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MO CHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TTPENoIaBaHusl yueOHOTro nmpeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOMIMXCS W OPraHU3AIMIO0 H3YyYCHHUS
Gbu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTMYHOCTHBIM U METANPEAMETHBIM Pe3yJibTaTaM O0ydeHHUs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSA MPEIMETHOTO COACPNKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
PEIMETOB, TMOCKOJBKY (HU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HUECKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYyYHYI0 KapTUHY MU,
npefocTaBisieT Haubojee sCHbIe o0paslbl MNPUMEHEHUS HAYyYHOIO METojIa
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
WHTEpeca K HayKe y 00yJaromuxcs.

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

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATL AAHHBIC W HCIIOJIb30BAaTh HAYYHBIC J1O0Ka3aTCJILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111€00pa30BaTEIbHBIEC MPOTPAMMEBI.

Lenu nzydenust GU3uKu:

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

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

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

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEUYUBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1ay:

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

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX paCUYEeTHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

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

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMU Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydYaromuxcs, CIUcKa 3KCIEePUMEHTAIBHBIX 33/JaHUH, MpejiaraeMbIX B paMmKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUYEHUA

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJ MO3HAHUS: HAOIIOJCHHE, IMMOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

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

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoOB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.

IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BeleCTBA.

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

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

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

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue ~ siBmeHWW,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IUHULIEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxenue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl YMEHBINIEHUS ¥ YBEIUYCHUS NaBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEepHOTO J1aBJICHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJo. BrITanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

A A T o

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Teja U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YcCIIOBHME IUIABAaHUS TEJ: IUIABAHWE WM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTB. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Kosdduuuent monesnoro nedctBus (manee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBble AIBJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO ABUKEHHUS.
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Hab6mronenue nuddysun.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JIBa poaa aJIEKTpUYECKUX 3apsanoB. B3aumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU NIEKTPUUECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3auMOAEUCTBHME  IOCTOSIHHBIX  MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. VCmoap30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENWHOe JBkeHue. CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon u vacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CWI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKkoOB PaBHOYCKOPEHHOIO JIBUXKEHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl TeJla U JACHCTBYIOIIEH Ha HETO
CUJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITYJIbCa IIPA HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

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

OrnpeneneHue yCKOpEHHs] Tejla MPU PABHOYCKOPEHHOM JABMXKEHUHU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa U BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnpocTpanenue npoAoabHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHWi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBoOiCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atmenus Connua u JIynsl. OTpaxenne cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cucteMa. biInM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHnTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorolieHre cBera aroMoM. KBaHThI. JInHEHYaThle CIIEKTPBI.

PagnoaktuBHoCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIo
anpa. Hyxionnas wmopens artomHoro sznpa. HM3oromsl. PaanoaxTrnBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBsA3p Maccel W 3Hepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH JAHHOTO MOJYJI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHHSI, TIPUMEHSS TIONyYCHHBIE 3HAHUWS, pemaTh 3a7add, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHUS B OKPYKAIOIIEH MPUPOIC U MMOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE O00O0O0IIAroMIero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMCHEHUE (U3NUECKUX 3HAHUU IS PEIICHHUS 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUI W TIPOIIECCOB, J€IaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXE€MaMH, AUarpaMMaMu, HTHOU TrpauKoi 1 UX KOMOWHALIUSAMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
O1aroxenaTeaIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNiiTh POy, OOCYXKIaTh MPOIECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTHUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHM
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATH IIPEIaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus ~ (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaaya [OaBiICHUS TBEPABIMU TEIaMHU, XUIKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIWalIbHAs JHEPTHsi), MPHU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TO€ TPABUJIO» MEXAaHHKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaThb NpPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MpPU OMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOJIONECHUIO (PU3NYECKUX SBJIECHUH WIH
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUA, CcoOOUpaThb YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTraM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOJA, THUIPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, W3JTyYCHHE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIa, 3aMEp3aHUE€ BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAeiIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalluHbl, OTHOCUTENbHAs BJIAXXHOCTh BO3AYyXa, 3JIEKTPUYECKHM 3apsf,
CuJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHBIIEHWUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$uU3NYECKyI0 BENUWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHHUS BEIEeCTBa, MPUHLUI CYNEPHO3ULUU MOJIEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YKCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peuleHus, NPOBOJUTh PACUETHl M CPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABUJIBHOCTh IMOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpPU HU3JIYYEHHH OT IIBETa HU3Jydarolled (moriouaromen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JI€UCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMULl M TrpauKoB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl NMPEJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUcaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTH  MpUMEPHl  (HAXOAUTh HMHPOPMALMIO O  IpHUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPYKAOLIEH CPELE;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PU3UIECKOTO  COACpXKaHHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcel cetu HTEpHET, BnafeTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
IIPOEKTHOW WJIM MCCIEAOBATEIBCKON NEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/J1aTh BBICTYIUICHHE NTPE3ECHTALINEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIM BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

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

UCIIOJB30BaTh MOHSTHUSA: CUCTeMa OTcu€Ta, MarepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJICOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEeHU, alib(ha, OeTa- U ramMMa-u3iydeHus,
M30TOIIbI, SiZIEPHAsl SHEPIeTHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEaKTUBHOE IBIDKECHHE, KOJieOaTeIbHOE NBIKCHHUE (3aTyXaroliue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBECHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3nyueckue SBICHHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE NEHCTBUE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPTHs, TOJiHAsg MeEXaHW4decKash DSHEeprus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W EIUHUIBI (U3HUECKUX BEITUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUsS JHEPTHUM, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SJAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSMOJIIMHEWHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOUHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieli JUH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEPEHHS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOILIHOCTb, 4acToTa |
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TeEJI0, TOUYEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUIOMETP, JATUYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  [pPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpPKaHHS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 3aJJaHUN HAay4YHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3HKM U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakrHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0 MUpa
1.1 ®dusuka - HayKa o MPUPOe 2 https://m.edso00.ru/ZJ2U13BMX
1.2 ®u3nyeckue BEITHYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METOJT TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeACHHS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BelecTra 1 https://m.edso00.ru/2SJ151M41
BHKCH 5
2.2 A 1 H BIAMMOJICHCTBHE HacTHI 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHn4ecKoe ABIKEHIE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, IIOTHOCTh 4 https://m.edso0.ru/GXPU4MT5P
3.3 Cuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
I N
4.1 Aapxerine. llepenaria AaBiCHis TBEPAIMI 3 https://m.edso0.ru/X0DW367P2

