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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTelIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHus yueOHOTo npeameTa « Du3uKay.

CopepxaHue mnporpaMMbl IO (PU3MKE HaMpaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOMIMXCS W OPraHU3AIMIO0 H3yYCHHS
Gbu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METANPEIMETHBIM pe3yIbTaTaM OOYUYCHHSI, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yueOHOro MaTepurana
Mo rojaM o0ydeHus (1o Kjaccam), mpejiaraeT IpuMeEpHYIO MOCae0BaTEIbHOCTD
U3Yy4YCeHHS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsi.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
NOMOIIM YYUTEJIO B CO3/IaHUU pabouell MporpamMmsbl 0 y4eOHOMY IPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB, IOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4yaeMbIX XWUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (PU3HUESCKOU
reorpadueldi, BHOCHUT BKJIAaJl B ECTECTBEHHOHAyYHYIO KapTUHY  MHpA,
NpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0CO0a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIECIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX opranuzamusax Poccuiickoit @enepanuu, peagu3yONIIUIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYEHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TIO3HAHUs U (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;
(¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJjbTaTa H3YUYCHMs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cepax  Oynaymiei
npo(hecCUOHATIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETECHUE YMEHUI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHIA;

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

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIC HCCIIEJAOBaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaIueln GU3NIEeCKOoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HMKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO CO cdepamu TPoPEeCCHOHATBEHOMN JeATeILHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



O011ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT M OMBITOB C YYETOM WHAMBHIYaTbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHucKa SKCIEPUMEHTAIBHBIX 3a/IlaHUi, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COAEPKXAHUE OBYUYEHUA

7 KIIACC
®Ou3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABieHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi CucTeMa eQuHuII.

Kak ¢usuka u JApyrve ecTecTBEHHbIE HAyKd M3y4dalOT MPUPOY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHE IIEHBI IeJICHUS IIKaIbl HK3MEPUTEIIBLHOTO Mprbdopa.

2. M3mepenue paccTosTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIEpaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BhICOTA
mycKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHHUSX M WX aTOMHOMOJICKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue  siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€AUHULIEC
0o0BbEMa BEIeCTBA.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CUJIa
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. U3mepenune cKkOpoCTH MPSIMOJIMHENHOTO JIBUKEHHS.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHuie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM ITUIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsLKeHHs (Iedopmanun)
MPY>KUHBI OT TIPUII0KEHHOMN CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.



JlaBjieHHe TBEPABIX TeJl, )KUAKOCTEH U ra3os.

JaBnenue. CrnocoObl yMEHBIIEHUS U yBEIWYEHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepenaya naBieHUs
TBEPJBIMH TeJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. [lneBMatmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napanokc. Coobmaromuecst cocybl. [ uapaBiniecKkue MEXaHU3MBbI.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO J1aBICHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JTAaBICHMUSL.
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3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa U TUIOTHOCTH KHUJKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. YclioBHME IUIaBaHMS TEN: IUIABAHWE WJIA MOTPY>KEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tena B BOAE OT 00bEMa NOrpyKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIOLIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEUCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JICUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

Pabdora u MOIIHOCTH. JHEprus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpuMeHeHHe TmpaBWJIa paBHOBECHUs] pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro nedctBus (mganee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIMH B IPYTOM. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HakTOHHON TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU  CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO UM Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBJICHUS. TeIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBsi3zb TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEIUIONIPOBOAHOCTb, KOHBEKIIS, U3IyUYCHHE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPENBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHHUSI.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro pacupeHus Teul.

W3meHenue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Bunae! Termonepenayu.

OxJtaXkJIeHue Py COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OayUIOHE MIMPUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs BHYTpPEHHEH OHHEpPruM Tella B PeE3yJbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropsiuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJTUHIPOM.

Onpenenenue yaeabHOU TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIE SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX Tel. 3akoH KysoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J1 OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY T€JIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYNEPHO3ULMHU MEKTPUIECKUX IT0JIEN (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS SJIEKTPUYECKOIO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimepgoBaTenbHOE W MApauIENIbBHOE  COCIMHEHHE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe nosnie. MarHuTHOE 10J1€ 3€MJIA U €r0 3HAYEHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VcIonb30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3aps0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. 3MepeHune CuIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3zuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbl TOKA.

N3MepeHne 1 peryJIMpoOBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
Oo0BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpPaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS M HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KITACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akon Herorona. Tpetuii 3akon HerotoHa.
[IpuHIMIT CyNEpPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

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

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnroneHune MexaHMuecKoro JBUXKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO Xe Tema
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHIKEHUS.
HccnenoBanre npu3HakoB PAaBHOYCKOPEHHOTO JIBHYKCHUS.

HaOmronenune aBuKeHUs Teia Mo OKPYKHOCTH.

HabmroneHne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICHCTBUH TEI.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHHUSI.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY’>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JabHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 uiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — koneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble |
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  paclIpOoCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BhIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpanenue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaThyecKoro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBerta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBeTa. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcronb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CrokeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J 1y4der B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300paskeHUI C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIja OTpaKE€HHUs CBETOBOTO Jyda OT yTJia
naJICHuUs.

2. M3ydeHune xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMIJIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. Ilomydyenue n300paxeHHii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIHTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna v miuanerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHeuaThle CEKTPHI.

PagnoaktuBHoCcTh. Asbda, 6eTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas wmopens artomHoro sAnpa. M3orombsl.  PannoakTuBHBIE
npespaienus. [lepron nmomypacnanga aTOMHBIX s11€ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIIYYECHHH HA IKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3IM4YHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomol u onvimeol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IA0 I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000mIeHWS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT YUYEOHBIN MpeaMeT.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0oOyueHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIUIIMATBPHO NEATEIHPHOCTHBIA XapakTep JaHHOTO pasfena peajnu3yeTcs
3a CUéT TOro, YTO OOYyYaIOIIMECS BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
dbusznyecKre SBICHUS B OKPY KAIOIIEH MPUPOIC U TOBCETHEBHOM JKHU3HH,

UCTIOJIb30BaTh HAyYHbIC METOJIbI MCCIICTOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTHUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCCIIeIOBaHNE 0000MIaromero xapakrepa. Moaysb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare usyueHus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILLIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOLIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJBLHOIO
0J1aromoJIy4us:

- OCO3HaHUE LEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- copMHUpPOBaHHOCTh HaBbIKa pedIeKCcHuu, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 %€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTUUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4HCIEe U (PU3NIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, TUIAHUPOBAHUS IIOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM CONHUAJIBLHON W NPUPOITHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
TIPYTHX;

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

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

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

e - IUIAHUPOBAHHME CBOETO0 pAa3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate OCBOGHHUS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

Bba3zoBnle JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIIECCTBEHHbIC TMPU3HAKKM OOBEKTOB
(ssBNIEHUN );



yCTaHaBJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYJIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NIECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpPEICTaBICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMi, HTHOU TrpauKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NelCTBHA:

B XO€ OOCYXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3IMune U CXOACTBO MO3UIINI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PU3UYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpENeNiaTh pPOIH, OOCYXIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 00001IIaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yJbTara Io
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUSA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJI3Ja B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (pU3nUeCcKux 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, TPUHSATHE pELIEHUS B TpyMIe, NPUHATHE pElIeHUM
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PElIeHUs (GU3HUECKON 3aaul WIIN
IUTaHAa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHUS)  pe3yJbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYecKOro UMCCIeJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBUIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAay4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICeHUN (PU3NUECKHUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACHUCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIacTUYecCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (auddysus, TEII0BOE JABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SBICHUNH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B >KHUBONM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyeckre BEIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, TUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3YeMBIX  BEJIMYMH, HX
000O3HaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpapUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl TIpaBUiia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



