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MOSCHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

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

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alli0 HU3yYCHUs
bu3MKM Ha NESITENIbHOCTHOW OCHOBe. B mporpamme mo (u3uMke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METapeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPNKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYyYHYI0 KapTUHY MU,
IpelocTaBisieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoja
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe Y 00y4yarouuxcs.

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

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC H HCIOJIb30BATh HAYYHBIC JO0KAa3aTCJIbLCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111€00pa30BaATEIIbHBIC 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 OTHOIICHUS K OKPYKAIOIUM 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 TEXHOJOTHI;

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

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iiero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ay:

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

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

3HAKOMCTBO CO cdepamu MpoPeCCHOHATIEHON IeATeIbHOCTH, CBI3aHHBIMH
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo0111ee ynCiIo0 YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), 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
o0ydJaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 3a/IaHui, MpeiaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUM C MTOMOIIBIO MoJIeei

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

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

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMaA )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX 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
mycKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

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

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammomeiicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

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

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmionenue — sBmeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IWHULEC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Cnoxenue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue 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 M TaK Jaliee).

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

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

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUsI raza oT o0bema, Temieparypbl. llepemaua naBneHus
TBEPABIMU TellaMH, >KHJIKOCTAMU W Tazamu. 3akoH [lackans. [lneBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITankuparomiast
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenava naBiaeHUs )KUAKOCTHIO U Fa30M.
Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JABICHHUS.
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3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Teja U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS IIOTHOCTEHN TEJa 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 Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBL, ICUCTBYIOLIEN 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 MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MexaHuku. KosdduumeHnt momesHoro nedcTBus (mganee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYTrOM. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HUccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KII/l HaKTOHHON NIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sBICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS 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. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

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

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

[IpaBuiia u3MepeHus TeMIEepaTyphl.

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.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

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

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHOM TEIIOTHI MIJIABJICHHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosst. Ilpunimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsAaa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKoil sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUUYECKOU 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 JIEKTPUUYECKHUX 3aPSI0B.
[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 31eKTpUYeCKOro HalpsbKeHUs! BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSTHHOIO 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 npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MAapaJUICTLHOM 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.
MN3ydyeHne MarHuTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBl  B3aHMMOJEHCTBHUS
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.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tpetuii 3akoH HeroToHa.
[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
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
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 MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEPTUsl CKATOW NMPYKUHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAaHEHUSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU 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 padbOTHl CWIBl YIOPYrOCTH TIPU  MOABEME 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 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk 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 U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

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 Ipy3a.
6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE 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 cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, 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. Pa3noxenue 6emoro 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 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlomydeHnue n3006pakeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMparoten
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 1 NMOroeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsOBOIO M MacCOBOTO YHCEIl.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000IICHWS  TPEIMETHOTO  COACpKaHWsI M OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (PU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

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

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEe BAXHBIX JOCTHKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM MAaHHOTO MOMYJS BKIIOYAET OAKCICPUMEHTAIBHOE
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONIME JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- 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

- BOCIIPHUSITHE SCTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEMIIEN COCTaBIISIIOIIEH
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM 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



COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX C (PUBUKOI;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALlUA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW Ui pelIeHUs 3ajad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e - OCO3HaHME TJI00AJBHOIO XapaKTepa IKOJOTUYECKUX MpOoOIeM U IMyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

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

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

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

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

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 CpELNy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIKE IO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

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



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITHh TIPUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PUINUYECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a/1aun (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEIlEeHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUYECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

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

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMKM WIM JAHHBIX C YY4ETOM MpPEAJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAIlEJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

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



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBUS C JPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLINX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYalluu ¥ IIPEJIarath IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OLIHUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MU pEeIIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEMHOE), TPACKTOPHUs, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIAaBaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KOI(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMH BEIMYMHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBeCHs phiuara (0Js10ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
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 CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/lad, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3yNlbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAAU CONPUKOCHOBEHMS TEJI, CHUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUIaBaHUs TeJl, YCIOBUW PAaBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaONuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B JKHJIKOCTh TeJ0, KOA(D(UIMEHT MOIEe3HOro AEUCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
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:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEeH cpee;

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



U3YYCHHBI TOHATUHWHBIN ammapaT Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIECKTPUUECKOE T0JI€, TPOBOAHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIIMS, IUIAaBJICHUE, KpUcTauiu3alnus (OTBEpleBaHME), KUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHHWE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoaroCOoB, POJib MArHUTHOTO TOJISI JJI KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUHN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH UCIOJIb3yeMbIX BEJIWYMH, 0003HAYEHUS M €IUHUILIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaT€MaTUYEeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX Il pEIIeHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bu3NYeCKUX METO/IOB, MCIONb3Yysl OMUCAHHE HCCIEeOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
NIEKTPUYECKUX 3aps/ioB, B3aUMOJEHWCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3HUECKUX BEIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEUEHMSI U Y/ICIIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIBbHBIE
npUOOPHI, HArpEeBaATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpsl MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHHSI SJIEMEHTOB AJIEKTPUUYECKUX IETEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHUsS 370pPOBbS M COOIIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOKET OBITh HEJTOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMAILIMU U3 OJJHOU 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TIOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJja4aMU, CIEIUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUS M MOTJOIIEHUs, anb(a, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOHOE
najJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOACHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiockeHne Oesoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MPUJIUBHI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LIBETa Tel,
ONTUYECKUE SIBICHUA B IMPHUPOJAE, OMOIOrMUECKOe AEWCTBHUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAJAUOAKTHUBHBIX U3IIyYCHUH Ha
OpraHM3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKHE SIBJICHUS, UCIOJb3YS
dbu3ndeckue BEIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tella TpHu
HEPAaBHOMEPHOM JBHKEHUHM, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMIYJbC Tella, HMMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHMAIbHAS SHEPIUsl CIKATOU
NPYKUHBI, KHUHETUYECKAas DSHEpPrus, IOJIHAS MEXAHUYEeCKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUH, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YyEeMbIX BEJIUYHUH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBJICHUS M IIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWsl HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULUA CHUJ, OPUHIUI OTHOCUTENIbHOCTH [ 'anunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIiIOBOIO M MaCCOBOTO UMCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUd (PU3NUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUSI  HMCCIEAOBAHUSA, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpPSAeMON BeIMUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPHUIIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
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 aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U COOUpAaroLei JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TI'PaMOTHO  MWCIOJIB30BaThb  H3yYCHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexantiieckas oHepria 4 ! https://m.edso0o.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
®du3uka — HayKa 0 IpUpo/Ie.
1 SABnenus npupoasl. Prusnueckue 1 https://m.eds00.ru/3c9c9366
SIBJICHUS
MexaHn4ecKue, TEIIOBbBIC,
2 AICKTPUYCCKHE, MAaTHUTHBIC, 1 https://m.edsoo.ru/df1f6fb8
CBETOBBIC, 3BYKOBBIC SIBIICHUS
du3nyecKkre BeIMIYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEpPEHUE
VYpok-uccnenosanue "M3mepenne
TeMIepaTypsl IPY MTOMOIITH
4 PaTyphI TP B 1 1 https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETpPA U JaTunKa
TeMmeparypbl"”
Kaxk ¢usuka u gpyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aroT MPUPOTY.
5 EcrecTBeHHOHAyYHBIN METO 1 https://m.edso00.ru/3842f3a4
no3Hanus. Onucanue GU3NIeCKuX
SIBJIECHUM C TTOMOIIIBIO MOJIeei
VYpoxk-uccienoanue "l[IpoBepka
TUNOTE3bI: JATbHOCTH IOJIETA
6 g 1 1 https://m.edsoo.ru/145e7ble