TCIaMU, XKUAKOCTAMHU U ra3aMu



https://m.edsoo.ru/ZJ2UI3BMX
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https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH

https://m.edso0.ru/2MVXZ0KL4

4.3 ATtMochepHoe 1aBJICHHE

JlelicTBue ®UIKOCTH U Ta3a HA

https://m.edso0.ru/T7134SXNO

4.4 . 7 3 https://m.edsoo.ru/NFE60Y8BNK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 Pabora 1 MOIIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnuecKasi SHEprHs 1 https://m.eds00.ru/G30454EMT
Htoro no pazneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTsbI
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHas UHAYKLUS 4 https://m.edso0.ru/7QODSEL15
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nen 1. Mexanuyeckue siBJIeHUS
M 0
1.1 CXATITICCROT ABIIKEHHE 1 CHOCODRL €10 10 1 https://m.edso0.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3nes 2. Mexannveckue KoJie0aHusi H BOJTHBI
2.1 Mexannueckue Kojie0aHus 3 https://m.edso00.ru/S5VIGSAI3
2.2 MexaHnuecknue BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
OnexkTpoma
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/DT98BSE Y0
3JIEKTPOMAarHUTHbIE BOJTHBI
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxenune 6eoro cBera B CIIEKTP https://m.edso00.ru/2ZZ5AHODTO
Hroro no pazneny 15
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Pa3nea 5. KsanroBbie IBJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edsoo.ru/USWX2R61B
5.3 SnepHbie peakIuu 1 https://m.edsoo.ru/TMMVY9VSF
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usnku 3a 7-9 kinacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOBIIO 102 27
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HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — HayKa O PUPOJIE.
SIBnennsa npuponsl. Gusnyeckue
SBJICHUS

https://m.edsoo.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHBI U UX
U3MepeHue

Ypok-uccienoBanue
"N3mepenue TeMnepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphl"

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3Yy4aloT
npuponay. EcrecTBeHHOHAyUYHBIN
MeTo no3Hanus. Onucanue
buU3HYECKUX SIBICHUU C
IIOMOIILIO MOJIEIe!
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIBHOCTH MOJETA
IapyKa, MymeHHOIro

https://m.edsoo.ru/I116U53L6H

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

https://m.edsoo.ru/\VQGCNS8IMP

https://m.edso0.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU
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TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

HBI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OIMbBITHI
10 HaOJIIOICHUIO TEIIOBOTO
pacuIMpeHus ra30B»

https://m.edso0.ru/FT87UNTLS

10

11

ArperatHbie COCTOSIHUS
BELIECTBA

B3anMocBs3b MEKIY
CBOICTBaMH BEI[ECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYIIIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI148

12

13

MexaHn4eckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKCHUE

Cxopoctb. Equnnnel ckopoctu

https://m.edsoo.ru/SW6CCIHB1

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u BpemMeHn
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBIDKCHUS Tl

https://m.edsoo.ru/KX5510I1BX

16

ITnotHOCTE BemecTtBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl U 00beMa Tejia 1o ero
[UIOTHOCTH

17

18

19

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPAOIO TEJIA»

Penrenue 3amad mo reme
"ITnotHOCTH BemiecTBa"
Cua KaK XxapakTepuCTHKA

B3aumoencTsus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/OH22PX7CX

https://m.edso0.ru/50DYVYG49

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pactspkenus (nedopmariyn)
MPYKUHBI OT MPHIIOKEHHOM
CHUJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBaenne Ttarorenusa. Cuna
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

23

24

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau o teme "Cuna
TsDKeCcTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTePUCTUKU TUIaHET

Usmepenue cui. lunamometp

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKY LI

https://m.edsoo.ru/IT1IZGKCKH

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue AByX CHll,
HaIIPaBJICHHBIX 10 OJJHON

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoAECTBYOIIAs
cui

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui'”

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHHUKE

JlaGopaTtopHnas pabota
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN

Pemenue 3agau Ha onpenenenue
PaBHOJIEUCTBYIOILEH CUIIBI

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agad mo remam: «Bec
tenay, «['paduueckoe
n3zo0paxenue cuiy, «CHITbI,
«PaBHOIEUCTBYIOIIAs CUID)

https://m.edso0.ru/T9V639RZF

32

KonTponbhas paboTa no remam:
«MexaHnueckoe JTBIKEHUE,
«Macca, III0THOCTEY, «Bec
Tenay, «I['paduueckoe
n300paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/PAROSWE4D

33

JaBnerune. CiocoOb1
YMCHBIICHUA U YBCIIMYCHUA
JTABJICHHS

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

34

JlaBneHwue raza. 3aBUCUMOCTD

https://m.edsoo.ru/544Y MX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JIaBJICHUS ra3a 0T 00bEMa,
TEMIIEpPaTyPhI

35

36

37

IIepenava naBieHus TBEPABIMU
TCJIaMU, XKUAKOCTAMU U ra3daMu.
3axoH [lackans

HaBHeHI/Ie B XXUJKOCTH H rase,
BBI3BAHHOC HeﬁCTBHCM CHJIBI
TAXKCCTH

Pemenue 3amay nmo reme
«JlaBneHue B )KUIKOCTH M rase.
3akod [Tackamnsa»

https://m.edsoo.ru/CG5P0SNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38

Coobmaronmecs: CocyIbl

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

39

40

I'mapasauyeckuit mpecc

Manomertpsl. [lopuaeBon
SKUJKOCTHBIN HAcoC

https://m.edsoo.ru/67X2LF396

https://m.edso00.ru/5G846G718

41

Atmocdepa 3emin. [Ipuanns
CyILIECTBOBAHUS BO3IyIIHON
0007109KH 3eMiTu. 3aBUCUMOCTh
aTMOC(hEepHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

https://m.edsoo0.ru/DRQ6ZPW1M

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

N3mepenue atmochepHoro
nasyieHusi. OneitT Toppuueu

3aBUCHUMOCThH aTMOC(HEPHOTO
JaBJICHHUA OT BBICOTBI Hal
YPOBHEM MOpSI

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomeTtp-anepoun.

https://m.edsoo.ru/WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMmochepHoe TaBlieHHe Ha
Pa3IMYHBIX BBICOTAX

46

47

48

Pemenne 3amad mo Teme
"ATtmocdepHoe naBneHue"

JleficTBUE KUAKOCTH U raza Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopaTtopHnas pabota
«OrnpeneneHne BhITAIKUBAIONICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHON B )KHUJIKOCTh YaCTU
Tena»

https://m.edsoo.ru/QUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBaHUE JIOAKU U
OIpeieNieHnE €€
rpy30noabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3anau no remam:
«IInaBanue cyaoB.
Bo3znyxomnaBanuey, «JlaBnenne
TBEPABIX TECII, )KI/II[KOCTGI\/’I u
ra3oB»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexannueckas pabota

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



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

MomHocts. Eaunuiint
MOILHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

56

57

58

59

60

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noabEME I10 JIeCTHUIIE"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cuit Ha peruare