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

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W HHTEPIPETUPOBATH
NOJ[yYEHHBI pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol ¢ HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHHs, CJeIysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKCHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOJLI MO PE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MUIECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIUH: TIPH
BBITIOJTHCHUH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpOH HAa WX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CPaBHEHMSI PA3IMYHBIX HWCTOYHUKOB BBIJEISATH
uH(pOpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHHH YUYECOHBIX 3aJaHUN HAyIHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO  COJNEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUsA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yJsibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJI30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHINICHHBI Tap, BIAXHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHUE U CKaTue, Teruionepesnaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaNWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O HUX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTbI B mpupojae, uzinyudeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHETa, SJEKTPUUECKUE
sBJIeHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIs KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3NYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
JIIEKTPUYECKOTO  TOKa), MpU ONHCAHMM MPaBUIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OUHMIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMICTBa Tei, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KHUHETUYECKON TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopol Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
yCJIOBUS 3aadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NUECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, HCIOJb3Yysl OMHCAHUE HCCIECIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBEJCHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SIBJICHUM WU
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIOMIAroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPbl KUAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alrs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalIU3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTH BO3JyXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEHUM  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MOMNEPEYHOIO
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl M TrpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpPEHUs (PU3NUECKUX BEIUYUH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETp, CUETUMK JJIEKTPUUYECKON HHEPIHH, SJIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATEIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nociaeAoBaTesIbHbIM U NapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOAUTH  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH 711 obecriedeHnsi 6€30macHOCTH MPpU 0OpaIeHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaloIIeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWA W TYyTEM CpaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUEOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3HUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHaIbI,
pecypcbl cetu MIHTepHET, BIaieTh MpuéMaMHu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
cComepKaHWsl, B TOM 4YHCIAE TNYOJUYHO TIPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB paclpeAenaTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

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

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, Aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CIEKTPbl UCIYCKAaHUS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHUE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKCHHE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTJIUBHI, ABMKEHUE MIaHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB IKHBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAUOAKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3TyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3HUECKHUE SIBJICHUS, UCIOJIb3YSI
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUsi, BEC Tela, HMIYJbC TeJlda, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAJIbHAS SHEPIHUsl CKATOU
NPY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHbBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWsl JHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpPaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUSA
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCE



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparolMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOe
YCIIOBUE, BBISBISATH HEIOCTAIOIINE MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMEBIE JIJISl PEIICHMsI, TPOBOJAUTH PACUEThHI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYCHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJII,

MPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHMOCTEH (U3MUYECKUX BEIMYMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIia



NaJieHus): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NeiaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIEA0BAHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpeIHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcoOuparoIlield JIMH3bl, paAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pasznuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJeJb aTroMma, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoIel JIMH3E;
OPUBOJUTH  MpUMeEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1711 obecrieueHus: 6€30MacHOCTH MPH OOpaIlleHNH ¢ MPUOOpaMH U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (PU3HUECKOTO CONEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTNOJHUTEIIBHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAYyYHO-TIONYJIIPHYIO
JUTEpaTypy  (QU3MYECKOTO COAEpXaHMs, CIPAaBOUYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro paszaena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThbI padoThI

Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIEr0 MUPa
11 ®dusurka - HayKa 0 IpUpoje 2 https://m.edsoo.ru/Z1V7L302N
1.2 ®du3nyecKue BeINYHNHbI 2 https://m.edsoo.ru/K5VOT6K4K
1.3 EcTecTBeHHOHAYyYHBIA METO/ MO3HAHUS 2 https://m.edsoo.ru/UOY1E8T7R

Htoro no pazneny 6

Pa3nes 2. I[leppoHavyabHbIe CBeJeHUS] O CTPOEHHH BellecTBa
2.1 Crpoenue BelecTsa 1 https://m.edsoo.ru/W1D9YOC7F

€HHE U B3aUMOJECHCTBHUE Yac
2.2 JIBIKCHHE 1 B3ANMOJICHCTBHE HACTHL 2 1 https://m.edsoo.ru/A919P8S6R
BEIIECTBA

2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edso0.ru/Q6E9JOE6G

Hroro no pazneny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 https://m.edsoo.ru/S8Y6F5F7I
3.2 Huepuus, macca, II0THOCTh https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bunsl cun 14 1 https://m.edsoo.ru/Q0M2I10R3Q

Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

apiienue. [lepenaya ¢

4.1 Jlapnern PEana AQBIICHIT TEEPARIMA 3 https://m.edso0.ru/X9P8J2M7R

TCJIaMU, )KXUAKOCTAMHA U ra3aMu




4.2 JlaBlIeHME KUIKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMOCdepHOE TaBICHHE 6 https://m.edso0.ru/Q8S1E3W1Q
4.4 JlenicTaite KuAKOCTA H rasa Ha 7 3 https://m.edso0.ru/XIN1QIT1K
NOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 Pabora 1 MoIIHOCTE https://m.edsoo.ru/Q5A4L8M8W
52 [IpocTbie MeXaHU3MBI https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHuueckasi SHeprus https://m.edsoo.ru/KOP8FIMS8I
Hroro no pazgeny 12
PesepBHOE Bpems 3 https://m.edso00.ru/\VV1S2D2X6R
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne o/ Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI padoThI
Pa3pen 1. TenioBbie siBJICHUS
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/FSE6H2VIR
1.2 TeruoBbie MPOLECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DUICKTPUHCCKUC 3aPALLI. SAPHKCHHBIC TCIIA 7 1 https://m.eds00.ru/B7Y8RIABA
U UX B3aHMOJIEHCTBHE
2.2 IToCTOSIHHBIN SJIEKTPUUCCKUNA TOK 20 2 7 https://m.eds00.ru/O5S3Y2N0J
2.3 MarauTHebI€ SIBJICHUS 6 15 https://m.edsoo.ru/V2V6P6T3S
2.4 DJNIEeKTpOMarHuTHasE MHIYKIUS 4 https://m.edsoo.ru/\VV7C3B4P8F
Hroro mo pazneny 37
PeszepBHOe Bpems 3 https://m.edso00.ru/C8J6U6B71
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACOB I1O 68 4 145

I[TPOTPAMME




9 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThI
Pa3znen 1. Mexanuveckue siBJICHUSA
M 0
1.1 CRAHICCROC ABIACHIE 1 CHOCODRL ro 10 1 https://m.eds00.ru/T8LEV2H4Q
OTIHCAHUS
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXpaHCHUS 10 3 https://m.eds00.ru/TOI6K2G3M
Htoro no pazneny 40
Pa3jnen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
2.1 ‘ MexaHnnyeckue KojieOaHus 3 https://m.edsoo.ru/R914Y0OM6Z
2.2 ‘ MexaHuueckre BOJIHBI. 3BYK 1 3 https://m.edsoo.ru/I9K8UINEM
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE TOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
C)
3.1 HCRIPOMATHITIHOS TOTe 1 6 2 https://m.edsoo.ru/E309B172L
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazneny 6
Pasnen 4. CBeroBbIe AABJICHUSA
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3b1 U onTHYECKUE TPUOOPHI https://m.eds00.ru/Z8D1B7T0V
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 2 https://m.edsoo.ru/Z9X0C2NOL
Wroro no pazneny 15




Pa3pen 5. KBaHTOBLIE SIBJICHUSA

5.1

Hcnyckanue v morjiomeHne cBeTa aroMoOM 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CtpoeHune aTOMHOTO spa 1 https://m.edso0.ru/L3EOT6R2Q
5.3 SnepHble peakuu 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pa3neu 6. [loBTopuTe1bHO-0000 120N MOAYJIb
I1 600
6.1 OBTOPCHILE 1 ODODIIEHHE COACPAATI 9 2 https://m.eds00.ru/0O7S0Z6M3lI
Kypca Gu3uku 3a 7-9 xmacc
Htoro no pazneny 9
OBILEE KOJIMYECTBO YACOB IT
il OJI CTBO HACOB 110 102 97

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa o npupoje. SBieHus
npupoabl. Puznueckue IBICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC, CBETOBLIC,
3BYKOBBIC SABJICHUSA