HIapI/IKa, HymeHHOFO FOpI/I3OHTaJ'II)H0,
TeM OOJIbIIIE, YEM OOJIBIIIE BLICOTA



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

nmycka"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

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

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OnbITHI 11O
HAOJIIOIEHUIO TEILIOBOIO
pacIIUPEHUS ra30B)»

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperatHble COCTOSIHHS BEIIECTBA

B3aumocBs3p MeX 1y CBOHCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U MX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

MexaHu4ecKoe JBUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBYDKECHUE

Cxopocts. EqunuIer ckopoctu

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

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

https://m.edsoo.ru/fdd6c394

14

15

Pacuer YT 1 BPpEMCHU OBUKCHUS

WNuepuus. 3akoH UHEPIUH.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEl

https://m.edsoo.ru/f1164e28

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

16

IInoTHOCTE BemiecTBa. Pacuer Maccel
¥ 00beMa TeJia o ero MIOTHOCTH

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

17

JlaGopatopHnas pabora
«Ompenenenne IIOTHOCTH TBEPAOTO
Tena

https://m.edso0.ru/766f1f89
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Permtenne 3agau mo reme "ImoTHOCTE

18 " https://m.edso0.ru/3f769a5a
BEIIECTBA
Cuna xak XxapakTepuCTHKa

19 B3auMozeiicTBus tea. Cumna https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydyeHue

20 JABHCHMOCTH pACTIRCHI https://m.edsoo.ru/afbd9bdd
(medopmanumn) MpyKUHBI OT
MIPHIIOKCHHOM CHITBDY

21 SBnenue TaroreHus. Cumia TSXKECTU https://m.edsoo.ru/5f763ae9
CBsi3b MEX]Ty CUJION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue https://m.edso0o.ru/511ca9df
3aga4 no treMe "Cuna Tsoxecta”

23 Cua TKECTH Ha JpYIX IIAHCTaX. https://m.edso00.ru/384f287b
dusndecKue XapaKTePUCTUKN TUTAHET

24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh https://m.edso00.ru/594bb9cd
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX

26 10 OJTHOM IPSIMOM. https://m.edsoo.ru/62el1ae35
PaBHO€elicTBYIOIIASA CHIT

27 Pemere faﬂaq 110 Teme https://m.edsoo.ru/78755da8
"PaBHonelicTByromas cui"

28 TpetiHe CKOMbKCHI H TPCHHE MOKOA. https://m.edsoo.ru/8481b4bhd
Tpenue B npUposie U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 JABHCHMOUTH CHILL TPeHIA https://m.edsoo.ru/99ea5ef7

CKOJIBXCHUS OT CUJIbI JAaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
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IMOBEPXHOCTEI

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEN CUJIIbI

Pemrenue 3agau mo remam: «Bec
Tenay, «I'paduueckoe n3oOpakeHNE
cuy, «Cunbly, «PaBHOACHCTBYIOIIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHU4YeCcKoe IBHKEHHEY,
«Macca, IJIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CHIT»,
«Cue»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS

https://m.edso0.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

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

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

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

35

36

[Iepenaua naBiieHUs TBEPIABIMU
TeJIaMHU, KUJIKOCTSIMHI U Ta3aMH.
3akoH ITackais

Z[aBJ'IeHI/Ie B XKXUJAKOCTH U T'a3c,
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU

https://m.edsoo.ru/cfb73461

https://m.edso0.ru/8e8367b5

37

Pemenne 3anau o teme «Jlapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackaisi»

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

38
39

CooOmiaromuecs cocyabl

I'mppaBnmueckuit mpecc

https://m.eds00.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC

https://m.edso0.ru/1f58766b
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41

42

Atmochepa 3emin. [Tpuyannb
CYIIIECTBOBAHMS BO3TYIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHHUS OT BBHICOTHI
HaJl ypOBHEM MODsI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/9249b692

https://m.edsoo.ru/ccd4dad5

43

44

45

H3mepenne atMochepHOTo TaBJICHHS.

Onsit Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHUs OT BBICOTHI HaJl yPOBHEM
Mopst

bapomerp-anepoua. AtmochepHoe
JlaBJIEeHHE Ha pa3IM4YHBIX BBICOTAX

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

https://m.edsoo.ru/6c48c524

https://m.edsoo.ru/e7a99517

46

47

48

49

Pemenne 3amad mo tTeme
"ATmocdepHoe naBieHue"

JleficTBUE KUIKOCTU U Ta3a Ha
MIOTPY’KEHHOE B HUX TEIO.
Apxumenosa cuia

JlaGopatopHnas pabora
«OmnpeneneHue BhITAIKUBAIOIIEH
CHUJIBI, ICVCTBYIOILIEH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

JlaGopatopHnast paboTa 1o Teme
«MccrnenoBanue 3aBUCHMOCTH Beca

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM

B XXUJIKOCTb 4aCTH TCJIa»

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

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

https://m.edsoo.ru/3c11398c

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac
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51

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
onpejaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenune 3amad mo Temam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «/laBinenue
TBEPABIX TN, )KUIKOCTEH U ra30B»

https://m.eds00.ru/3373694e

53
54

Mexannueckast pabora

MormmHocTs. EquHune MOITHOCTH

https://m.edsoo.ru/8a8cac47
https://m.eds00.ru/4395592e

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe 1o Jiectauie"