KontponbHas padora 1mo reme
«/laBiieHue TBEPIBIX TEI,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepovHas
pabora

PesepBHblit ypok. Pabora ¢
TEKCTaMHu 110 TeMe «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEU U
ra3o» / Beepoccuiickas
npoBepoyHas paboTa

Pbruaru B TexHUKe, OBITY U
npupoze. JlaboparopHas pabora
«HMccnenoBanue ycloBHM
pPaBHOBECHS pblyara

Pemenue 3agad mo reme
«Y CI0BUS paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT

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

61

Kosd¢unuent noiesznoro
JNEeUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenue KII/] HaknoHHOM
MIJIOCKOCTH

0.5

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



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pa6ora, momuocts, KIT/["

https://m.edsoo.ru/VF5XBQLVS

63

64

65

66

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

3aKoH COXpPAaHCHUA
MEXaHUYEeCKOMH OQHCPIUH

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
ompeecHue N3MCHEHUS
KHHETHYECKON U
MOTEHIIUATIBLHOW SHEPTHH MPH
CKaTBIBAaHHMH TEJIa 110 HAKJIOHHOMH
TJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

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

https://m.edsoo.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHblii ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe ABrKeHue"

https://m.edsoo.ru/MJJIPGGSA3

68

PesepsHslit ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"”

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BellleCcTBa

OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUAKOTO U ra3000pa3HOro
COCTOSIHMH BeIl[eCTBa HA OCHOBE
HOJIOKEHHI MOJIEKYIISIPHO-
KWHETUYECKOU TEOPUH

Kpucrannmmaeckue u amopdHbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmaunBaHuE U KalTWJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE
TennoBoe paciMpeHue u
cKaTHE

https://m.edso0.ru/7XZHOXTSK

https://m.edso0.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TCIIJIOBOI'O ABHUKCHUSA HaCTHUI]

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



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriH

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bunae! renionepenaun
VYpok-koHpepeHus
"[IpakTHUYECKOE UCIIOIB30BaHUE
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB B LIEJIX
sHeprocoepexeHus"

KonndecTBO TENIIOTHI. Y aennHas
TCIIIIOEMKOCTD

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OallaHca.
TemooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

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

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer KoauuecTBa TEMIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISIEMOTO UM TTPH
OXJIAXKIECHUN

JlaGopartopHas paboTa
"Onpenenenue yaeiabHOU
TEIIIOEMKOCTH BemlecTBa"

SHCpF Ws TOIIJIMBA. yI[CJ'IBHaSI
TCIJIOTA CTOpaHus

https://m.edsoo.ru/JSMRA1APW

https://m.edso0.ru/40IT1ZJAH

https://m.edso0.ru/683AIXYWS8

18

[InaBienune u oTBEpAEBAHUE
KPUCTAJUTMYECKUX TEJl.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VY nenbpHas TeIUI0TA IUIABICHUS

19

20

JlaGopaTopHnas pabota
"Onpenenenue yaenabHOU
TEIJIOTHI TIJIaBJICHUS Jbaa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

https://m.edsoo.ru/LCQXVHGHD

https://m.edso00.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJIEHCallMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxxHocTh BO31YXA.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHne
BJIAKHOCTH BO3]lyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBAraTens BHYTPEHHETO
CropaHus

KII/I TersioBoro aBuraTess.
TenoBble ABUTATENN U 3aIUTA
OKpYKaroIleil cpeabl

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCaX

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

https://m.edsoo.ru/UJA3SDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM

https://m.edso00.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabore no teme "TermnoBbie
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemrecTna"”

28

KonTtponbHast pabora o Teme
"TeruIoBbIE SIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHH BelrecTna"

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

29

30

31

DnekTpuzanus Tei. JIBa pona
ANEKTPUUECKUX 3aPSI0B
Ypok-uccrnenoBanue
"DnekTpu3zanus Tea UHAYKLIHEH
U TIpU COTIPUKOCHOBEHUH"

BzaumopencTue 3apssKeHHBIX
ten. 3akoH Kysnona

https://m.edso0.ru/9ES5KDOQMD

https://m.edsoo.ru/JALQFK67J

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOr0 noJs. [IpuHiun
CYIEPIIO3ULNH JIIEKTPUUECKUX
noJjeun

https://m.edso0.ru/N79CZ2GZ1J]

33

Hocurenn snektpuueckux
3apsA0B. DIIeMEHTapHBIN 3aps.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMYV

34

[IpOBOTHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

https://m.edsoo.ru/U8JR991PB

35

Pewenue 3anau Ha npuMEHEHUE
CBOMCTB 3JIEKTPUUECKUX 3apPsI0B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
€ro CymniecTBoBaHMs. McTouHnKN
IIEKTPUIECKOTO TOKa

https://m.edso00.ru/ISIMP3J3M

37

38

39

JIefiCTBHS DIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "Jleiictere
3JIEKTPUYECKOTO TTOJIS Ha
MIPOBOJHUKH U JUAIEKTPUKHU"

DJIEKTPUUYECKUI TOK B MeTajulax,
JKUIKOCTSIX U ra3ax

https://m.edso00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4ACOOOYPF

40

41

42

43

DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
peryinupoBaHue CUibl TOKa"

DNEKTPUYECKOE HANPSIKEHHE.
Bonbt™merp. JIabopaTopHast
pabota "U3mepenue u
pEryJINpOBaHUE HANPSHKEHUA"
ConpoTuBieHne MPOBOJHHKA.

VY nenpHO€e CONPOTUBIICHUE
BELIECTBA

0.5

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/Q9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESBUQ5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COIIPOTHUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT0 CEYCHHS U
Marepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCHUMOCTH CHJIBI TOKa OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma Ju1s
y4JacTKa I

46

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa ¥ HANPSDHKSHUS Ha
pe3ucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napajuieJIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo0.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaIPsOKEHUN IPU
MIOCJIEIOBATEIIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

50

51

JlaGoparopHas paboTa
"IIpoBepka mpaBua AJisi CUIIBI
TOKa MPH MapajlIeIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa Oma i pa3IugHOTO
COCOANHCHUS HpOBO)IHI/IKOB

PabGora u MOIIIHOCTH

ANEKTPUUECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

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

52

JlaGopaTtopHnas pabota
"Omnpexnenenue paboThl U
MOITHOCTH 3JIEKTPHUYECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

ToKA"