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edso0.ru/DOC8D7T0T

https://m.edsoo.ru/D403V3C4E

duznyeckre BETUYUHBI U UX HN3MCPCHUC

Vpok-uccnenosanue "M3mepenue
TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayK{ U3Yy4aroT MPUPOY.
EcTecTBeHHOHAy4HBI METO/ MMO3HAHUSI.
Onucanmne QU3NYeCKUX SBICHUI C
ITOMOIITBIO MOJEIIeH

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJIETA ILIAPHKA,
MYLIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIIUE JTUCKPETHOE CTPOCHHE
BEILECTBA

https://m.edsoo.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

https://m.edso0.ru/S4G5Z7W4R

https://m.edso00.ru/G5G3K2T6F

https://m.edsoo.ru/W9U7W3M3Y




I[BI/I}KCHI/IC JacTull BEIICCTBa

Ypok-uccinenoanue «OMbITHI 110

https://m.edsoo.ru/F6Y6C1WOU

9 HaOJFOZICHUIO TEIIJIOBOTO PACIIUPEHUS https://m.edsoo.ru/E5M4S0P3lI
ra3oB»

10 ArperatHbie COCTOSIHHSI BEIIECTBA https://m.edso0.ru/J7M9P7C5R
B3anmocBs3b MEX1y CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHbIX

11 COCTOSIHUSIX U KX ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/W5H7U3F9Q
crpoenrneM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

12 Mexannueckoe nBuxkeHue. PaBHomepHoe httos://m.edsoo.ru/R7IOL1Y 27
Y HEpaBHOMEPHOE JIBUYKEHUE

13 Cxopoctb. EquHuier ckopoctu https://m.edso0.ru/R4J1R8COD

14 Pacuer nmyTH 1 BpeMeHU IBHKEHUS https://m.edsoo.ru/N0Z2K8U7M
Wuepuusi. 3aK0H UHEPIIHH.

15 B3aumopelicTBue Ten Kak MpUYrMHA https://m.edsoo.ru/A3L5S3L4X
W3MEHEHHUS CKOPOCTH JIBHYKEHUS Tell

16 [TnotHOCTH BemecTBa. PacueT Macchl u httos://m.edsoo.ru/V6Z9YSBEW
o0beMa Tesa 1Mo ero MIOTHOCTH

17 Ha6opaTopHa$'1. pabora «Onpezeierne https://m.eds00.ru/S7G8L8POD
MJIOTHOCTH TBEPAOTO TEIa»

18 Pemerie faﬂaq rio Teme "ILotHocTs https://m.edso0.ru/M3I0LOM4V
BeIleCcTBa
Cuna xak xapakTepuCTHKa

19 B3anMoIecTBHS Tel. Cuita yIpyrocTH. https://m.edsoo.ru/J7TIMOS8L
3axoH ['yka

20 Jlabopatopuaz pabota «Hsyseiie https://m.eds00.ru/U8G2K4X2X

3aBUCHUMOCTH pacTsKeHHs (IedopMaium)




IMPY>XXUHBI OT HpHHO)KeHHOﬁ CHJIBD»

21 SIBnenue tarorennsa. Cuia TIKECTH https://m.edsoo.ru/V9K3R1J4C
CBA3b MEXY CUJION TSXKECTH M MacCOr

22 tena. Bec Tenma. Pemenue 3amay mo reme https://m.edsoo0.ru/L416S5C6B
"Cuina Tsokectu"
C e eTax.

23 118 TDRECTH Ha APYTHX Tanctax https://m.edso0.ru/J3P1JOR6G
dusnvecKue XapaKTePUCTUKH TUTAHET

24 Wzmepenue cun. Aunamomerp https://m.edsoo.ru/H6B5Z7S7H

25 Bec tena. HesecomocTth https://m.edsoo.ru/TIA7G9TOW
Crnoxenue CHJI, HaIIpaBJe 0

26 . )K“ i HBEIX L | va BICHHBIX T https://m.edsoo.ru/M7B5G5Q1S
0JIHOI1 psimoii. PaBHOAEHCTBYIOIIAS CHIT
Pemenne 3amau mo teme

27 | CHICHHE SaAaR O AeMe https://m.eds00.ru/S9S0A2G8G

PaBHOelicTBYIOIIASA CHIT

TpeHne CKOIbKEHUS U TPEHUE MTOKOS.

28 P R https://m.edso0.ru/Y5Z2X9T0D
Tpenue B Ipupoc U TEXHUKE
JlabopaTtopHast pabora «3yuenue

29 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJTbKCHHUSI https://m.eds00.ru/SA05T2N2]
OT CHJIBI JIaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
Pemenne 3amau Ha onpeneacHne

30 tHeH N et Unp AeIeHH https://m.edso0.ru/S8X3Z8E8N
PaBHOJICHCTBYIOMICH CHITBI
Pemenne 3amaa no remam: «Bec Tenay,

31 «I'paduueckoe n300pakeHUE CHID», https://m.eds00.ru/K9T0Z801J
«Cunpiy, «PaBHOACHCTBYOIIAS CHID»
KonTpoapHas paboTta o Temam:

M M
32 (VICXQHITICCROC JIBIDRCHHE, «Vlaced, https://m.edsoo.ru/U4Y0Y4M9Z

MJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue crin», « CHIIb)




Hasnenue. CriocoObl yMEHBIIICHUS U

33 https://m.edsoo.ru/PSF1P3P1A

YBCIIMUYCHUA NABJICHUA
€HHUe .3 e

34 Jlapneru 1".2.138, ABHCHMOCTD AABICHI https://m.eds00.ru/J5Q5Q3A7S
raza oT 00béma, TemMIreparypsl
n .

35 CPEAaTIa JABICHIDL TREPIILIMA TEHaM, https://m.edso00.ru/S8M41516V
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

CHHE e e

36 I[alan HHE BARUAKOCTH T TA3E, BRISBAMHO https://m.edso0.ru/P9T7U910W
JACUCTBUEM CHUJIBI TAXKECTU
P

37 CUICHHE 337121 110 TeMe «/laBIIeHie b https://m.eds00.ru/P3Z4T7X2H
KHUJIKOCTH U ra3e. 3akoH [lackais»

38 CooOmraronuecst COCy/IbI https://m.edsoo.ru/D1L8K5Z1E

39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/Q8I13F1IN2H
M B! 7 7

40 AHOMETPHL. LOPHIHEROH HHAKOCTHEM https://m.edsoo.ru/Y2FOWG6ENGE
HAacoC
AtMmocdepa 3emmnu. [Ipuannsl

i 00

41 CYIECTBOBAIIA BOSAYIIHON ODOTOTRA https://m.eds00.rW/TSX4E4RIR
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPA

42 Bec Boznmyxa. ATmochepHoe naBieHue https://m.edso00.ru/\VV6J0G1DOV
" .

43 3MCEPCHHE ATMOCEPHOrO AABIICHIS https://m.edsoo.ru/G3J5F2U1A
OneiT Toppuuennu

a2 3aBUCHMOCThL aTMOC(HEPHOTO JaBJICHUS OT httos://m.eds00.ru/A3S9I5MOP
BBICOTHI HaZl YPOBHEM MOPA
b - LA

45 apoMeTp-aHepou. ATMocepHoe https://m.edso0.ru/W502H6F5V
JABJICHHUE HA Pa3IMYHBIX BHICOTAX
Pemenne 3amaud mo teme "Atmocdeproe

46 ICHHE 37 110 TeMe "ATMOChEpH https://m.eds00.ru/H5HOV1T3P
JTaBJICHHC

47 JlelicTBHE )KUJIKOCTH U Ta3a HA https://m.edso0.ru/E2P8Y714Z




MOTPYKEHHOE B HUX TeJN0. ApXuMe10Ba
cuiia

JlaGopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CHUJIbI, ACHCTBYIOIIEH HA https://m.edsoo.ru/X6V4Q6P8Z
TEJI0, TIOTPYKEHHOE B KHJIKOCTHY
JlaboparopHast paboTa 1o Teme