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

56

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha peiyare

KonrtponbHas pabora no Teme
«/laBieHME TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas padbora

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TE,
KHUJKOCTEH U Ta30By» /
Bcepoccuiickas npoBepouHas paboTa

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

«HccnenoBanue YCJIOBI/Iﬁ paBHOBECUSA

pbraara»

0.5

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

https://m.edso00.ru/3c391d99

https://m.edso00.ru/76988618

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

60

Pemrenue 3agad mo teMe «Y CI0BUSA

https://m.edsoo.ru/6d1lcdc72
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PaBHOBCCHUS pblyara»

Koaddumnuent nonesnoro necTpust
61 Mexanu3ma. Jlaboparopnas pabora
«M3mepenue KIIJI HakIOHHON

IIJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,

62
mornHocTh, KITI"

MexaHH4YecKas YHEPIrHsl.
63 Kunernyeckas 1 noTeHIAaIbHAs
SHEPrus

0.5

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

https://m.edsoo.ru/ab3c7eaf

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

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

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

YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMEeHTaIbHOE OIpeIEICHHE
65 WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAaHWUHM TeJIa 110 HAKIIOHHON

mIocKocTu"

https://m.edsoo.ru/fbb989ba

66 KonTponbhas padota no teme

«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHrlIit ypok. Pabota ¢ Tekctamu

67
o TeMme "MexaHnyeckoe IBIKeHue"

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

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

Peseprubrit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabota. MomHoCTb.
Oneprus"

https://m.edso00.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12
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8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH 1 https://m.edso00.ru/4b6b1523
Y UX OTIBITHBIC MTOATBEPIKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Monenan TBEPIOTO, KUIKOTO

3 A PA g . 1 1 https://m.edso00.ru/7236¢9f9
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro

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

5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/5d25b3dd
CmauuBaHue M KallWJUBSIPHOCTb.

6 P 1 https://m.edso0.ru/8bb5494b
[ToBepXHOCTHOE HaTsIKEHUE

7 TennoBoe pacliupeHue u cxaThue 1 https://m.edsoo.ru/42dc6eaf
Temmnepatypa. CBsi3b TEeMIIEpaTyphl

8 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1 https://m.eds00.ru/767b611b
YaCTHUII
Buytpennss sueprusi. Crioco6st

9 N 1 https://m.edsoo.ru/7a161b6d
W3MEHCHHUS BHYTPEHHEH SHEPTHH

10 Bunsl Tenonepenaun https://m.edsoo.ru/e5¢c7ce2c

11 VYpok-konpepenuus "IlpakTruueckoe 1 https://m.edso0.ru/47298c48
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HCIIOJIL30BaHUE TEIUIOBBIX CBOIICTB
BEIIECTB U MaTEPHUAJIOB B LIEJISIX
sHeprocoepekeHus "

12

13

14

KonndecTBo TemaoThL. Y aelbHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.

TemnooOMeH U TEMI0BOE PaBHOBECHUE

JlaGoparopHnas pabora
"UccneqoBanue ABJICHUS
TEII000MEeHa MPU CMENTUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

https://m.edsoo.ru/eb498cle

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

https://m.edsoo.ru/b1634a45

15

Pacuer koaudecTBa TEILIOTHI,

H606XOI[I/IMOFO JJIAA HarpeBaHus TCjia
" BBLACIIACMOI'O UM IIPpHU OXJIAXKICHHUHA

https://m.edsoo.ru/fd21c3d1

16

JlaboparopHnast pabota
"Onpenenenue yaenbHOU
TETJIOEMKOCTH BemecTBa"

https://m.edsoo.ru/aabf9721

17

18

3Hepr1/151 TOILJIMBA. Y AelbHAS
TCIIJIOTA CTOpaHuA

IInaBnenue u OTBCPJACBAHUC

KpUCTAJUNINYCCKUX TCII. YnenpHas
TCILJIOTA IJIaBJICHUA

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

https://m.edsoo.ru/5¢93abab

19

JlaboparopHnast pabota
"OnpeneneHue yaenbHON TeIOThI
IUIaBJIEHH JIpaa"

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

20

21

[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kunenne. VY aenpHas TemioTa

https://m.edso0.ru/943361ac

https://m.edsoo.ru/e4c6ce3f
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIHOM BJIaXKHOCTH BO3yxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

https://m.edso0.ru/9f97285d

https://m.edsoo.ru/al4fldbc

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

https://m.edsoo.ru/c1c67641

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TeruioBble aBiIcHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMH BemiecTa"

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

https://m.edso0.ru/89535ae3

https://m.edsoo.ru/dfea43fc

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"

https://m.edsoo.ru/lde2a6dc
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31

B3aumMozeicTBue 3apsyKeHHBIX TEIL.
3akon Kynona

https://m.eds00.ru/9753c836

32

DNeKTpUYECcKoe MoJie.
Hanpsi>keHHOCTB AJIeKTPUUECKOro
nosst. [IpuHnmn cynepnosuuuu
3JIEKTPUYECKUX TTOJIEN

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

33

34

Hocurenn >nexTpuuecKux 3apsiioB.
OnemeHnTtapHbli 3apsj. CTpoeHue
aToma

[TpoBOHHMKY U AWDIICKTPUKHU. 3aKOH
COXpaHEHUs JICKTPUICCKOTO 3apsiaa

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134

35

Pemenue 3agau Ha npuMeHEHUE
CBOMCTB AJIEKTPUUYECKUX 3apsI0B

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

36

37

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. IcTOUHNKH
AIIEKTPHYECKOTO TOKA

JlericTBUS DIIEKTPUYECKOTO TOKA

https://m.edso0.ru/67367ddc

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUIECKOTO TIOJISI HA
MIPOBOJIHUKY U IUDJIEKTPUKH"

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

39

40

41

DNEeKTPUYECKUM TOK B MeTaJlJIax,
KUJIKOCTSIX M Ta3ax

3J'ICKTpI/I‘{CCKa$I LIEIb U €€ COCTaBHBIC
qacTHu

Cuna Toxka. JlabopaTtopHas pabora
"N3mepeHue u peryiupoBaHue CUIIbI
ToKa"

0.5

https://m.eds00.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

42

DNeKTpUUecKoe HaNpsKEHHE.