53

54

55

DneKkTpudecKre ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUC

ITocTostHHBIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHe

VYpok-uccnenosanue "N3yuenue
OJIEH ITOCTOSHHBIX MAarHUTOB"

https://m.edsoo0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
moJsie 3eMJIM U €0 3HAaYEHUE IS
JKA3HU HA 3emiie

https://m.eds00.ru/R3IXXJCRVK

57

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DneKkTpuuecKue 3apsabl.
3apspKeHHBIE Tela U UX
B3auMoercTBUs. I1ocTOSHHDBIN
JNEKTPUYECKUHN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas padbora no teme
"DJIeKTpUYECKHE 3apsibl.
3apsoKeHHBIC Tena U UX
B3auMonencTBUs. I1ocTOSHHBIN
AIIEKTpUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "[1oCTOSHHBIN
ANIeKTpUYeCcKHii Tok" /
Bcepoccuiickas npoBepodyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

61

62

OmnbIT OpcTeaa. MarautHoe
0JIE BJEKTPUUYECKOTO TOKA
MarauTHo€e noJie KaTyIIKH C
TOKOM

[TpuMeHeHue 3JIeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3yuenue aeicTBus
MAarauTHOIO I10JIA Ha ITPOBOJHUK
¢ TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOJBUTATENICH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHcnopre. JlaboparopHas
pabora "KoHcTpyupoBanue u
u3y4deHue padoThl
JJEKTpOoABUTaTENS"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

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

63

Omnbrter @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIYYEHUS DIIEKTPUUECKON
SHEPIruH. DJIEKTPOCTAHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpUYECKUE U MATHUTHBIE

https://m.edso0.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"”

66

67

68

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MATHUTHbIC 1
siBICHUS"

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie 1
siBjIeHus"

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

https://m.edsoo.ru/APBXXTADS

https://m.edso00.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOT'PAMME

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

MexaHnunueckoe OBHKEHUE.
MarepuanbHas TO4YKa

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABMXKCHU A

PaBHOMepHOE NpAMONTHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepaBHOMepHOE NpsAMOIMHENHOE
nBwkeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.eds00.ru/L043PYTGB

IIpssMonuHeiiHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

JlaGopartopHas paboTa
"Onpeznenenre yCKOpeHus Tena
IpU PAaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAaKJIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFO8

CBoboauoe nagenue teir. OnbITh
Tanmunes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInHeiHas v yriaoBas
CKOpPOCTH

10 Henrpoctpenmreneroe https://m.eds00.ru/OSLFGWFZY
yCKOpEeHHue
I1 i H .B

11 “PBRIHL SAKOH TIRIOTOHA. DRRTOP https://m.edso00.ru/TADTURL3K
CHJTBI
Bropoii 3akon HeroToHa.

12 . https://m.eds00.ru/5A28NGVEV
PaBHoOnelicTByIOIIIAs CHITa
T i H .

13 PTHI SaIOH HRIOTORA https://m.edso0.ru/XPEY G64RM
Cyneprio3unus cui
P

14 CIICHIO SA/37 HA [PHMCHCHHC https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 ILIEHHE 3374 10 Tome «Crta https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY
JlaGoparopHas paboTa

17 «OnpeneneHne KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
TIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/BAWPRASI7
P

19 CHICHIE 37 110 Teme «(Citna https://m.eds00.ru/PIDH2DCIT
TPECHHSI»
JlaGoparopHas paboTa

20 "Onpenenenue ko3 dunmenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pelierye 33124 110 TeMe "3aKOHEI https://m.edsoo.ru/VT3T38KBU

Hororona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPaBUTAI[MOHHOTO
uenTpa (ConHeyHas cucremMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.edso0.ru/VV02GV8YAT

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

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

26

PaBHOBECHE MaTeprUaTbHOI

TOYKHU. AOCOJIIOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmenT cusl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBECHE MaTeprUaTbHOI

TOYKH. AOCOJIIOTHO TBEPIIOE TETIO.

PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBIO BPAILCHUS.
MowmenT cunsl. LlenTp Tsxectn

https://m.edso0.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo reme
"MowmenT cuinsl. L{enTp TsokecTn"

IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "MexaHu4ecKoe
nBxenue. Bzanmopeiictue ten"

https://m.eds00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KontponbHast pabora o Teme
"MexaHn4YecKoe IBUKECHUE.
BzaumoneiictBue ten"

https://m.edso0.ru/J1BOUJ2Y G

31

HNmnynsc Tena. UMimynsc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3alMOJCICTBHE

https://m.edsoo.ru/7PI5SBWQD2

32

33

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJnca'

Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/SUH32H4RL

34

Mexanunueckas pabota u
MOIIIHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

36

37

PabGoTa cuitbl TSDKECTH, CHITBI
YOPYTOCTH U CHIIBI TPEHUS

JlaGoparopHas paboTa
«Omnpenenenue padboOThI CUIIBI
TPEHUs IPU PaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTAILHON TTOBEPXHOCTH

CBsI3b 3HEPTUH U PAOOTHI.
[TorennmaneHast SHEPTHs

https://m.edsoo.ru/Y4H20MDHI

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

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUU

https://m.edsoo.ru/M\WKXL7NXVR

39

3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHKe

https://m.edsoo.ru/FMM2S69EB

40

JlaboparopHas paboTa
«M3yueHune 3aK0OHa COXpaHCHHUSI

https://m.edso00.ru/0TVK8KJXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUMN»

41

42

KonebarenpbHoe IBHKEHHUE U €T0O
XapaKTEePUCTUKU

3aryxaromye KojaeOoaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

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

https://m.edsoo.ru/13ZKD2M12

43

MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTh TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

47

48

HpeBpameHI/Ie OHCPIUuu 1pu
MeXaHHYECKUX KOJIeOaHUIX

JlaGoparopHas paboTa
«OrmpenesneHue yacToThl U
nepuoJia KojaeOaHui MpyKMHHOTO
MasTHUKa»

JlaGopaTtopHnast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuojaa konebanuit rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckne BOJIHEL. CBoOMCTBa
MEXaHHYECKHUX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edso0.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpoxk-koH(pepeHus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHUYeCKHE BOJIHEL B
TBEPAOM Tele. CelicMUYecKre
BOJIHBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpaXKCHHE 3BYKa
Ypok-uccinenoBanue

"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepenmus "YapTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
KOoJICOaHHS U BOJHEI"

https://m.edsoo.ru/7YAJAV57M

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoaecOaHus U
BOJHEI"

SJ'ICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICKTpOMaF HUTHBIC BOJIHBI

CBoiicTBa QJICKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "lkara
3JIEKTPOMArHUTHBIX BOJIH.
Ucnonb3oBanne

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



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

AJIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBA3U"

59

Ypok-uccnenosanue "M3yuenue

CBOICTB SJICKTPOMArdUuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pewienue 3a1au Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI

DNeKTpOMarHuTHas MPUpo/Ia
cBeta. CKOpOCThH CBeTA.
BomnnoBrble cBolicTBa cBeTa

HcTounuku ceera.
IIpssMonuHeiiHOE
pacrnpoCTpaHEHHUE CBETA.
3armenuns Connua u JIyHsl