49 «I/Iccneszafme 3aBI/ICI/IMOCTI/£ Beca Tena B https://m.edsoo.ru/S210KONSP
BOJIE OT 00bEMa IMOTPYKEHHOH B
JKUJIKOCTb YaCTH TEJIa»

50 [TnaBanue Ten https://m.eds00.ru/P2K8C006X
JlaGopaTtopHnas pabota

51 "Konctpynposarue apeouerpa uin https://m.edso0.ru/C4R5T8Y 2V
KOHCTPYHPOBAHUE JIOJIKU U OTIPEACIICHHUE
e€ rpy3onoabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue

52 cynoB. Bo3nyxomniaBanue», «/JlaBienue https://m.edsoo.ru/A9D20Q8A3H
TBEPJBIX TEN, )KUJIKOCTEU U Fa30B»

53 Mexannueckast pabora https://m.edsoo.ru/C2M3D5Y4L

54 MomaocTs. EAuHHIIEI MOITHOCTH https://m.edso0.ru/H8Y9KOX2T

55 YPOK-HCCHG?OBaHHe "P?CqéT MOHIHOCTH:' https://m.eds00.ru/T7G0J7W5I
pa3BUBaEMOM IIPH MOIBEME 1O JIECTHULIE

56 Hpocthie MCXaHUMEI. Phriar. https://m.eds00.ru/B3U9T8M3K
PaBHOBecue cuit Ha peruare
KonTponbhas pabota mo Teme «/laBnenue

57 TBEPABIX TEJN, KUAKOCTEH U ra30B» / https://m.edsoo.ru/ROTOHON1C
Bcepoccuiickas mpoBepodHas padboTa

58 Pesepriii ypox. Padora ¢ Texcramm 1o https://m.edsoo.ru/W1T0B1B8U

TeMme «/laBneHue TBEPIBIX TEN,




59

JKUJKOCTEH U ra3oB» / Beepoccuiickas
npoBepoyHas pabora

Prryaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTtopHnas paborta «McciaenoBanue
YCJIOBHI paBHOBECHS pblyara»

0.5

https://m.edsoo.ru/R5K100H9K

60

Pemenue 3amau o reme «Y CJIOBUSA
paBHOBeCI/ISI pmqara»

https://m.edsoo.ru/L5G5Q2K80

61

62

63

Koaddunment noneznoro neicTBust
Mexanusma. Jlaboparopnast pabora
«3mepenne KIIJI HaknoHHON
IJIOCKOCTH

Pemtenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

Mexanunueckas sHeprus. Kunernueckas u
MOTCHITMATbHAS DHEPTUS

0.5

https://m.edsoo.ru/J4AK7Z6J21

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edso0.ru/P4V40409T

64

65

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT I10 TEME
"DKCIEpUMEHTAILHOE OIPEIEIICHNUE
W3MEHEHHUS KUHETUYECKOU 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

https://m.edsoo.ru/LON7T0D9C

https://m.edsoo.ru/Y6G409K7U

66

67

KonTponsHas pabora no teme «Pabora u
MOIIHOCTb. DHEPIUs»

PesepBHriit ypok. Paborta ¢ TekcTamu 1o
TeMe "MexaHudeckoe JIBIKeHHe"

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z

68

Peseprubriil ypok. Pabora ¢ Tekctamu mo

https://m.edso0.ru/A5Z22G6YIM




teme "Pabora. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12



8 KVIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-

1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 https://m.edso0.ru/11L6W5X0Z
MOJITBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJICKYJI 1 https://m.edsoo.ru/P7F6LAR6L
Mopaenu TBEPAOTO, KUAKOTO U

3 ! PJOTO, JEHIEO 1 https://m.eds00.ru/N9T7D1S1F
ra3000pa3HOro COCTOSHUH BEIIECTBA
OObsicHeHHEe CBOMCTB TBEPAOTO, )KHUIKOTO
¥ Ta3000pa3HOT0 COCTOSIHUIA

4 p N 1 Betiectsa fa 1 https://m.edso0.ru/L6X9P7X3M
OCHOBE TIOJIO’KEHU MOJIEKYJIIPHO-
KMHETUYECKOU Teopuun

5 Kpucrammnieckue u amop(dHbIE TeIa 1 https://m.edsoo.ru/H6W2Q8V5D
CMauuBaHue ¥ KanWIISIPHOCTD.

6 P 1 https://m.edsoo.ru/M209B3R1L
[ToBepXHOCTHOE HATSKEHHE

7 TennoBoe paclIMpeHne U CxKaTUue 1 https://m.edso00.ru/J7T1T5C3B
Temneparypa. CBsi3b TEeMIEpaTypsl CO

8 batyp batyp 1 https://m.edsoo.ru/C9P4B3B3E
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YaCTHI]
Buytpennsist sueprus. CriocoObl

9 yIp p N 1 https://m.edso0.ru/F1S701S9X
W3MEHEHUs BHyTPEHHEH dSHepruu

10 Buasr Tenonepenaun 1 https://m.edsoo.ru/R800E4G2J]
VYpok-koHpepennus "[Ipaktuueckoe
HCTIOJIb30BAHHE TEIJIOBBIX CBOMCTB

11 1 1 https://m.edso0.ru/ROD8OIV0OQ
BEIIICCTB ¥ MAaTEPHUAJIOB B IEJISAX
sHeprocOepexxeHus"




12

13

KonnuectBo TeIioTel. Y aenbpHas
TEIUIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH U TEIJI0OBOE paBHOBECUEC

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

14

JlaboparopHnas pabota "Hccienoanue
SIBJICHUS TETNIOOOMEHA MPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

https://m.edsoo.ru/Q8RIC6H2R

15

16

17

Pacuer konuuecTBa TEIIOTHI,
HE00XO0JUMOTr0 JIsl HArpeBaHUs Tela U
BBIJICJIIEMOTO UM TIPH OXJIQKICHUN

JlaboparopHas pabota "Onpenenenue
YAEJIbHOU TEIJI0EMKOCTH BeliecTBa'
OHeprus TomMBa. Y iejabHasi TerjaoTa
CropaHus

https://m.edsoo.ru/X8H6J1WOY

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B

18

19

20

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJNINYECKUX TeNl. Y IeNbHas TeIIoTa
TUTaBJICHUS

JlaGopatopHas pabota "OnpezneneHue
yZIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

[TapoobpazoBaHue 1 KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/D3W3A402I

https://m.edsoo.ru/G8POHO0X5B

https://m.edsoo.ru/V4Y0X803H

21

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTH TEMIIEPATyPhl KUTIEHUS OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/I6M5B7X7T

22

Bnaxnocts Bo3nyxa. Jlaboparopnas
pabora "Onpezaenenne OTHOCUTEITHHOU
BJIQYKHOCTH BO3yxa"

https://m.edsoo.ru/NOG6H8C2D




Pemenue 3amau Ha onpeencHue

23 https://m.edso0.ru/D0J8G4K8H
BIIQYKHOCTH BO3/yXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX

24 nsurateneit. [laposas TypOuna. https://m.edsoo.ru/J7B1B5ESE
JlBuraTenb BHyTPEHHETO CTOPAHMS
KII/] TemmoBoro ateis. TeroBkie

25 /L TernoBoro Asurares HHWBH https://m.edsoo.ru/S8A4K7F3F
JIBUTATEH U 3alIUTa OKpykKarolei cpeabl
3

26 AIOT COXPAHCHITL H [IPEBPAtleHHA https://m.eds00.ru/ION7C7D7I
SHEPTUU B TEIUIOBBIX MpOIleccax
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO

27 teMe "Tennosele siBIeHUA. MI3MeHeHne https://m.edsoo.ru/F2Z3K2F2D
arperaTHbIX COCTOSIHUI BelecTna'
KontponsHast padora o Teme "TemmoBbie

28 sBJIeHUS. VI3MeHeHre arperaTHbIX https://m.edsoo.ru/EQI6W3U2P
COCTOSIHUM BenrecTna'
One 3a en. JIsa pona

29 ACKTpH3ALHA Teil. /182 po https://m.eds00.ru/U7V1TOV7Z
AIEKTPUUECKUX 3aPSI0B
VYpok- "9

30 PO HCCHVGHOBaHHe HeKTpmauHﬂ"Ten https://m.edsoo0.ru/L9VOY8NIC
MHIYKIKEN U IPU CONTPUKOCHOBEHUHU

31 B3aumopeiicTBre 3apsKeHHBIX Tell. 3aKOH https://m.edsoo.ru/H2R1I1USO
Kynona
DnekTpuueckoe mose. HanpspokeHHOCTh

32 aJIeKTprudecKkoro moust. [TpuHmmm https://m.eds00.ru/Z5Q3S3U0K
CYTEPIIO3UITUH IJICKTPUUECKHUX MOJICH
H .

