEKTPUUECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYeCKUe LEnu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mosne. MarHutHOoe ToNe 3eMiiM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNEeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
Onbitel  @apaznes.  SIBneHue  AIEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasuno Jlenna
DIEeKTpOTreHeparTop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIIMM ~ Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMNBITH 110 HAOJIOJACHUIO AJICKTPHU3AIUN TEJ WHIYKIIHEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue AEUCTBHSA DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS  HANPSOHKEHUW  TpU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BbIIENIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
uXx oObenMHEHWH U pasneneHuu. VccnemoBanue
JEUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHIIBI
B3aUMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs ToKa B Karymke. M3ydyenue

)ICfICTBI/IfI MAaroHMuTHOIO IoOJiI Ha IPOBOJHUK C TOKOM.

KonctpynpoBanue " HA3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICAOBAaHHUIO ABJICHUS 3J'ICKTpOM3FHPITHOI>i HHAYKIUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

®dusnueckue SBJICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiiu, Apeld MooCcoB,
pOJIb MArHUTHOTO TIOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUYETYUK DJIECKTPUYECKON DHEPIUU,
AJIEKTPOOCBETUTENILHBIE ~ TPUOOPBI,  HArpeBaTeNIbHbIC
AJICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBUTATEINH

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUYECKUE SABJIEHUA
g1 Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe MPSAMOJIMHENHOE JBUKEHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU
8 HEPaBHOMEPHOM JIB>KEHUH
g5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAAMOJIMHEMHOE
' JIBUJKEHUE
8.6 CBobOoanoe nagenue. OneiThl [anunes
PaBHOMepHOE nBUKEHHE MO OKpyxHOcTU. [lepuon u
8.7 yactota oOpameHus. JIluHelHass W yrjioBasi CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE
8.8 [TepBerit 3akon HetoToHa




8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynipyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cCWJa TPEHUS CKOJbKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaICHUS
815 JBuxenne  muaHer  Bokpyr  Connma.  IlepBas
' KOCMMYEcKasi CKopocTb. HeBecoMoCTh U meperpys3ku
%16 PaBHOBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIVIEHHON OCBIO
' BpaueHus. MomeHt cuibl. LleHnTp Tsxectu
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTb
899 PabGora cun Tsaxectu, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHEprusi Tejla, MOJHATOIO  Haj
' MOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
Kunernyeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Telna MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

IIpoBepka TrumoTessl: €CIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JIBIKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMaJbHOro naBieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoubkeHus. OnpenerneHue
xEcTkocTH TpYKuHBL OmnpeneracHne padOThI  CHIIBI
TPEHUST TPU PABHOMEPHOM JIBKCHHU Tela II0
TOPU30HTAILHON TOBEepXHOCTH. OmnperencHue padoThI
CUJIBl  YOPYroCTM  NpH  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHXKHOTO

0JIOKOB

@u3nYeCcKue [BJICHUSA B MPUPOJE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHHNA U YCKOPCHU S, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

- KoJIeOaHUH: TIeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxatomue koJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeUHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacrpocTpaHeHMsl. MeXxaHUYeCKNue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
Ompenenenne 4YacTOTBl HW  TEepuUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HW  TEepuUoaa  KoJeOaHWi

IIPY’KUHHOI'O MAasiTHUKA




UccnenoBanme 3aBUCHMOCTH Tepuoaa  KoJeOaHWi
IIOABCIICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
WccnenoBanue 3aBHCHMOCTH  Tepuoja  KoJeOaHWi
MPY>KHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl rpy3a " )I(éCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHUYecKne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHoe IIO0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikasna 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBEBIE CBOMICTBA CBETa
10 [TpakTyeckue paboTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MIOMOILBI0 MOOWIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO U
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHuku cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
1 113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaKEHHS

114

CBE€Ta

IIpenomnenne cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JInnza. Xop nyyen B IMH3E