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1ay Ha
MPUMEHEHHE 3aKOHA OTPaKEeHUs
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aK0H
TIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaxKEeHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH

https://m.eds00.ru/R8001IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yriia npejIoMJICHUA CBETOBOT'O
JIyda OT yriia naJaCHus Ha

rpaHuiie "BO3ayX-CTEKJIO0

67

Ypoxk-koHpepeHuus
"Hcnoap30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edso0.ru/OL9F63ZRU

68

69

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnast pabota
"Onpenenenne HOKyCHOTO
paccTOSTHUS ¥ ONITUYECKON CHUITBI
coOuparorien TUH3bI"

https://m.eds00.ru/3XTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHYecKue TUH30BBIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

I'ma3 xak onruyeckas cucrema.
3penue

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

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasznoxenue 6Georo csera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CIeKTPaTbHBIX
uBeToB. Jlucnepeust cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTtopHnast pabota "ONBITHI
10 Pa3JIOKEHHUIO OEIOTO CBETa B

https://m.edsoo.ru/E518L6TCH
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CIIEKTP U BOCIPUSTHUIO LIBETA
MIPEIMETOB MPU UX HAOIIOIEHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOICTBa CBeTa: AUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHys u auppaxaus”
O P

77 mertst Pesepgopaa https://m.edso00.ru/P922QVFIV
TUTAaHEeTapHAsi MOJCITh aTOMa
I1 bopa. M

78 OCTYIETE! Opa. SIOAeIs frova https://m.edsoo.ru/OBJPHE0G2
bopa
Hcenyckanue v noriomeHme cBera

79 aromoM. KBanTtsl. JIuneituaTeie https://m.edsoo0.ru/MILRTHPCO
CIEKTPHI
VYpok-npaktukym "Habnronenue

80 " https://m.edso0.ru/7TNCLNW296
CIIEKTPOB UCITyCKAHWS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHIE ATOMHOTG AApa https://m.eds00.ru/IRVESKOFK
Hyknonnas Mmoaens
P .

83 AIHOAKTHBIHIC HPeBpateHis https://m.edsoo.ru/RA796 TPSP
H3oTorsr
P :

84 | CHICHIE Sa7at To TeMe Y https://m.edsoo.ru/WX2HQP2S6

PagnoakTuBHBIC TTPEBpAIICHHS

85 [Tepuon momypacmaa https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
IpUpOJIE, MENULINHE, TEXHUKE"
A .3

87 AACPHEIC PEATIiH. JaKOHH https://m.edsoo.ru/Y OQ2XMKO0

COXpPAaHCHUA 3apAa0BOTO U
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MacCCOBOT'O YHUCCII

88

89

DHeprus CBSI3HM aTOMHBIX sIep.
CBs13b Macchl U SJHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun'

https://m.edsoo.ru/NSTEUFIO3

https://m.eds00.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a u neaeHus
anep. ctouHuku 3Heprun
CoJHIa ¥ 3B€31

https://m.edsoo.ru/RMBFOBND7

91

Ypok-koHpepenmus "SAnepaas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUHN Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie asienus"

https://m.edsoo.ru/TBOXB9TUOQ

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTosrie aBinenud"

[ToBTOpenue, o6oOIIEHNE.
JlaGopatopHbie pabOTHI IO KypCy
"B3auMoaeicTBUE TET

[ToBTOpenue, o6oOIIEHNE.
Pewienue pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ]1a4 [0 TEME
"TemoBele MmpoLeccs”

https://m.edsoo.ru/5SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ
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[ToBTOpenue, o6odIICHNE.
Pemnienue pacyeTHbBIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TenmoBbIX ABUTATEIICH

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6oOIICHNE.
Pewenue pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/I anexTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY 4

98

[ToBTOpenue, obodIeHNE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMH I10 TeMme "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

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

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtaMH 110 TeMe "CBETOBEBIE
sBieHus"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600meHne. Pabora
¢ TekctamMu o Teme "KBanTtoBas
u siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

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

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHUCBHIBATh H3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (U3MUYECKYI0 BEJIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMyYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMECPHOCTH

1.7

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




dbopMyIbl, CBSI3bIBAIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (OPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pE3yibTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMYIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBIIOJHATh NPSAMbIE U3MEPEHUSI C HCIIOJIb30BAHUEM aHAJOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUS NMPUOOPOB € YUETOM

3aJJaHHOW a0COJIIOTHOM MOTPENIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMSI, CIEAYS MPEIIIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUH U3MEpPEHHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBl JCUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

HNPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

($U3HKH, COMPOBOXKIATh BHICTYIJIEHUE NPE3EHTallMe

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINIbI, BBICTPAWBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I‘IGCKOG SABJICHUC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a[auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
HCIIOJIb3ysl HW3YYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

1.7

1.8

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AEMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBatOLINE (PU3NUYECKHE BEIUYMHbBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




O60py,HOBaHI/I$I, OIMIKUCBIBATHh X0/ OIIbITa 1 (bOpM}’J'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBaTh MCCIEOBAaHUE, COOMpaThb YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHJE TaOIHIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMIMBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOMN
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISPHYIO JIUTEPaTypy (U3HUECKOTO COAEpKAHHS, CIPABOUYHbIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMALMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar 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 BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTh TIPYIIbL, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3yYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIC CBOMCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0O BEIMYHMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C MOMOIIBI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIEA0BAHUS, BBIAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ynbTaThbl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




l"pa(bI/IKOB, JCJIaTh BBIBOAKLI 110 PE3yIbTaTaM HCCICA0OBaHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (PU3UYECKUX MOJEJEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB MPH PELICHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYs TMOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh NOpUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

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

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

11

O®u3uka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

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

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

14

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 IPOBEPKE THUIIOTEC3, 00BsICHEHHE

HaOJIIOaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TEN.
N3mepenue temrepaTypbl Py MOMOUIU JKUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

CTpOGHI/Ie BCIIECTBA: AaTOMblI MW  MOJICKYJIBI, HX

2.1 pazMepsl. OMBITHI, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE
BEIIeCTBA
JIBwkenne yactuil BemectBa. CBS3b  CKOPOCTH
2.2 JNBWKEHUS ~ 4YacTUILl C  Temmeparypoid. bpoyHoBckoe
nBwkeHue, 1uddy3us
23 B3anmopeiicTBrE YacTHI BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAaHHUC




ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKocTed U TBEPABIX  (KPUCTAIMYECKHX)  TeIl.
2.4 B3auMocBs3p  Mexay CBOICTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuyeckue paboOTHI:
Onenka JuameTpa aromMa METOIOM DpsoB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3oB.
OnpiTbl 10 OOHApYXKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBH)KEHUE
3.9 Ckopoctb. CpenHsisi CKOpPOCTb IPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumopeiicTBue
3.3 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUXCHMS TEIl.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuila Kak XapakTepHUCTUKA B3aUMOJICUCTBUS Tell
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIAS CHUIT
3.10 [IpakTraeckue pabOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS




(wapuka B OKMJIKOCTH, MOJEIU  JIEKTPHUECKOTrOo
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMI0THOCTU
TBEPIOTO Tela. OnblITHI, J€MOHCTPHUPYIOLIHUE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaniv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapaKTepa COIpUuKaCarOInXCia HOBerHOCTeﬁ

dusnueckue SBICHUSA B IIpUpoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOU IIPUPOJIE,
JIeUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

L yYBEJIMUYEHUS 1aBIICHUS
45 JlaBneHue raza. 3aBUCUMOCTh JaBJICHHS raza oT 00bEMa,
' TEMITEPaTypHhI
43 [lepenaua naBneHUs TBEPIBIMU TEJIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJCHUS JKUJKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagoxc. CooOIIAONTHECS COCY/IBI.
lMunpaBinueckre MEXaHU3MBbI
Atmocdepa 3eman u atmochepHoe aaBienue. [puannst
A5 CYIIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl yPOBHEM MODS
46 Wzmepenue atmocdepHoro nasineHus. I[lpuGopsr s
' M3MepeHust aTMOC(hepHOro JaBIeHUS
JleficTBre >KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnaBanue
49 [IpakTraeckue pabOTHI:




4.10

411

UccnegoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa MOTPYXKEHHOM B JKUAKOCT 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJIKMBAIOILEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
NOTrpY>KEHHOM B JKUJKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeomMerpa HJIH
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeineHue  eé

Irpy30I10AbEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHuvsMm, IJIaBaHUueC

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTD
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10cKOoCTh. [IpaBuno paBHOBeCHs ppryara
54 [IpumeneHue mpaBuiIa paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'O IEWCTBUS MEXAHU3MOB. [IpocTteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [Tonnass mMexanuveckass >Heprusi. 3aKOH HM3MEHEHUSA U
' COXPaHECHUS MEXaHHYECKOH SHEePTUn
5 g [MpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CWJIBIL  TPEHUS  TpuU




8 KVIACC

Kox
pa3iena

paBHOMEpPHOM  JBMKEHMM Tejla IO TOPU30OHTAIbHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO M ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpUun
6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUSA
6.5 TemoBoe paclIupeHue u cxxaTue
66 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
6.7 Baytpennss sneprus. CriocoObl U3MEHEHUsT BHYTPEHHEH
' SHEPrUu: TeIionepeaada U CoBepIleHrue paboThl
6.8 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLUS,
' W3IIy4eHUe




KomnuectBo  Temmorel.  YaenbHasd — TEIIOEMKOCTDH

6.9
BEIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TeraoTa niaBJICHUS
[TapooOpazoBanue ©u  KoHJeHcarus.  Mcmaperwue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus ToIMBa. Y ieibHasi TEMI0Ta CrOPAHUS
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpY>KaroIleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApYXEHHIO  JEHCTBUSL  CHIJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACITUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUS BO3IyXa B OAJUIOHE IIMPHUTIA.

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

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JITMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HabGmonenvne n3aMeHeHusl BHYTpEHHEH HEPTUu Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJIICHUS TETI000MEHa pu




CMEIIMBAaHUH XOJOJAHON U TOPSAYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HaTsOKCHUEC W KAallWUIAPHBIC SBJICHUA B HIPUPOLIL,
6.18 KpUCTAJUIBI B npupoje, uznydenue CollHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPAaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETP, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT

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

Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO
7.3 nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. QHCMCHTapHBIﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TURJIEKTPUKH
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA




HencrBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTAX U razax

Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
7.9

COIPOTHUBIICHHUE BEIIECTBA
7.10 3akon OMa 1t y4acTKa LenH

[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11

MIPOBOTHUKOB

PaGora M MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Hxoyina — Jlenna

DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[TocTostHHbIE MarHuThl. B3anmoaelcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHoe ToNe 3eMiM U €ro
7.15

3HAUYEHHE JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI Ha MPOBOAHUK C TOKOM.

DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJBUTaTeNe B TEXHUYECKUX YCTPOMCTBaX MU Ha

TpaHCTIOpTE

Onbitel  ®Papanes.  SIBneHue  AIEKTPOMATrHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JNEKTPUYECKOM  DHEPIHUH. ONEeKTpOCTaHIIMM  Ha

BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHIO DJICKTPHU3AIAN TET MHIYKIIHEH

U TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAeMCTBHUS DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOope.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUW  TIpU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHIbI TOKa MpU MapaieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexnenenne  pabOThI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpezneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BbIICNIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOveawHeHMHM ©  pazneneHun. VccnemoBaHue
JIEUCTBUSA JJIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHUJIBI
B3aMMO/JICHCTBUS KAaTYIIKH ¢ TOKOM M MarHuTa OT CHJIBI
TOKa W HallpaBJIeHUs TOKa B Karymike. V3yueHue

)ICfICTBI/IfI MAaroHMuTHOIrO Io0Jisi Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JEKTPOABUTaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAHUIO ABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIHUU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUSI U HaITpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnyueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE ToJe 3eMiiu, Apeid MmooCcoB,
pOJIb MArHUTHOTO TOJIS YISl )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHuUecKue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepPMETp,
BOJIETMETp, PEOCTAT, CYETUMK DJICKTPHUSCKON SHEPTHUH,
ANIEKTPOOCBETUTEbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPONPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAHUTEIH, DJICKTPOMArHUT, 3JICKTPOJIBUTATEb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHNS
paszzneina
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexannyeckoe aBuKeHHE. MarepuanbHas —TO4YKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasaomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Mpu
8 HEPABHOMEPHOM JBHKEHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHEMHOE
' JIBUKECHHE
8.6 CBobonnoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE nBHMKEHHE 1O OKpy:XHOCTH. [lepuon u
8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBoiii 3akoH HeroToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpetwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHIIAa TPEHUS CKOJBXKEHHS, CHJIa
' TPEHWUSI IOKOSI, IPYTHe BUIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTCHUSI.
' Yckoperne cBOOOTHOTO MaCHHS
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecMe  MaTepuUaIbHOM  TOYKU.  AOCOJIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuitbl. LleHTp TsbkecTn
8.18 HNmnynec Tena. M3mMenenue ummynbca. IMIynsc cuiibt
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun TsaxectH, ymnpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
8.23 [loreHuuanbHas dSHEprus Tena, MOAHITOTO  Hal
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPYKUHBI
Kunernueckast sneprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU
[TpakTueckue paboThI:
Omnpenenenne CpeaHel CKOPOCTH CKOJIbKEHHUs Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka rumoTespl: €cClIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JBI)KCHUU 0O€3 HavyallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIIBI TPEHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
kod(duimeHTa TpeHus CKoubkeHus. OnpeneneHue
kEcTkocTH TpYKUHBL OmpenercHne padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBKCHHU Tela II0
TOPU30HTANBHON MoBepxHOCTU. Omnpenenenue padbOThI
CUJIBI  yOpyrocTH  Ipud  HOABEME  Ipy3a C
UCTIOJIb30BAHUEM  HETIOJBMXKHOTO W TIOJBHXKHOTO