33 ocHrem aﬂeprquCKHX 3apAROB https://m.edso0.ru/X6W509K0K
DnemeHTapHbId 3apsia. CTpoeHue aroMa
I1 .

34 POBOZIHHKH H IHOIICKTPHKH. 3aKOH https://m.edsoo.ru/J1F4R7N4F

COXPAHCHUS BJICKTPUUCCKOTO 3apsaa




Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

35 https://m.edso0.ru/1408N8X00
AIEKTPUUECKUX 3aPs 0B
DJIEKTPUUYECKUI TOK, YCIOBUSA €0

36 cymiecTBoBaHus. MIcTOUHUKH https://m.edsoo.ru/0O7T7Y419J
AJIEKTPUYECKOTO TOKA

37 JlelcTBUA SJIEKTPUUYECKOTO TOKA https://m.edso0.ru/N6K2P6Q3U
VYpoxk-uccinenosanue "Jleiictere

38 AIIEKTPUYECKOTO TOJISI HAa TIPOBOJHHUKH U 1 https://m.edso0.ru/T1K3V1X2Y
JURJIEKTPUKH"
3 .

39 FICRTPHACCIGI TOR B METaLIax, https://m.edsoo.ru/N4C3B6K8W
JKHJIKOCTSX U Ta3ax
One ecKas 11e e COCTaBHBIC

40 AIekTpuHecias tetb TaBHpt https://m.edsoo.ru/P5G1AO0WSN
YacTH
Cuna Toka. JlaboparopHas pabora

41 " PATOPHAT P " 0.5 https://m.edsoo.ru/W5X5Z8P9K

N3mepenue u peryavpoBaHue CHIIbI TOKa

DIeKTpUUYecKoe HampspKkeHue. BonbTmeTp.

42 JlaGopatopHas pabota "H3mepenue u 0.5 https://m.edso00.ru/G5Z6P6UQOH
pEryJIMpOBaHKE HaPSHKEHU "
ComnpoTuBIeHUE TTPOBO a. YensHoe

43 P POBOAIHHIA. ¥ ACHbH https://m.edso00.ru/E3Z8S7Q2Z
COTMPOTHBIICHUE BEIIECTBA
JlabopaTtopHas paboTta "3aBUCUMOCTh
ame €CKOTO COIpO e

44 AICKTPHTCCIOTO CONPOTHBICHILT 1 https://m.eds00.ru/P7S2L1IM2M
MIPOBOJIHKKA OT €T0 JITTUHBI, TUTOIIA !
MOTIEPEYHOr0 CeUYeHus: U MaTepuana”
3aBHCUMOCTD CHJIBI TOKA OT HAIPSKCHUS.

45 p https://m.eds00.ru/D8J5G7Q5S
3akon Oma a1 yJacTka 1enu
J1ab 6ora "U

46 abOopaTopHa pabota “HCCICAOBARIE 1 https://m.edsoo.ru/R7A5G0I8N

3aBUCUMOCTHU CUJIBI TOKA, UAYIICTO 4Y€pPEC3




47

PE3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”
[TocnemoBarenbHOE U TApAIIICITEHOE
COCIMHEHUS TIPOBOHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

JlaboparopHas pabota "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSIKEHUHN IIPU
[I0CJIEI0BATEIbHOM COEIUHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/M1C7Z27D9S

49

50

51

JlaGopaTtopnast pabota "I[IpoBepka
npaBuJjIa JJisi CUJIbI TOKA TIPU
NapajuieIbHOM COEIMHEHUU PE3UCTOPOB"
Pewienue 3a1a4 Ha IpUMEHEHNE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUS
MIPOBOJIHUKOB

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

https://m.edsoo.ru/D3J6RENGE

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

52

JlaGopaTtopHast pabota "Onpeznenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/E2P6V8C3Q

53

54

55

DneKTpUYecKHe Lenu 1 MoTpeouTenn
AIIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambixkanne

ITocTosTHHBIE MAarHUTEI, KX
B3aNMOJICHCTBHE

VYpok-uccnenosanue "M3ydenue nosen
MMOCTOSTHHBIX MarHUTOB"

https://m.edsoo.ru/R7F2V1B5T

https://m.edso00.ru/Z0C9C1M8S

https://m.edsoo.ru/l11K1R5T7B

56

MarautHoe 11o1e. MarHuTHOE MoJIe 3eMITH
U €ro 3HadyeHue VI KU3HU Ha 3eMiie

https://m.edsoo.ru/A1B1G4M9L




S7

58

59

60

[ToaroToBka Kk KOHTPOJIBHOM paboTe 110
TeMe "DIeKTPUUECKHE 3apsi/bl.
3apspKeHHBIC TeJla U MX B3aUMOJICHCTBUS.
[TocTosiHHBIN 27€KTpUYECKU TOK"

KonTponbhas pabota no teme
"DneKkTpuuecKue 3apaabl. 3apsSKEHHbIC
TeJla U UX B3aumoercTBud. [locTostHHbII
anekTpuueckuii Tok" / Beepoccuiickas
IIpoBepoyHas pabora

Pesepruslit ypok. Paborta ¢ Tekctamu 1o
teMe "I1oCTOSIHHBIN JIEKTPUISCKUN TOK" /
Bcepoccuiickas mpoBepouHas pabota
OnbIT OpcTeaa. MarauTHoe nose

QJICKTPHUYCCKOI'O TOKa MarauTHoe 1oJe
KaTyHIKU C TOKOM

https://m.edsoo.ru/L5D2E0L40

https://m.eds00.ru/G7X7C706X

https://m.edsoo.ru/F5D8D9T8N

https://m.edso0.ru/T9L1S9K0Q

61

[IpuMeHeHue JIeKTPOMarHuTOB B
texuuke. Jlaboparopnas pabora
"HN3yueHune necTBUs MarHUTHOTO TOJIs Ha
IIPOBOJHMK C TOKOM"

0.5

https://m.edsoo.ru/M8VINSDOL

62

ONeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
Wcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUYECKUX YCTPOHWCTBaX U HA
TpaHcnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue u usydeHue paboTsl
JJEKTPOABUTATENS"

https://m.edsoo.ru/J1V7A7C2I

63

Omnbrter @apazes. 3akoH
AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenua

https://m.edsoo.ru/ESL8MOH4W

64

Dnektporereparop. CrocoOsl MOTyYeHUs

https://m.edsoo.ru/FSH8W9IRSI




ANEKTPUUECKOW YIHEPTUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
HCTOYHHKAX SHCPIruu