0.5

https://m.edso0.ru/6a219ef8
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Bonbsr™merp. JIaboparopras pabota
"M3mepenue u peryampoBaHue
HanpspKeHus"

43

44

45

46

47

ConpoTuBieHHE IPOBOAHMKA.
VY espHOE CONPOTHUBIICHUE BELIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIA !
MIONEPEYHOr0 CEUYeHusl U Marepuana”

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

IlocnenoBatenbHOE U napaJjijieJIbHOC
COCAUHCHUS IMTPOBOAHUKOB

https://m.edso0.ru/98c1f226

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

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

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

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

48

Jlaboparopnas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
JBYX p€3UCTOpPOB"

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

49

JlabopaTtopHas pabota "IIpoBepka
ImpaBurJia JJIs1 CUJIbI TOKA IIpU
napajuieIbHOM COCMHEHUHN
pe3ucTopon"

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

50

Pemenue 3aga4d Ha INPHUMCHCHUC

https://m.edsoo0.ru/24e36972



https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972

3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOTHUKOB

o1

52

53

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

JlabGopaTopHas paboTta
"OnpeneneHue paboOThl U MOITHOCTH
3JIEKTPUYECKOIo ToKa"

DneKTpuuecKre Henu U MoTpeduTenu
ANEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

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

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJIEVICTBHE

https://m.edsoo.ru/6e766c29

55

56

Ypok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSIHHBIX MarHUTOB"

MarnutHoe nosie. MaruuTHoe 1oJie

3eMJIM U €ro 3HadyeHue I KU3HU Ha
3emie

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

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

57

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsIbl.
3apsKEHHBIE TeJla U UX
B3aumoencTBus. [locTostHHBIN
AJEKTpUYECKUI TOK"

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

58

Kontponbnas paboTa mo teme
"DnexTprudecKue 3apssl.
3apsiKEHHBIE Tella U UX
B3auMozcucTBusA. [IoCTOAHHBIN
AJIeKTpUYeCcKuil Tok" /
Bcepoccuiickas npoBepouHas paboTta

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



https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
AIEKTPUIECKUI TOK" /
Bcepoccuiickas nmpoBepouHas pabota

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

60

OmneIT OpcTena. MarHuTHoe noJie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoBUraTesns"”

https://m.edsoo0.ru/9c99a4b7

63

OmnbrTel @apases. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

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

64

Onektporereparop. Criocoos
TTOJTYYCHUS DJICKTPUICCKOM SHEPTHH.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

https://m.edsoo.ru/d926dc7f

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTpUIEeCcKe U
MarHuTHBIC SBICHUS"

https://m.edsoo.ru/e35e6336



https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336

KonrtponsHas pabora o Teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 https://m.edsoo.ru/fc544d96
SIBIICHUS "
P i . Pa6

67 egepBHIT,m Ypor. Fabota © T?,K cravi 1 https://m.eds00.ru/7d3485el
1o Teme "TerioBbIe ABICHUS
P i . Pab

68 e3epBHI':'II/I Ypoie. TaboTa @ TerTaMH 1 https://m.edso0.ru/46a7afa5
110 TemMe "MarHuTHbIE SIBJICHUS

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoubusie IIpakTuueckue A p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl

MexaHndeckoe IBUKEHHE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHasi TOUYKa
Cucrema orcuera. OTHOCUTEIHLHOC

2 HeTEMa oTeteT THOCHTEIRHOCTD 1 https://m.edsoo.ru/5¢869dc5
MEXAHUYECKOTO IBUKECHUS
P N

3 ABHOMEPHOC HPAMOJIHHEHHOC 1 https://m.edsoo.ru/bc342e86
JBU)KCHUEC
HepaBHoMepHOE NpsMOIUHEHHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
IIpsimonnHEeitHOE PAaBHOYCKOPESHHOE

5 p p yerop 1 https://m.edsoo.ru/chb4116b
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1 https://m.edso00.ru/2c456185
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

CKOpE eJa

7 YCKOpEHH TeJ1a HpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBUXEHUU I10
HaKJIOHHOH IIJIOCKOCTH"
CBo0OoxHoe magenue tei. OnbITh

8 a a 1 https://m.edsoo.ru/163cf472
Tanmunes
PaBHOMEpHOE IBMKEHHE T10

9 p A 1 https://m.edsoo.ru/7a978b7a

OKPY’KHOCTH. Hepno,u H 9acToTa



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a

oOpaiueHus. JInHeliHas U yriaosas

CKOpPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBBIH SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHUTBI
Bropoii 3akon HeroTona.

12 . https://m.edso0.ru/6b639d94
PaBHOelicTBYIOIIAA cHita
T i H .

13 DETHIH SAKOT HIHIOTOHA https://m.eds00.ru/6155617e
Cyneprnio3unus cui
P

14 SHICHIIO SA1AT HA TPHMCHCHTS https://m.edso00.ru/52e8393d
3akoHOB HeroTOHA

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

16 CILCHKE 33124 10 TeMe «(Hila https://m.edsoo.ru/3bf34e6¢c
YIIPYTOCTHY
Jlab 0 O

17 abopatopHai pabota (L npeAeieHie https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBD»

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

19 CIICHHC 327121 10 Teme «(aia https://m.eds00.ru/97¢c5c938
TPEHUSI»
Jlab 6ota "O

20 abopatopHai pabota npeﬂeneHM"e https://m.eds00.ru/78ff698c
Kod(puImeHTa TpeHUs CKOJIbKEHUSI
Pemenue 3agau mo teme "3aKoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"
Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO

22 TATOTEHHUS. Y CKOpEHHE CBOOOTHOTO https://m.edsoo.ru/c4cba3c3
naJICHUS

23 VYpoxk-koHpepennus "JIBuxeHue Ter https://m.edso0o.ru/6a48e5c3



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3

BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amakTuku"

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast kocMHUYeCcKasi CKOPOCTb.
HesecomocTs 1 nneperpysku

PaBHOBeCHE MaTepUalIbHOM TOUKH.
AOGcCoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKPEIUIEHHOI OChIO BpalllCHUS.
MowmeHT cunbl. LleHTp TskecTr

PaBHOBeCcuEe MaTepuaibHOM TOUKH.
AOGcCo0THO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHOW OChIO BpallleHHUS.
MowmenT cusl. LienTp Tsxectu

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

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

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

https://m.edsoo.ru/a351cela

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

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "MexaHnyecKoe IBUKEHUE.
BsanmonelictBue Ten"

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

30

31

KonTtponbHas pabora o teme
"Mexanndeckoe IBHKEHHE.
B3anmopericteue ten"