0JIOKOB

@u3nYeCKUe ABJICHUSA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MMOJIOKCHHSA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatrnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpateHue sHepruu Npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ pacrnpocTpaHeHHsl. MexaHUYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTuyeckune pabOTHI:
OmpeneneHne 4YacTOTBl M TEepuUoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl HM  TEepuUoAa  KoJeOaHHWi

IIPY’KUHHOI'O MassTHUKA




HccnenoBanne 3aBUCUMOCTH IepHoja KojeOaHuit
MOABEIICHHOTO K HUTU Tpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHoja KoJjeOaHui
MPY>KHHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MOJABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU

npyxuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHUYecKkne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJICKTpOMaFHI/ITHoe II0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBaA CBETa
10 [TpakTyeckue paboOTHI:
10.4 N3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpoOJE: OHOIOTHYECKOe
10.5 JIEHICTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO "
PEHTI'€HOBCKOTO U3ITy4eHUN
106 TexHuueckue ycTpoiicTBa: UCIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 IIpsimonuHEtHOE pacpocTpaHEHHE CBETA
Otpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTPaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nydeit B 1uH3e




OnTtnyeckas cHUcTeMa (bOToannapaTa, MHUKPOCKOIIa H

11.6
TeJecKona
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B ciekTp. OnbiTel HptoTOHA.
' CrnosxeHue CreKTpaIbHBIX IBETOB. Jlucmepcus cBeta
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCHUMOCTH  YIJla  OTPa)KeHHUs
CBETOBOI'O JIy4a OT yIJia MaJeHUs.
W3ydeHne xapakTepuCTUK M300paKeHUs MpeiIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIyla MPETOMIICHUS
CBETOBOIO Jiyda OT yIJia MaJCHHUS HA TPAHUIE «BO3MYX —
11.9 CTEKJION.
[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIUH3BL.
Ornpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAOIIIEH JINH3HI.
OMnBITH TIO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB IMPHU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
duzuyeckue sBIEHUS B mpupoje: 3arMenus ConHIa U
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOMCTBA: OUKH, TIEPUCKOTI,
' ¢dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pesepdopna u mianerapHas MOJENbh aToMma.
' Mogens aroma bopa
Hcnyckanwie W TOTJOIIEHHE CBeTa aTroMoM. KBaHTHI.
12 12.2
JIuneityaTepie CIEKTPbI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3mydeHHs
194 Crpoenue aromHoro sjapa. HykioHHas Mojaenb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHble mpeBpamieHus. Ilepuox momypacmana

12.5
aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX s1ep. CBsA3b MacChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' CounHia u 3BE37
12.9 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenue painoakTUBHOro poHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
pasioaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIyYEHHE MPHUPOAHBIX MUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIY4YEeHUHM Ha OpPraHu3M
4eJI0BeKa
1212 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B  HAYYHOHM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX JId PCIICHUA y‘—Ie6HI)IX 3aaay,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMH METONOB HAy4YHOrO T[O3HAHHS C YYETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOrO Habopa 00OpyAOBaHMs IO MHCTPYKLHH, ONUCHIBATh XOJ
OTIBITA U 3AIHMCHIBATD €r0 PE3YIbTAThI, (HOPMYITHUPOBATH BHIBOIBI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOM IOTPEUIHOCTH PE3yIbTaTOB U3MEPEHMUIA;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
HOJIy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX IS

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCJIOBHUE 3a/ayH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HaYeHUs! (PU3MUECKON BEIMUYMHBI; YMEHUE ONPENENSITh Pa3MEPHOCTh

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

YMeHHne XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoAuMble (pu3nueckue




3aKOHOMEPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3JIeMEHT COAECPKAHMS
1 MEXAHMWYECKMUE SABJIEHUA
11 Mexanudeckoe JBwxeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
. OTHOCHTECILHOCTD JBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE nBMKeHHE. Cpennsisi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEMHOE IBM)KEHHUE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+ut
I'padykn 3aBHCMMOCTH OT BpEMEHH JJIA MPOCKIUHU CKOPOCTH, IPOCKIIUU
MEepEMEIICHUSA, TyTH, KOOPAUHATHI TNPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUHN
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Cllyda€ pPaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JBH)KCHUS:
7
Sl =v,, #1+a,* ;
2
@opmysbl Il MPOEKUUH TEPEMEIICHUS, MPOEKIMU CKOPOCTH W MPOEKIUHU
YCKOPEHHUS ITPU PABHOYCKOPEHHOM IPSMOJIUHEWUHOM JIBUKEHUMU:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmkn 3aBUCHUMOCTH OT BPEMEHH Il TPOCKIUU YCKOPEHUs, MPOEKIIUN
CKOPOCTH, TMPOEKIMU TMEPEMENIECHUS, KOOPJIUHATHI MPU PaBHOYCKOPEHHOM
MPSAMOJIMHENHOM JBHKCHUU
CBobomnoe magenune. DopMysbl, OMUCHIBAIOIIAE CBOOOJAHOE IMAaJIEHUE Teja 10
15 BEePTHKAIH (JBWDKEHHWE Tela BHHU3 WIU BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHH /s MPOEKLUUU YCKOpPEHHS,




IOPOEKIMM CKOPOCTH M KOOPAMHATHI IpU CBOOOJHOM MaJeHUM Tejla [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBWKEHHUS Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

@opmyiia ISl BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
b=
T

HeHTpOCTpeMI/ITCJ'ILHOG YCKOpPCHHUC. HaHpaBHCHI/Ie OCHTPOCTPEMUTCIIBHOT'O

16 yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS
2
a. = L
"R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUS:
V= 1
T
Macca. [Tnotaocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3axkoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOPA YCKOPEHHUS T€Jla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJI0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 _Fl—>2
112 TpeHune nokos U TpeHHue CKoJbkeHUsA. DopMyna Iy BBIYUCICHUS MOIYJISL CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heympyrue nedopmarnuu. 3aKoH yOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

My -5
F=G L1 _2
R
Cuna Tsxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®dopmyna ISl BBIYMCIIEHUS CUIIBI TSDKECTU BOJIM3U MTOBepxHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. IlepBast kocMudeckasi CKOPOCTb.