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

65 TeMe "DIEeKTPUUYECKUE U MarHUTHBIE 1 https://m.edso0.ru/G1L3L2X7L
ABJICHUS"
K 0

66 " OHUTPOILHAZ pabOTa MO TEMe " 1 https://m.edsoo.ru/Y2X8R3FON

DeKTpUUECKUEe U MarHUTHBIE SIBJICHUS

P 7 . Pa6

67 CICPBHBIN YPOIt. FADOTA & TCKCTAMI TO 1 https://m.eds00.ru/JLI3F9BET
teme "TemnoBbie IBIECHUS
P i . Pa6

68 eSep,],SHHH YPOR. TabOTa © :eKCTaMH o 1 https://m.edsoo.ru/P912D8KOW
TeMe "MarHuTHbIE SIBICHUS

OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KVIACC

KoaudecTBO 4acoB

Ne DJIeKTpOoHHbIe HU(POBBIE
/i Tema ypoka Beero Kontposbuble IIpakTHyeckue 06DAI0BATENLHEIE PECYPChI
padoThI padoThI

1 Mexanuueckoe Br>xeHue. MarepuanbHas 1 https://m.edsoo.ru/FAG6CLMTE
TOUYKa

5 Cucrema orcyera. OTHOCUTENBHOCTD 1 httos://m.edsoo.ru/NSCIFSESE
MEXaHHYECKOTO JBMKEHUS

3 PaBHOMEpHOE NpAMOJIMHEITHOE ABUKEHUE 1 https://m.edsoo.ru/Y4X4H7N6C
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 https://m.edsoo.ru/\V9U7B4D1Z
CKOPOCTh

5 Hpsmosmieiitioe pasroyckopertoe 1 https://m.edsoo.ru/JOP612ROH
JIBOKEHUE. Y CKOpEHHUE
CKopocCTh MPSAMOIMHENHOTO

6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 https://m.edsoo.ru/M9E114S5N
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHUS TeNa MPU PaBHOYCKOPEHHOM 1 1 https://m.eds00.ru/O0P8S4C1J
JBUKEHHUH 110 HAKIIOHHOW MIIO0CKOCTH"

8 CBoboxnoe nagenue ten. OnbiTel [anunes 1 https://m.eds00.ru/J9Y3Z2J1G
PaBHOMepHOE IBHXKEHHE IO OKPY>KHOCTH.

9 [Tepuon u wactora obOpameHus. JInneiHas 1 https://m.edsoo.ru/R8K1UIL 4L
U YTJIOBasi CKOPOCTH

10 leHTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/A8O9KINOU

11 ITepBeriit 3akoH HeroToHa. Bektop cuitbl https://m.edso0.ru/H6G217N4R

12 Bropoii 3akon HeroTona. https://m.edsoo.ru/F8S7N1T5N




PaBHopelicTByOIIIAs criia

Tpertunit 3akon Hetotona. Cynepno3unus

13 https://m.edsoo.ru/S5W4B2VOR
cui

14 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB https://m.edsoo.ru/X4E7STEEC
Herorona

15 Cwita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3B0OB2E
Pemenue 3anay no teme «Cuna

16 HHICHHE ST O TEM o https://m.edsoo.ru/NIN5UQOH10
YIPYTOCTH
Jlab 0 O

17 ADOPATOPHAL PAhOTE (CHIPLACIICHIS https://m.edsoo.ru/JOR6G3A10
KECTKOCTH TIPYKUHBDY

18 Cuiia TpeHust https://m.edsoo.ru/X7J9P9S8E

19 Pemenue 3anau no teme «Cuina TpeHus» https://m.eds00.ru/Z7K6Q4V2V
Jlab 6ota "O

20 ADOPATOPHAS paboTd npenenerf‘e https://m.edsoo.ru/USB6R1V0Z
Kod(duUIIMeHTa TPEHUS CKOJbKCHHUS
Pemenue 3anau no teme "3

21 HICHIE SAILAT 1O TEME “aKOHb! " https://m.edsoo.ru/B6USW9A8Z
Hprorona. Cuna ynpyroctu. Cuna TpeHus
Cuna TSHKeCTH B 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/D9E4EQI2Z
naieHus
VYpok-koHdpeperuus "/[Bmxenue ten

23 BOKPYT I'PaBUTALlOHHOTO LIEHTPA https://m.eds00.ru/T414P7P8W
(Conneunas cuctema). 'anaktuku”

24 Pemterine sa181 10 TeMe "CHH? pRecT i https://m.edsoo.ru/Z7P614D6B
3aKOH BCEMHUPHOT'O TSATOTEHUS
IlepBasg kocMHUYecKasi CKOPOCTb.

25 PBAT KOCMTHECIEAT CROPOCTR https://m.eds00.ru/Q3T3V3Z0Y
HesecomocTs n neperpysku
P 78 .

26 ABHOBECHE MATCPHATILHON TORKH https://m.eds00.ru/PLA7DAOTW

AbcomoTHO TBEpIOE Teno. PaBHOBeCHe




TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpauieHusi. MomeHt cuiibl. LieHTp TskecTu

PaBHOBecHe MaTepuaaibHOM TOUKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe

27 . . https://m.edso0.ru/HOW1S5W8T
TBEP/IOrO Tella C 3aKPEIUIEHHOIT OChI0
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

28 PemeHie 3a1 10 TeMe "MOMCHT CIUTHL. https://m.edso0.ru/B8T6J2J6K
LenTtp TsxecTn"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

29 TeMe "MexaHHn4ecKoe IBIKECHHE. https://m.edsoo.ru/I5X6B0B1I
Bzaumopeiicteue ten"
KonTponbhas pabota no Teme

30 "MexaHHUeCKOe ABMKEHHE. https://m.edsoo.ru/W1V8P6V3B
Bzaumopeiicteue ten"
Nmnynbsc Tena. Ummynsc cuiiel. 3aKoH

31 COXPAaHEHHUs UMITyJIbca. YTIPYToe U https://m.edsoo.ru/D5U2T9J5B
HEYIPyroe B3auMOIeHCTBHE

32 Petnerne saza o Ter 3axon https://m.edsoo.ru/M6H4V1Q6L
COXPaHEHHUS UMITYJIbCa

33 ¥poK-KoHpeperiuts "PeaKTHBHO"e https://m.edsoo.ru/N2S4U5J8T
JIBUKCHHE B PUPOJIC U TEXHUKE

34 Mexanunueckasi paboTa 1 MOLUTHOCTb https://m.eds00.ru/S3V3B4V1T

35 PaboTa criIbl TSDKECTH, CHITBI YIIPYTOCTH U httos://m.edsoo.ru/N6NIE3JAU
CHJIBI TPEHUS
JlaGopatopHas pabota «OnpezneneHue

36 PAOOTEI CHIIBI TPCHILA IIPH PABHOMCPHOM https://m.eds00.ru/J1G1B4T2Q

JBMXKXCHUU TCJIa IO FOpI/I3OHTaJIBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37 https://m.edsoo.ru/C2VV7B6E2I
SHEPrus
Kunernue e . Teope

38 HHCTHT CKaiI HCPTHAL. 1eOpeMa o https://m.edso0.ru/J3T8L3D5T
KHHETUYCCKOM SHEPTrUU

39 3aKOH COXpaHCHHSI SHEPTUU B MEXAHUKE https://m.edsoo.ru/M8VOW3W3F
JlaboparopHas pabora «3yuenune

40 paTopHai p y Jaxona https://m.eds00.ru/M3S2Y8J1H
COXPAHCHHUS SHEPTUN»
Komnebarensuoe JKEHHE U €r0

41 JICDATCEILHOC ABIAKEHHE 1 €T https://m.edsoo.ru/S2N5G8W2K
XapaKTePUCTUKU
3aryxaroue kojiebanusi. B

42 TYXAIOTIHE KOTCOATHA. BLIHYHACHHBIC https://m.eds00.ru/N3SOW1USE
konebanus. Pe3onanc
Marematnuecknii ¥ Py KUHHBINA

43 Py https://m.eds00.ru/19M614R7Z
MAasiTHUKU
VYpoxk-uccnenoanue «3aBUCUMOCTb

44 nepuo/ia KojiebaHui OT KECTKOCTH https://m.edsoo.ru/Y4K3Y5P8X
NPY>KUHBI U MACChI TPY3a»
IT