Nmnynee Tena. Umnynbse cuiiel. 3aKoH
COXpaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYyIpPYroe B3auMOJACHCTBUE

https://m.edsoo.ru/fc25194b

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



https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13

Perenue 3aga4d mo reme "3aKkoH

32 | https://m.edsoo.ru/c3cceebl
COXPaHCHHS UMITYJIbCa
_ "p
33 YpoicKOHpeperilis eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JBUXKXCHUEC B Hpnpoz[e U TCXHHUKEC
34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pa6
35 aboTa CIBTTAACCTH, CHIIbL https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CHJIBL TPEHUSA
JlaboparopHas padota «Onpeaenenue
36 PaGOTLI CHITBI TPEHHA MPH https://m.edso0.ru/667c837e
paBHOMepHOM JOBUXKXCHHUU TEJIa 110
TOPU30HTAILHON TTOBEPXHOCTH
o )
37 CBasb sueprun 1 padoTe! https://m.edso00.ru/84817179
[ToTeHIMaIbHAS SHEPTHS
K . T
38 HHCTHHCCKAA SHEPTHA. L eopeMa 0 https://m.eds00.ru/24d61ab5
KUHETHYECKOW DHEPTUU
39 3aKoH COXpaHeHUs SHEPruH B https://m.edso0.ru/24661f29
MCXaHUKEC
JIab o "
40 abOpATOpHAi paboTa «XISyACHHE https://m.edsoo.ru/48838ca3
3aKOHA COXPAHCHUS SHEPTU
Konebd
41 OICOATETLHOC JIBHAEHIE 1 €10 https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKU
3 0 .
42 ATYXAIOTIHE KOJCOAMIA https://m.edsoo.ru/ad17f942
Boinyxxnennsie konebanus. Pesonanc
M N N
43 ATCMATHHCCIHIH H TPy UHHBIHN https://m.edsoo.ru/4a6aa385
MAasATHUKHA
Ypok-uccienoBanue «3aBUCHMOCTD
44 nepuoaa KoaebaHui OT KECTKOCTH https://m.edsoo.ru/b1c7271b

NPYKUHBI U MAacChI TPy3a»



https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b

45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOIeOaHUsAX

https://m.edso0.ru/8544337¢

46

47

48

49

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
NPYKHUHHOTO MasITHUKa

JlaGopaTtopHnas padota «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBONMCTBA
MexXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

https://m.edsoo.ru/bald1d48

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

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u orpaxenue
3ByKa

https://m.edso00.ru/8a594969

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

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

https://m.edso00.ru/699e3612

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

55

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbl COXPaHEHHUS.
Mexannueckue Kojie0aHusl U BOJTHBI"

KonTtponbHas pabora o Teme

https://m.edsoo.ru/b347159¢

https://m.edsoo.ru/e9924b5e



https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e

"3akoHbI coxpaHeHus. MexaHuueckue
KoJieOaHus U BOIHBI"

56

57

DIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaI‘HI/ITHBIe BOJIHBI

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

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

58

Ypoxk-koudepenuus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcrnonbp30BaHKE JIEKTPOMArHUTHBIX
BOJIH U1 COTOBOI CBA3U"

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

59

VYpok-uccnenosanue "Mzyuenue
CBOMCTB QJICKTPOMArdMTHBIX BOJIH C
MIOMOIIbI0 MOOMIIBHOTO TenehoHa"

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

60

61

62

Pemenue 3a/la4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI 3JI€KTpOMaFHI/ITHOI71
BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BonHoBBIE cBOCTBA
cBeTa

Hcrounuku ceera. [Ipsamonuneiinoe

pacrpocTpaHeHHe cBeTa. 3aTMEHUs
Connua n Jlynst

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaXkeHUs cBeTa. 3epKaJa.
Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA OTPAKEHUS CBETA

https://m.edso00.ru/45e9f872

64

65

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHCC OTPAKCHUC
cBera. Mcnonbp30BaHUE IIOJIHOTO

https://m.edso0.ru/3c5ffofs

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



https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
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BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX

66

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia
IPEJIOMIJICHHUS] CBETOBOTI'O JIyda OT yriia
NaJICHUs Ha TpaHule "BO3yX-

CTCKJIO

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

67

Ypok-koH(pepenmus "Vcnons30Banne
IMOJIHOI'O BHYTPCHHET'O OTPAXXCHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBsI3p"

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

68
69

JInnzel. OnTnyeckast cuia JIMH3bI

[ToctpoeHue n300paxeHuii B TMH3aX

https://m.edsoo.ru/c6451cf4

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

70

71

72

JlabopaTtopHast pabora "Ornpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHUECKOMN
CHJIBI COOMpArOIICH JTUH3HI"

Ypok-koHpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

I'ma3 xak onruyeckas cucrema.
3peHue

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

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

https://m.edsoo.ru/d7aa88af

73

74

75

Vpoxk-konpepenuus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBeta B CIIEKT.
OnebiTel HetoToHa. CroxxeHue
CIIEKTpaJbHBIX IBETOB. [{ucnepcus
cBeTa

JlaGopatopHas pabota "OnbITh IO
pasioKeHUIo 0e10ro cBeTa B CIIEKTpP U

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

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

https://m.edso0.ru/b4867994



https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb
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BOCTIPUSATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIFOICHUY Yepe3 I[BETOBHIC
buapTpH"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBa CBeTa: AUCIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTepdepeHys u auppaxaus”
O P

77 meiTht Pesepdopria i maneTapras https://m.edsoo.ru/c36effb5
MoJeJb aToMa
IT Bopa. M

78 OCTYTATR! bopa. MIOACIE aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v norioueHne cBera

79 aromoM. KBanTrl. JIuneituateie https://m.edsoo.ru/9fb5689b
CIIEKTPbI
Ypok- "Ha0

80 POKTHIPARTIEYM a"HIOHeHHe https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITyCKAHWS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edso0.ru/8e724769
Ctpoe .