Onrtuyeckast cuctema QoToanmapara, MHKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onruuyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cnekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpajbHbIX LIBETOB. Jlucriepcus cBeTa
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPa)KeHHUs
CBETOBOTI'O JIy4a OT yIJIa MaJeHUs.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeiIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIyIa MPETOMIICHUS
CBETOBOIO Jiyya OT yIJla NAaJCHUsI HAa TPAHULIE «BO3AYX —
11.9 CTEKJION.
[Torygenne n300pakeHHU ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAIOIIEH JINH3HI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnpITEl IO BOCHIPUATHIO I[BETA IPEIMETOB IMPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (QUIIbTPHI
duznueckue ABJICHUS B mpupoxe: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1 TexHuueckue yCTpOMCTBA: OUKH, MEePUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mianerapHas MOJENb aToMma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, OeTa- U raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. HykioHHas Mojenb

aToMHOTO siapa. M30Tomnsl




PannoaktuBHbie npeBpamieHus. llepuon momypacmaaa

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 DHeprusi CBA3U aTOMHBIX sijiep. CBsI3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' ConHia u 3BE37
199 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune pabOTHI:
HaGnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4YEHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue painoakTUBHOIo (poHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢om, KOCMHYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE IPUPOJHBIX MUHEPAJIOB,
JICHCTBUE PpAJUOAKTUBHBIX H3JIIY4YEeHUHM Ha OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

[lonnmanne ponmu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nUecKux 3HaAHUH W UX POJM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (U3UKHU W UCIOJB30BaHUE MX JUJIsl peuleHus] y4eOHbIX 3ajiad;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnue ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BHIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOMUIl U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KpPaTKOE YCJOBHE 3aayM,
BBISIBIISITh HEAOCTAIOLINE JIaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3Ha4YeHUsl (PU3MUECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBIEHUW W HEoOXoaumbie (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMsT M MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YyMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4eCKOro cojep:KaHus, CIPaBOYHBbIE MaTepUalbl, PECYpChbl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBaAHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuueckoe JBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEITHHOCTD JABMKCHUS
PaBHOMepHOE U HepaBHOMepHOE nBMkeHHE. CpenHsis ckopocTh. Dopmyna st
1.2 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONIMHEWHOE NBIKEHUE. 3aBUCHMOCTh KOOPIWHATBHI TENa OT
BPEMEHHU B CIy4yae pAaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUXKEHUSI:
13 xX(1)=x, +vut
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UJIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepPEeMEeIICHHs, TYyTH, KOOPIWHATHI TPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOPJIWHATBI Tela OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
@dopMysbl JUIS TPOCKIIUU TIEPEMEIICHHSI, TPOCKIIUH CKOPOCTH W IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKCHHH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmkn 3aBUCHUMOCTH OT BPEMEHH I TPOCKIUU YCKOPEHHs, TMPOEKIIUN
CKOPOCTH, TIPOSKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM)KEHUU
CBobOonHoe magenue. PopMyITbl, ONMUCHIBAIOIINE CBOOOIHOE TaJICHUE Tella 10
1.5 BEePTHKAMH (JBWKEHHWE Tella BHHM3 WIU BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH /s NPOEKLUUH YCKOpPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl HpU CBOOOJHOM MAJCHUM Tejla [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUs Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

@opmyiia sl BBIYUCICHHS CKOPOCTH 4YE€pPe3 pajnyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampapiieHue I€HTPOCTPEMUTEIHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHHUS] YCKOPEHUS:

1.6
2
a. — L
"R
®dopmyia, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpalCHUS:
1
V= —
T
Macca. ITnotHocTs Bemectsa. @opmysia i1 BBIYUCICHUS IUIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CHIIbI, TEHCTBYIOIIEN Ha
TEJ0
B3aumopneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F p I _Fl—>2