45 PEBPATIICHHE SHCPTHI TP MEXaHHMHCCIHX https://m.edsoo.ru/L4W6V5Y9U
KOJIeOaHUIX
JlaboparopHas pabota «Onpenenenue

46 4acTOTHI U TIEpUoAa KoJebaHu https://m.edsoo.ru/D4T9R1F5R
MPYXKUHHOTO MasTHUKA)
JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH EPHUOIA KOJIEOaHUH

47 pHoA https://m.edsoo.ru/S4M7L4W3V
rpy3a, IOJBEIIEHHOTO K HUTH, OT MacChl
rpy3a»
Mexannueckne BoiHbL. CBOMCTBA

48 MEXaHM4eCKUX BOJH. [IpogosibHbIE 1 https://m.edsoo.ru/B2F6X2X0R

MOINICPCUYHBIC BOJIHBI




49

50

Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

3ByK. PactipocTpanenue u oTpakeHue
3ByKa

https://m.edsoo.ru/W1WO0M9JOM

https://m.edsoo.ru/A7R9U7S70Q

o1

Ypok-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

53

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepenus "YnbpTpa3Byk u
uH(ppa3ByK B IpUPOJIe U TEXHUKE"

https://m.edsoo0.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "3aKOHBI COXPAHEHHUS.
Mexaundeckue KoneOauns U BOJIHEL"

https://m.edsoo.ru/F8M20Q6T5V

55

56

57

KoHnTposapHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

DIIEKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/V4G6V1F40Q

https://m.edsoo.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4W6C

58

VYpok-koHpepenmus "llkana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanue
SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM
cBs3Hn"

https://m.edsoo.ru/SOU6R8I1C

59

60

VYpok-uccnenosanue "M3ydeHue cBONCTB
OJICKTPOMAriuTHBIX BOJIH C ITIOMOIIIBIO
MOOmIIBHOTO TenedoHa"

Pemienne 3amad Ha ONpeaACIICHUEC YaCTOTELL

https://m.edsoo.ru/T3R1R0CS8I

https://m.edso0.ru/Q2V5N7R5]




61

1 JJINHBI BHCKTpOMaFHI/ITHOﬁ BOJIHBI

DNEeKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTth cBeTa. BonHOBbIE CBOMCTBA
cBeTa

https://m.edsoo.ru/S1IUOF1L6Y

62

Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

https://m.edsoo.ru/Q8A4S9T4J

63

64

65

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Peuienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
OTpa)KCHUsI CBETA

[Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS
cBera

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPa’XXCHHA B OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3P8SEQT

66

JlaGopaTtopnast paborta "HcciaenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha

IpaHuLE "BO31yX-CTEKIIO

https://m.edsoo.ru/S3DIN6TLT

67

68
69

VYpoxk-koHpepennus "Hcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"

JIna3el. OnTHYecKas CHIa JIMH3BI

[TocTpoenue n3o0paxeHnit B TMH3AX

https://m.edso0.ru/YOT3K7BON

https://m.edsoo.ru/I7VVON3C6C

https://m.edso0.ru/K6Z010T2C

70

71

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTUH3HI"

Ypok-koHdpeperuus "OnTuueckue

https://m.edsoo.ru/I8J5C1E2F

https://m.edsoo.ru/X3H910W7U




JIMH30BBIC TPHOOPHI"

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.eds00.ru/R8M7Q511A
VYpoxk- epe "Nede CHHUSL.

73 pOK-KOH(peperiitis " lepekbi sperrs https://m.edso0.ru/N6D1A6Z3Q
Kaxk coxpanuts 3peHue
PaznoxeHnue 6e10ro cBera B CIIEKTP.

74 OmneiTel HetoToHa. CnoxxeHnue https://m.eds00.ru/G60601H6Y
CIEKTpaJIbHBIX 11BETOB. [lucnepcus cBera
JlaboparopHas pabota "OnbITHI 11O

0

75 DASTOCHIO DEIOLO Ghota B CHEKIP U https://m.edsoo.ru/R7U7B4P1K
BOCIIPHUATHIO [[BETA ITPEIMETOB MPU MX
HaOJII0IEHNH uepe3 LBETOBbIE (PUIbTPHI"
Ypoxk-nipaktukym "BoaHOBBIE CBOMCTBA

76 CBETA: IUCIIePCHsl, UHTEPPEPEHIUS U https://m.eds00.ru/T2L4Z0X8T
nudpakmms"
O P

77 mertht Pesepopaa n naanetapas https://m.eds00.ru/X9G1Z8I1P
MOJIeINTb aToMa

78 [Tocrynarel bopa. Monens atoma bopa https://m.edsoo.ru/A7C3C9B5V

79 Ucnyckanue n UnornomeHHe CBETa aTOMOM. httos://m.edsoo.ru/C606KABOB
KBanTsI. JInHEHUYaThIE CIIEKTPHI
Ypok- "Hab

80 POITHIPARTHEYM "HADIOACHIE CHERIPOB https://m.edsoo.ru/U5D5G7M30
UCITYCKaHUs

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edsoo.ru/E5V7FOP1X
C .H

82 TPOCHHE ATOMHOTO AApa. HYIUIoHHaA https://m.eds00.ru/GOA9Q8P4U
MO/IEINTb

83 PannoaktusHbIe npeBpamenus. M3oromnsl https://m.eds00.ru/G2V8Z1Y8N

84 Petierie sa1at o Teme: "PajHoaKTHRHEIC https://m.eds00.ru/J7K2G5V5L
TIpeBpaIICHHS

85 [lepuon nonypacnana https://m.edsoo.ru/V3W7A9K3C




86

87

Ypok-koHpepenius "PagnoakTiBHBIC
U3JIy4eHHS B IPUPOJIE, MEJIUILIMHE,
TexHuKe"

SnepHbie peakiuy. 3aKOHbI COXpaHEHUs
3apsZI0BOrO U MacCOBOTO YHCE

https://m.edso00.ru/T1S9P6I5I

https://m.eds00.ru/N8O7SON3K

88

DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b
MaccChl U SHEPTUU

https://m.edso00.ru/Q4MOU0X5G

89

90

Pemenue 3agau no reme "Snepueie
peakiuu"

Peakiuu cuHTe3a u neneHus saep.
Nctounuku sueprun CosHiia v 3BE311

https://m.edsoo.ru/IOLOS3U6W

https://m.edsoo.ru/T3SA7TILIG

91

Ypok-koHpepenmus " nepHast SHEpreTUKa.
JleficTBHs paquOaKTUBHBIX U3y4YECHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo0.ru/X102Z5W30

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIC
sBieHus"

https://m.edsoo.ru/L9Y3H8I12X

93

94

95

KonTponbHas pabota mo Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
sBICHUS"

[ToBTOpenue, o6ob6menue. Jlaboparopusie
paboTsl 1o Kypcey "B3aumoneiicrsue ten"

[ToBropenue, 00001eHue. Perenne
pacUeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110 TEMe
"TeruioBble mpoueccs”

https://m.edso00.ru/03Z8X0G5V

https://m.edso0o0.ru/G3Y700L6R

https://m.edsoo.ru/I8U6K308L

96

[ToBTOpenue, o6o0meHne. Permenune

https://m.edsoo.ru/11C611UO0W




pacUeTHBIX M Ka4eCTBEHHBIX 33]1a4 110 TeMe
"KII/] TermoBbIx aBuraresnei"

IToBTOpenue, 0600eHNE. Permenue

97 pPacYeTHBIX M KAYECTBEHHBIX 3aa4 110 TeME 1 https://m.edsoo.ru/M91703R8N
"KII/ snexkrpoycTtaHoBOK"