82 TPOCHHE ATOMHOTO ipa https://m.edsoo.ru/2d85bef3
Hyknonnas Mmoaens
P .

83 AAHOAKTHBHBIC [TPEBPATICHITT https://m.edsoo.ru/8b56a71d
HM3o0Tonml
P :

84 | CHICHIE Sa7aT TO TeNe Y https://m.edsoo.ru/f241bbdc

PagnoakTuBHBIC TTPEBpAIICHHS

85 [Tepuon momypacmana https://m.edsoo.ru/523a9317
Ypok-koHpepenuus "PagroakTuBHbIE

86 U3IIy4€HHS B IPUPOJE, MEIULIMHE, https://m.edsoo.ru/4ea4f6e4
TEeXHUKe"
S .

87 /ICPHEIC PEAKIIHH. SAKOHEI https://m.edsoo.ru/c4cbe7ee

COXpPaHCHUA 3apAA0BOT0 U MaCCOBOTO
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YHUCCJI

88

89

DOHeprus CBsI3U aTOMHBIX szep. CBA3b
MacChl U SHEPTUu

Pemenue 3anaud no reme "AnepHeie
peakuun"

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

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sHepruu ConHua v 3BE311

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

91

92

93

94

Ypok-koHpepenus "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DJIEeKTPOMarHuTHOE IOJI€.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie sBIeHUS"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiicteue ten"

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

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

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

95

[ToBTOpenue, o600meHNe. Permenune
pacueTHBIX M Ka4eCTBEHHBIX 33124 T10
teme "TemnoBbie mpouecch”

https://m.edso0.ru/d3248943

96

[ToBTOpenue, 0600meHNE. Pemenune
pacYeTHBIX U Ka4eCTBCHHBIX 3aJ1a4 110
teme "KIIJ] TerinoBeix gBUTaTENe"

https://m.edsoo.ru/28f67bc4
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[ToBTopenue, 0600mmenue. Pemenne
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 I10
teme "KII/] snexkrpoycTtanoBok"

https://m.edso0.ru/399f4911

[ToBTOpenue, oboOIIeHNKE.
98 JlaboparopHble pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/lcd92c22

[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600meHue. PaboTa ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

https://m.edsoo.ru/f7e3f69d

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

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

[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 Teme "KBanroBas u

sanepHas Gpusuka'

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
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 TPOSBICHHE W3YYCHHBIX (HU3MUECKUX 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

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  M3YyYEHHBIX  3aBHCHUMOCTEH

(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

O0BSACHATh (PUBUYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA TEN, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHMEe W3 | — 2 JOrMyYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTHU

1.7

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




dbopMyiibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAUMEBIEC JIJIsi PEUICHUS 3ajad, OILICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
IpoBepsieMoe  MpEAnoioXeHue  (TUmoresy),  pasiuyarb U
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
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
NPENNoNIOKeHHUs, coOupaTh  yCTAaHOBKY M3  INPEAJIOKEHHOTO

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

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

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HUYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (U3NYECKUX
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 BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHUE HCKOMOWU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOUIbI0 HMX ONHCAHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

HNPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU JIg  oOecniedeHus: 0€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 MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3aJIaHHBIM TIOMCKOBBIM 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  (DU3MYECKOTO  COJepiKaHus,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WHCTOYHHUKOB WHPOpPMAIMH (PU3HMUECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘le6HHX IMMPOCKTOB U I/ICCJIC,[[OBaHI/Iﬁ pacnupeacisiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
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, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) U3UUECKUX SBIICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULBI (PU3MUECKUX BEIMYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(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  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C NOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4M 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
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 MPHU OMOIIA
(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  IPOBEpPSIEMbIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHusi, cienysd MpeIOKeHHOMY  IJIaHy,  (puKcupoBarth
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 U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpGl[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYHUCIATH 3HAYCHUC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUHM U HEoOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCJMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBLACHATh HHGPOPMALHIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

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




1.19

NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUs, B TOM 4YHUCJIEC NYOIMYHO TPEICTABIATH PE3YJIbTATHI
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 BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 005 3aHHOCTU B IPYMIE B COOTBETCTBUM C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUIO MX XapaKTEpHBIX CBOWCTB U 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 (MIPU3HAKH) (PUZUUECKUX SBICHUN
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OMHCHIBATh H3YYCHHBIC CBOMCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €IMHMIIBI (PU3HYECKUX BEITUYMH, HAXOIUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTH  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB ¢ HNOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyeckue BETUYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
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 MOMKHO PELIUTh MpPU MOMOIIU
(bU3MYECKUX METOJIOB, UCIOJb3Ys OMMCAHUE HCCIIENA0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MIPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WUYECKUX SBICHUH WIH
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKYCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: IUIAHUPOBATH HUCCIEIOBAaHMUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJbTAThI

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




l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
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

pa3nuyaTth OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX 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 npudopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MTOBCETHEBHOU
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

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

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3MUECKOTO COJEPKAHUS B CETH
NHTepuer, caMocTOsTENbHO (OPMYITHPYST TOUCKOBBIA  3armpoc,
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 coAep)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh NOpUEMAMH

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE MPE3CHTALUEH C y4EéToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3J1eMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUS

11

Odu3uka — Hayka O Tmpupoje. SIBIEHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuunH.  Dusmueckne  mpubopel.  IlorpemrHocTh

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

14

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTaAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

Ha0J110/1aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUH ¢ TOMOIIbIO MOJIENeN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenue temrepaTypsl Py NOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

CTpOeHI/Ie BCIIECTBA: AaTOMbBI HW  MOJICKYJIBI, HX

2.1 pazMepsl. OMBITHI, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE
BEIIeCTBA
JlBwkenne yactuil BemectBa. CBSI3b  CKOPOCTH
2.2 JNBIWKEHUSI 4YacTUll C  Temmeparypoil.  BpoyHoBckoe
nBwkeHue, nuddysus
23 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC




ArperaTHble COCTOSIHMS BEIECTBA: CTPOEHHUE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKMX)  Tell.
2.4 B3aumocBs3p MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuueckue padboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 10 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnelTbl 10 OOHApYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SBnenue uHepnuu. 3akoH HHepHUU. B3aumopeiicTBue
3.3 TEJl KaK IIPUYMHA MU3MEHEHHsI CKOPOCTH IBWKCHHS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOMUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. CHila TAXKECTH
' Ha Jpyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKONBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIAS CHUIT
3.10 [IpakTrueckue pabOTHI:

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JIBMIKEHUS




(wapuka B OKMIKOCTH, MOJEJIU  3JEKTPHUUECKOTrO
aBToMOOmWIE u Tak pjanee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JIE€MOHCTPUPYIOLIHE
3aBUCHUMOCTh PaCTsDKEeHUs (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tejia U

XapaKTepa COIMpUuKaCarOmnXCa HOBerHOCTeﬁ

dusnueckue SBICHUSI B IIpUpoAc: IMPUMEPLI ABMIKCHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIMITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHHUS U