HesecoMocTs u neperpysku
HNmnynbc Tena — BEKTOpHasi pu3ndeckasi BeIMUMHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyina Jjisi BEIYUCICHUS paOOThI CHUITBI:

A=Fsooscx

MexaHnu4decKass MOIIHOCTb:

=24
I

1.18

Kunernueckas u moTeHIMaIbHAS SHEPIus. d)opMyna JJIs1 BBIYHUCIICHUA

KUHETUYECKON IHEPTUMU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmyia I BBIYUCICHUS TOTCHIMAIBHON




SHEPIruu T€jia, MOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUsl MEXaHN4YeCKOM s3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHUYECKOM 3HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOW SHEPTUH MPY HAJTUYUK CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. MomenT cuiet: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABKHBIN O6510KK. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
[laBiienue TBEpIOTO TEIIA.
@opMyita JiUIs BBIYMCICHUSI 1aBJICHHs TBEPIOTO Tena:
F
pP= G

191 JaBnenue raza. ATMocgepHoe AaBlIeHHE.

' ['unpocraTyeckoe AaBiieHUue BHYTPH KUIKOCTH.
dopMyina 151 BBIYUCICHHUS 1aBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna A8 ONPEACICHUS BBITAJIKMBAIOLIEH CHIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

MexaHnnueckue KoyieOaHHs. AMHJ'II/ITy,I[a, nepuoa M 4Yactrora KoJIe0aHui.

dopmyrna, cBA3bIBAIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBWXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHu4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCHPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuuyeckue pabomul

N3MmepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXHUHBL, KOI(PPHUIIEHTa TPEHUS CKOIBXKEHUS; paOOThl CHIIBI TPEHHSI, CHJIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBIIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C TMOMOIIBIO MOIBUKHOTO
Omoka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJjla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbLHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI;, YCKOPEHUsT OpycKa OT yrila HakJIOHAa HAMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
KoJIeOaHW# MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPY>KUHBL,
UCCJICIOBAaHNE HE3aBHUCHUMOCTH TEpHOJia KOJICOAaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOW M HEKUBOW IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, TMPUIHMBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYAard B TEJIE YEJIOBEKA, BIUSHUE
atMoc(epHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuweckue yCI’I’lpOlZCI’I’lB(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, ITIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYCCKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJIIPHO-KMHETHYECKOH  TEOPHH  CTPOCHUS

2.1 BemiecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnmmaeckue u amopdHbIC TeIa

25 JIBuxkenne dyactuil BemectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, udysus

2.3 CmauuBaHue U KalWUISPHbIE SIBICHUS

24 TerutoBOE pacIMpeHne 1 CKaThe

2.5 TennoBoe paBHOBECHE

25 BuyTpennss sueprus. Pabora um Teruionepenadya Kak CIOCOOBI H3MEHEHUS

' BHYTpEHHEH dHepruu

2.7 Buns! Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE
Harpepanme wu oxnaxnenue t1en. KoaumyecTBO  TEmIOTHL. Y aeiabHAs
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHWS DHEPTHMH B TEIUIOBBIX TPOIECCax. YPAaBHCHHE TEIIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenue u kxoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruud B MpoOIECCe

210 UCIapeHuss W KOHJAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxuocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEH SHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJUIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHss dHEprus CropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHMS TOILJIUBA:

q=Q/m

[Tpuntuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TIOJIYyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; YAEJIbHOW TEIUIOTHI
IJIaBJICHUS Jbaa. MccrnenqoBaHWME M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IMYHBIX YCJIOBUSX; SIBJCHHUS TEIUIOOOMEHA NPH CMEUIMBAHUM XOJIOJAHOW M

ropsmeﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPUPOJE, KPUCTAIIBI B Ipupoae, uznydenue CoiHIa, 3amep3aHue

BOJIOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETp, JaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOWHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsa0B
B3anMozeiicTBue 3apsykeHHBIX Tell. 3akoH KyiloHa

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaia

3.4

SHCKTpI/I‘ICCKOC ITOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O  IIOJIA. HpI/IHI_II/IH

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsaoB. JlelicTBHE SIEKTPUYECKOrOo TMOJs Ha

AneKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

ITocTosiHHBIN AyeKTpUYeCcKUil TOK. JleficTBus 3nekTpudeckoro Toka. Cumia Toka.




Hanpsixenue.

I=g/t,U=A/

BHCKTpI/ILIeCKOG COIIPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma mis yyactka snekrpuueckoi nemnu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COIPOTHBIICHUSI:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
PaboTta u momrHoCTh 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= I* Rt
312 OmneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKIIUH
313 MarguTHOe T1OJIE MOCTOSHHOIO MarHuTa. B3auMojelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SBnenue sneKTpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua
Ilpaxmuyeckue pabomuol
N3mepenne  2JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TPOBOIHUKE

(pGSI/ICTOpH, JIaMHO‘IKa), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAX €TI0 IMOIIECPECUYHOTO CCUCHHUA U

YACIBHOTO COIIPOTUBJICHUS.




HpOBepKa nmpaBujia I SJICKTPUUCCKOI'O HAIIPAXKCHHA IIPU IIOCIEA0BATCIBHOM
COCAMHCHUHN IIPOBOAHUKOB; IIpaBuWjia IJId CHJIbI SJICKTPUUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COB,
POJIb MArHUTHOTO TIOJIS JUTS )KU3HU Ha 3eMile, NOISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIIepMETp, BOJBTMETP, peocTarT,
CUETUYMK  DIIEKTPHUUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJICKTPUUYCCKUE
NPEJOXPAHUTEHN, DJIEKTPOMAarHUT, OSJEKTPOJBUTATENbh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexTpoMarHuTHbIE BOJHEL. [1Ikana 31eKTpoMarHuTHBIX BOJIH
3.20 Jlyaesas monens cBeta. [IpsmonnHeitHOe pacpocTpaHeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Tpenomienue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTHYecKas cuia
' mun3el: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruoOopsl
IIpakmuyeckue pabomol
M3mepeHue onTHYECKO cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSTHUS
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
396 KOTJ1a MPeIMET PacIoNIo’KEH B TBOMHOM (hoKyce), moKka3aTess MpeIoMIICHHS CTEKIIA.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
cobuparomield JTMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JIBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
397 Qusuueckue ssnenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE SABJIEHU A
41 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznyyenus. Peaknum anbda-u Oera-

pacrmaja




4.2

Omnpitel Pezepdopaa o paccesnuto anbpa-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aToMHOTO sipa. M30Tomb!

4.4 [Tepuon momypacnaaa aTOMHBIX siIEp

4.5 SnepHble peakiuu. 3aKOHBI COXPAHESHHUS 3aPsAI0BOI0 U MACCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIUOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIydd, PaJUOAKTUBHOE W3IIyUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PaJMOAKTUBHBIX M3JIyYCHUH Ha OPraHUu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa
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