1.12

TpeHI/Ie IMMOKOs U TPCHUC CKOJILXKCHUA. d)opMyna IJI4 BBIYUCIICHUA MOAYJISL CHJIIbL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarnus Ttena. Yupyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

m, -,
F=G L1 _2
R
Cua TsokecTd. Y CKOpeHre CBOOOIHOTO M eHusI.
®dopmyna JUIs BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M noBepxHocTH 3emiu: F = mg.
JIBmwxenue rtanet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbce Tena — BeKkTopHast prusnyueckasi BeIHUMHA.
D=mi

I/IMHYJ'IBC cucTeMbl Ten. U3MeHeHne HUMITyJIbCaA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTuBHOE IBHKEHUE

Mexanudeckas pabora. @opmMyiia Jijisi BEIYUCICHUS pabOThI CHUIIBI:

A=Fsooscx

MexaHn4decKkas MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAsA SHEPIusl. d)opMyna JJIsA BBIYUCIICHU S

KUHETHISCKOMN OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUU. dDopMlea JIIS. BRIYMCIICHUS MOTEHIIAIBLHOMN




SHEPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas OHECPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpalieHne MEXaHMUYECKOW SHEPTUH MPY HAJTUUUK CUJIbI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. MomenT cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[ToaBuxHbIN 1 HeTOABWXKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO Tea.

@opMyita Il BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:
F

P=—-
101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
. I'mppocTtaTdeckoe 1aBJI€HNE BHYTPH KHJIKOCTH.

dopMyna 151 BBIYUCICHHUS 1aBJICHUS] BHYTPH KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna AJig ONPEAEICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. IlmaBanue CYI0B M BO3QYyXOIlJITaBaHUEC




1.24

1.25

Mexanndeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJeOaHMA.

dopmyrna, cBA3bIBaIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie koneOanus. Pezonanc

1.27

1.28

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MepeHnne cpelHEeW IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXKHUHBL, KO3(PPUIMEHTa TPEHUS CKOIBXKEHUS; paOdOThl CHJIBI TPEHHSI, CHIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHUs1 OpycKka TpW ABIKEHHHM I10 HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUN MaTeMaTHUeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHui MPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbl, IEHCTBYIOIIErO Ha phlyar;
paboThl CHJIBI YNPYTrOCTH MpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOABUKHOIO
O1oKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaruu IpYyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
Koje0aHuM MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MNPYKUHBI,
UCCIIC/IOBaHNE HE3aBUCHUMOCTU TepHoja KoleOaHWH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue sAe61eHUss 6 npupoode: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIMBBI W OTJIWUBBI, JABMXCHHUC IIJIAHCT CorHeuHOH CHUCTEMBI,




PEaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE€ YEJIOBEKa, BIUSHUE
atMoc(hepHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE pHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, ceiicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuyveckue yCI’I’lpOlZCI’I’l6(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PpaCCTOAHUA H
YCKOpPpCHUA, OUHAMOMCTpP, IMOAIIMWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXaHU3MBI B 6BITy,

151 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucramnmaeckue u amopdHbIC Tena

59 JIBuxenne dyactuil BemectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temneparypoii. bpoyHoBckoe nBmxkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsis sHeprus. PaGora u Temsonepenada Kak CrnocoObl HW3MEHEHHUS

' BHYTPEHHEHN YHEPrun

2.7 Bunp! Teronepegadn: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
Harpesanme wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y aeiabHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPrUU B TEIUIOBBIX MpOIEccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u xoHuaeHcanuda. V3mMeHeHHe BHYTPEHHEH SHEpPruM B MpPOIECCEe

. UClapeHuss M KoHAeHcauuu. KuneHwe IKUIKOCTH. YJielnbHas TerjioTa

' napooOpa3oBanusi: L = Q/m

2.11 Braxxnocts BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctayuzanus. V3mMeHeHHe BHYTPEHHEH HHEpPruu MpH

IJIaBJICHUU U KPpUCTAJIM3AallNN. YILCJIBHaSI TCILJIOTA I1IJIaBJICHUA:

BHyTpeHHsIs SHEpIHsl CropaHus TOIUIMBA. Y IelibHAas TEIIOTa CrOPaHus TOILINBA!
q=0/m

[Tpuniuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apuratens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYyYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HArpeThiM LWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IJIaBJICHUS Jbpja. MccrnenqoBaHWE M3MEHEHHS TEMIIEpATypbl BOABI  MPH
Pa3IMYHBIX YCJIOBUSX; SIBJCHHUS TEIUIOOOMEHA MpPH CMEUIMBAHUM XOJIOJAHOW H

FOpr‘ICfI BOJIbI; IIpOoLECCa NCIIapCHUs

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPUPOJE, KPUCTAIIBI B MpHpoae, uznydenue CoiHua, 3amep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEeMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUTPOMETPBI, IICUXPOMETP, MapoBas TypOWHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpu3anus Ten. /Ba BUia 31eKTpUYECKUX 3apsia0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

34

3.5

Onextpuueckoe mnone. HanpsxkéHHocTh anekTpuyeckoro mnois. IIpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IO HA

QJICKTPHUYICCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 31eKTpUUecKuid TOK. JlelicTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

BJ'ICKTpI/ILIeCKOG COIMIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenpbHOE COETMHEHUE IPOBOAHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapajutenpHOE COEAMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTta u MmoiHOCTh 51ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKIIUH
3.13 MaruuTtHOoe T1OJiIe TOCTOSHHOIO MarHurta. B3auMoAencTBUE NOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onpitel @apanes. SBnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ilpakxmuueckue pabomwl
W3mepeHne  3JIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKA, BO3HHMKAIONIETO B IPOBOJHUKE

(pe3I/ICTOpLI, J'IaMl'[OLIKa), OT HaIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €Tr0 IMOIIECPEUYHOTO CCUCHHUA U

YACIBHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITu, Apeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JUISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHUUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), JEKTPUUYECKUE
[pPEIOXPAaHUTENH, D3JEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexkTpoMarHuTHbIe BOJHBL. [1Ikana 3meKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' muH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakxmuueckue pabomoi
M3mMepeHue onTHYECKO cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a MpeIMET PacIioyio’keH B TBOMHOM (hokyce), mokazaTess MpeIoMIICHHSI CTEKIIa.
' UccnenoBanme cBoiicTBa M300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs (OKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla NPEJIOMJIEHHMsS] CBETOBOTO Jy4ya OT yIjla MaJeHUs Ha TpaHUIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe: 3atMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE BJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydyenus. Peakiuu anbda-u Oera-

pacmaja




4.2 OmneiTel Pesepdopna o paccesanio anbda-dactuil. [nanerapunas Mozenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3oTornbl

4.4 [Tepuon monypacmnaaa aTOMHBIX sIAEP

4.5 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJAMOAKTUBHOE U3JIYYCHHE NPUPOAHBIX MHUHEPAJIOB,
JeiCTBUE paMOAKTUBHBIX U3JyYEHUN Ha OPraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'II)COHa, AAC€pHad SOHEPreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[leppiikun .M., UBanoB A.M. AkimonepHoe o0mectBo «M3aarenbeTBo
«IIpocBemenue»

» Gusuka: 8- kmacc: 6a30BBIM YPOBEHB: YUEOHUK; 3-€ U3laHne, IepepadoTaHHOE
[eppimkun .M., UBanoB A.U. AkimonepHoe o61iecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-1 knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, NepepaboTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKiMOHEpHOE 00I1IECTBO

«3marensctBO «lIpocBenienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Ypoku no yuebnomy npeamery "duzuka". DI'AOY BO

"T'ocymapcTBEHHBII YHUBEPCUTET MPOCBELLICHUS "

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1. l'ocynapctBerHas oOpa3zoBarenbHas miardopma «Poccuiickas dJeKTpoHHAS
mikosna» https://resh.edu.ru/?r=3130095

2. ®I'C «Mos mikoma» https://www.gosuslugi.ru/myschool
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