1 yYBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMITepaTyphl
43 [Tepenaua naBneHuss TBEPABIMHU TEJIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCHUMOCTh  JaBIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaroIMecs CoCyIbl.
lMunpaBnnueckre MEXaHU3MbI
AtMmocdepa 3emnu u atmocdepHoe naBneHue. [I[puanHb
A5 CYIIECTBOBAHUS BO3AYITHOW oOomoukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 N3smepenue armocdepHoro npaeneHus. [lpuGopsl mmns
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBrE KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHIA. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTrueckue pabOTHI:




4.10

411

HccnenoBanne 3aBHCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOM B JKUJKOCTb YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeoMeTpa 15 R) 0%
KOHCTPYMpPOBAaHHE  JIOAKM W ompeaeineHue  eé

Irpy30N04bEMHOCTH

dusnueckue SABJIICHUS B npupoac: BJIMSHUC
aTMOC(bepHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJOINPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanuueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAas
' m10cKoCTh. [IpaBuio paBHOBecHs phlyara
54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [TpocTtrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNA, MOJIHITOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHnass mMexanuyeckass >HEprusi. 3aKOH M3MEHEHUS U
' COXPaHECHUS MEXaHHYECKOH SHEePTUn
5 g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  TpuU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKCHHHM Tela MO TOPU30HTAIBHOM
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
Namepenne KIIJI nakimonHol mmockoctu. M3ydyeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBAa: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO U Ta3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucrammmueckue M amopHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUHn
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxatue
66 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPIUH: TeIIonepeada U CoBepiieHue padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
' U3JIy4eHue




KommuectBo  Temmorel. YaeiabHad — TEIUIOEMKOCTD

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
6.10 Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBHCHUMOCTh TEMIIEPATYPbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersioBble JABUTATENN U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB MOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

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

IIpoBepka rumnore3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmonenvne n3aMeHeHusl BHYTpEHHEH HEPTUU Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJOJHOW U rOpSYEN BOJIBI.

LWIAHAPOM.

duznueckue SABICHUS B IIpUupoac:

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

OnpeneneHI/Ie KOJIN4YCCTBA TCIUIOTHI, IIOJIYYE€CHHOI'O

BOI[Of/i Ipu TENJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

IMOBCPXHOCTHOC

HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZ0EMOB, MOpPCKUE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI

HCIIOJIb30BAHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOIUICHUS

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexrTpuszanus Tei. J[Ba poaa 3JIEeKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TEIL

3akoH Kynona

7.2 (3aBI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3apSPKCHHBIX TCJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TCJ'IaMI/I)

aﬂeKTpH‘{eCKOC ITOJIC. HaHpHH(éHHOCTB QJICKTPHUYCCKOTO

7.3 nosid. IIpyHUMN cynepno3unuy JIEKTPUYECKUX TOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

7.6

QJICKTPHUYCCKOI'0 TOKA. VCcTOYHUKH IOCTOSHHOI'O TOKa




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYensHOE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KOpoTKOE 3aMbIKaHUe

[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe ToNe 3eMiM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykunu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHIO AJICKTPHU3AIAN TET WHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




UccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO OIS  HaA
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTopeE.

OnbIThI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOweauHeHMH ©  pazneneHun. VccnemoBaHue
JEUCTBUSA JIEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
B3aMMO/ICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
TOKA W HallpaBJIeHUs TOKa B KaTrymike. V3yueHue

HCﬁCTBHﬂ MAaroHMuTHOIO IIOJ Ha IPOBOJHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
JNEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHCHHMI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: IIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUeCKHe YCTPOKMCTBA: 3JIEKTPOCKOIN, aMIIepPMETp,
BOJIBTMETp, PEOCTAT, CYETUUK SICKTPUUCCKON SHEPTHH,
AJNIEKTPOOCBETUTEbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHNS
pasnena
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexanndeckoe JABWXKEeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Mpu
8 HEPABHOMEPHOM JBHKEHUU
8.5 YckopeHnue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
' JBUKECHHE
8.6 Coboanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE nBHMKEHHE 1O OKpyXHOCTHU. [lepuon u
8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBorii 3akoH HproToHa




8.9

Bropoii 3akon HeroTona

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWiIa TPEHHS CKOJBXKCHUS, CHIIA
' TPEHWUSI IOKOSI, IPYTHe BUIBI TPEHUS
814 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO TaIeHUs
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOpOCTb. HeBECOMOCTh U TIEperpy3Ku
PaBHOBecMe  MaTepUaJIbBHOM  TOYKH.  AOCOJIOTHO
8.16 )
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOW OCHIO
' BpaieHus. MomeHT cwitbl. LleHTp TshkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun Tsaxkectu, ynpyroctu, TpeHus. CBs3b
' SHEPruM U paboThI
8.23 [ToreHnuanpHas dSHEprus Tena, MOAHITOTO  Hal
. MMOBEPXHOCTHIO 3eMJTH
8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI
Kunernueckast sneprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHECHUSI MEXaHHUECKOW YHEPTHU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JBWKEHHS [IapHKa [0 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW TNTOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4yalbHON CKOPOCTH.

IIpoBepka TrumoTessl: €cClIM INpPU PABHOYCKOPEHHOM




8.28

8.29

JBW)KCHUU 0€3 HAa4YallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHus CKoyubkeHus. OnpeneneHue
KECTKOCTH TPYXUHBL. OmnpeznencHue padOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTANBHONM MOBepXHOCTU. OmpeneneHue padoThI
CHUJIBl  yOpyrocTd  Ipu  HOABEME  Ipy3a C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJIE: TPUINBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIepuoJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatiieHue sHepruu Npu KoaedaTeabHOM ABHKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHn4ecKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 WHdpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi

IIPY’KUHHOI'O MasITHUKA




HccnenoBanue 3aBUCHUMOCTH IepHoja  KoJjeOaHui
MOJABEHICHHOTO K HUTU Tpy3a OT JJIMHBl HUTH.
HccnenoBanue 3aBUCHUMOCTH IepHoja  KoJjeOaHui
MPY>KHHHOTO MasTHHKAa OT Macchl Tpy3a. IlpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpys3a,
MOJBEIICHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTH

npyXuHbL. M3Mepenne yckopeHusi CBOOOIHOTO MaJIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, 9XO0
99 TexHuyeckne YCTPOHCTBA: HXOJIOT, HCIOJIb30BAHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. 9HeKTp0MarHHTHHe BOJIHBI.

104 CBoIiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBaA CBETA
10 [TpakTryeckue paboOTHI:
10.4 WN3yuenne CBOHCTB  DJIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yIBTPaPHOIETOBOTO u
PEHTI'€HOBCKOTO U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuky cBeTa
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHE CBETA
Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHU
11 11.3
CBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETa.
' ITonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop ydeit B 1nH3e




Onrtuyeckasts cHCTeMa (bOToannapaTa, MHUKPOCKOIIa H

11.6
TeJecKona
117 ['ma3 kak onTudeckas cucTema. biIM30pyKocTh U
' JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B crekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CIeKTpalbHBIX IIBETOB. Jlucmepcus ceTa
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKeHHUs
CBETOBOTIO JIy4a OT yIJia MMajacHUs.
W3ydeHne xapakTepUCTUK U300paKeHUs MpeaMera B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPEIOMIICHUS
CBETOBOIO Jiyda OT yIJia MaJCHHUS HA TPAHUIE «BO3MYX —
11.9 CTEKJION.
[TorygeHnne M300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIUH3BL.
Ornpenenenne POKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JINH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OnBITH 1O BOCIPHUSATHIO IIBETa MPEIMETOB MPHU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
dusznyeckue sBIEHU B npupoze: 3artMenus ConHIa U
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue YCTpOMCTBA: OUKH, TIEPUCKOIIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Omneitel Pezepdopna u 1utaneTapHas Mojzenb aroma.
' Mogens aroma bopa
Hcnyckanre W TOTJIOIIEHHE CBeTa aroMoM. KBaHTHI
12 12.2
JIuHeityaThie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
194 Ctpoenue aromHoro sjapa. HykioHHas Mojaenb

aToMHOro siapa. M30Tomnsl




PannoaktuBHble mpeBpamieHus. Ilepuoa momypacmana

12.5
ATOMHBIX sJEp
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apslOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunukn sHeprun
' CouHua u 3B€311
12.9 SnepHnas osHepreruka. JleWicTBHUE  paJMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX UM JIMHEHYaThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue painoakTuBHOro hoHa
dusnyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
pasoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE MW3JIyYEHHE NPHUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®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
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTeCTBCHHBIX HAyK, TEXHHUKM M TEXHOJIOTHH, 00 HBOIIOIUH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
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 SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara M CHUMBOJHUYECKOTO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, ONUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKLHUH, BBIYMCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
y4€TOM 3aJaHHOH IMOIPEUIHOCTH PE3YNIbTaTOB U3MEPECHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
IPOBOAUTHh  MCCIEAOBAHWE IO  UHCTPYKLUUH,  IPEICTaBIATh
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 MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-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 (OopMysbl, CBsA3bIBAaIOIIKME (PU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IOJY4YEHHOTO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIOIb3YSl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




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)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe aBWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEIHHOCTD JABMKCHUS
PaBHOMepHOE M HepaBHOMepHOE nBIKeHUE. CpenHsst ckopoctb. Dopmyma s
1.2 BBIUKCJICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JNBIMKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4ae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI MPOEKIHHU CKOPOCTHU, TPOEKINH
MepeMeneHus,, TyTH, KOOPJIWHATHI TPH PABHOMEPHOM TPSIMOJMHEHHOM
JBUKEHUH
3aBHUCHUMOCTh KOOpJIWHATHl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
S =vg # i+ ay = ;
2
DopMynsl JUISI TPOCKIIUU TEPEMEIIECHUS, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEeMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBH)KCHUU
CBobonnoe manenue. GopMyiibl, ONUCHIBaONIME CBOOOAHOE MaJ€HUE Tella IO
1.5 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




IOPOEKIMM CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMHUTCIIBHOI'O

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyIta I BBIYUCICHUS MOIYJIS CUJTIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -m,
F=g L1 _2%
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
@®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepXHOCTH 3emnu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'ILC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTOM CUCTEMBI TEI:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAaJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYHUCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUs1 MEXaHNYEeCKOM sHeprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HEMoABWKHBIN O0510ku. KITJ[ mpocThix MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
pP= G
191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.
®opmyrna sl BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aai ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMM.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KoJIeOaHU TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YHOPYTOCTH TpU TOABEME Tpy3a C MOMOIIBID HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJTbHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka ycioBusi paBHOBECHSI pplyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEAaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XUBOW OpraHW3M, IUIABAHHE pHIO, BOCIPHUSTUE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temreparypoil. bpoyHoBckoe nBmwkenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

24 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Bune! Tenonepenayn: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanme wu oxnaxkaenue ten. KoimdecTBO — TEmIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX IpoIleccaX. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCHIapeHuss W KOoHAeHcanuu. KumneHue IKUIKOCTH. YJelbHas TerioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne u kpucrajummzanus. V3MeHeHHe BHYTpEHHEH OSHEpPruu IpHu

IJIaBJICHUU U KpUCTAJJIM3AallN. yI[eJIBHaH TCIIJIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunanmns! paboTe! TeroBbix apurateneit. KI1/1 reruioBoro nsurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, TPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpusanus Ten. /[Ba BUIa 31EKTPpUUIECKUX 3apsA0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsgaoB. JleiicTBHE SJIEKTPUYECKOrO TMOJA Ha

AJIeKTpudecKue 3apsbl. [[pOBOIHUKY U TUAJIEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=A/

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC QJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi nernu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaranuTHoM UHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




HpOBepKa nmpaBuja I SJICKTPUUYCCKOro HAIIPAXKCHHA IMPU ITOCICA0BATCIIBHOM
COCAMHCHUH IIPOBOAHUKOB; IIpaBuWjia IJId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3emiie, NOIIPHOE CHUSTHNE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, peocTarT,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSHHOTO TOKa
3.19 OnekTpoMarHuTHbIC BONHBI. [1Ikana 3IeKTpOMarHUTHBIX BOJTH
3.20 Jlyaesast Mmonens cBeta. [IpsmonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakmuyeckue pabomol
W3mepeHue onTHYECKOM cuibl coOHMparomiel JMH3bI; (POKYCHOTO PacCTOSIHUA
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 npupooe. 3atMenus ConHua u JlyHbl, IBeTa Ted,
' onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SBJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-

pacnana




4.2

OmnpiTe Peszepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIydd, PaTUOAKTHBHOE W3IIyUCHHUE MPHUPOJIHBIX MHUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JTyYCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHasd SOHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