98 losropenne, obobmenne. Jladoparoprnie 1 1 https://m.eds00.ru/N3C8J6N4B
pabotsl o Kypey "CBeToBbIe siBIeHUS"
[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHEHUS B 1 https://m.edsoo.ru/N9N5Z9T4L
MeXxaHuke"

100 Hosropene, oboduienne. Pagora ¢ 1 https://m.edso0.ru/P8W1Q5R7G
TexcTaMu 1o TeMe "Koiebanus 1 BOJIHBI"

101 losTopenne, obodmenne. Pagora ¢ 1 https://m.eds00.ru/D4V0Z0MOI
TekcTamMu 1o TemMe "CBeTOBEIC SBJICHUA"
[ToBTropenue, 06o0menune. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 https://m.edso00.ru/L519U6G3L
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

1.3

14

1.5

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalolleM MHpe, B TOM 4YHucCiIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJady B YUEOHYIO, BBIIEIATH

CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUZNUECKUX SIBICHUN

ONHKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ysl (U3MUECKHe BENUWYMHBI, NPU ONUCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHUsI U eUHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  IpaUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHNH

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIUucCbhiBaTb €ro MareéMaThu4dCCKOC

BBIPAKECHHE

1.6

O0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh TNPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U

(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIIBI U MPOBOJUTH PAcU€Thl, HAXOIUTH
CIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OILICHUBAThH

PEATUCTUYHOCTD MOJTYYECHHON (PU3UYECKON BETUUMHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIJCIATDH
poBepsieMoe  MpEANoiokeHue  (TUmoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J¢€ OIIbITa, A€JIaThb BBIBOJBI I10 €TI0 PE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(¢u3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSEMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aIMCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJUTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOl C HCIONB30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHMUS, CIEAYS IPENI0KECHHOMY IIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPapUKOB, A€JIaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUH U3MEPEHU coOuparth
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a00paTOpHBIM 000py10BaHUEM

yKa3plBaTh MPHUHIMIBI  JICHCTBHS TNPUOOPOB U TEXHHUYECKHUX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLIMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX OINHMCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJICHUN U

Heo0XouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(OpPMAIMI0O O MpHUMEpax)




1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NUYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH C
npruOOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHECHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECACHUS B Opr}I(aIOHlefl cpeac

OCYHIECTBIISITh OTOOP MCTOUYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

UCIIOJIb30BaTh npu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAy4YHOIONYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIkKaHMUS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINISCKOTO
COJIep’KaHusl, B TOM YHCIE MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibTaTax TMPOEKTOB WM YUYEOHBIX HCCIECIOBAHUM, TpPHU HSTOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN anmapaTr Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE MPE3EHTaLluEeN

1.19

8 KVIACC

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB 1 I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpymnmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3ajja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAsA MHCHUC

OKPY’KaFOIIIIX

Kon
NpoBepPsieMoro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

11

HUCIIOJJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3NUECKOE SBICHHE




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHucCle (U3UYECKUe SBJICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABHUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITHMYMH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0O BEJIUYUHY C JpyTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HM3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTrCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX MLIaroB ¢ MoMompbio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3aJadud, BbIOMpATh 3aKOHbI U  (HOpMYIIbI,
HEOOXOaUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHe (PU3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCiio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUC UCCIICAOBAHMSA, BBIACIIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

1.9

NPOBOANUTH OMNBITHl 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKCHHOTO

000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIHLTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHMEM MPSMBIX H3MEPCHUM:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus,  cielys  IpeUIOKEHHOMY  IJaHy, (puKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TPa(uKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLHMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BAaHUEM

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpHI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JJIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COEIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIEeTIeH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATH MOMCK MHPOPMALUU (PU3MUECKOTO COAEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBLACIATH WH(POPMALUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPH  BBHIMOJIHEHMH Y4YEeOHBIX 3aJaHuil  Hay4dHO-

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepuayibl, pecypcbl cetu  MHTEepHeT; BiaAeTh  OpUEMAMH
KOHCIIEKTUPOBaHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIUU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

1.20

co3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM NOHATUMHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBIIOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JCATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

11

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

1.2

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XaApPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAHHOC (I)I/ISI/I‘-IGCKOC SIBJICHUC

1.3

14

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPO/IE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B YUEOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

OMKCHIBATh H3YYCHHBIE CBOWCTBA Ten MW (DU3UYECKHE SBICHHUS,
UCTIONB3Ysl  (DM3WYECKHe BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HCMOJB3yeMBIX  BEIWYHH,
0003HaYCHHS U CAMHMIIBI (PU3HYECKUX BETUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEIUYHHY C JIPYTUMHU

BEJIMYMHAMHU, CTPOUTH  TpaUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH




(bU3HYECKUX BETMINH

1.5

1.6

1.7

1.8

XapaKkTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBATh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUC

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallii IPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBJ'IeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3adauu (omMparouiecs Ha cuctemy u3 2 — 3
YPaBHEHHUI), WCIOIB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABISATH HEJOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJAUTH PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

pacrio3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PELIMTh MHpPU HMOMOIIU
(bu3MYEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIEAO0BAHUS, BBIACIATH
IIPOBEPSEMOE TPEAIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOJICHHI U OTIBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(u3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJl OMNbITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BHIBOIBI

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOr BenWduHBI ((OoKycHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAHUEM MPSIMBIX MU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (UKCHUPOBATH pPE3yIbTaThl
MOJTyYeHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYHH B BHJAC TaOIHIH

rpaduKoB, IenaTh BHIBOJIBI 110 pe3ybTaTaM UCCIETOBAHUS




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHS], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MPEeAJoKEHHOW WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JIUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karolllen cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIUpYys TOMCKOBBIM  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh MPH  BBHIMOJIHEHMH Y4YeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COJEpXKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl ceth MHTepHer; Biamers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX MHCTOYHUKOB (DPU3NYECKOIO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW WU
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszieia
(GU3uMKH U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIEI'O MHMPA

11

®uszuka — Hayka O Ipupone. SBieHus npUpOAbL.
Ou3nyecKue  SBJICHUSA: MEXAHWYECKHE, TEILIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuunH.  Pusmueckue  npubopsl.  IlorpemHocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

14

EcrtecTBeHHOHAyuHBI METOJ IMO3HaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIABUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6m0z[aeMoro SBJICHHUA

Onucanue GpU3NUECKUX SBJICHUI ¢ TOMOLIBIO MOJIEeN

1.5

2.1

2.2

2.3

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pasmMepoB MajbIX TEJ.
N3mepenue teMiiepaTypsl PpY MOMOIIM KHJIKOCTHOTO

TECPMOMETPA U JaTYUKA TEMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CrpoeHne BeliecTBa: aTOMbl M MOJIEKYJBI, HX
pa3Mepbl. ONBITHI, JOKa3bIBalOIIME AMCKPETHOE CTPOCHHE
BELIECTBA

JIBmxkeHue yactull BemectBa. CBA3b CKOPOCTH
JIBW)KEHUA  4YacTUIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoseiicTBue 4acTHI] BEIIECTBA: IPUTSKEHUE U

OTTAaJIKUBAaHUC

2.4

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B,
KUIKOCTEH W TBEPHBIX  (KPUCTAUIMUECKHX) T

B3auMoCBs3p MexIy CBOWCTBAMH BELIECTB B Pa3HbIX




2.5

2.6

arperaTHbIX COCTOAHUAX ©U HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
OnbITBl 1O HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnplTbl 10 OOHAapY)KEHUIO  JEWCTBUS  CHII

MOJICKYJIIPHOI'O IPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBI)KEHUE
3.9 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUKCHHS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
39 CrnoxxeHue cui, HANpaBICHHBIX 10 OJHOW IPSAMOM.
' PaBHOElcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHKEHUS
3.10 (mmapuka B JKHIKOCTH, MOJEIH  AJICKTPHYECKOTO

aBTOMOOWJIA M Tak janee). OmpexneneHue cpegHel

CKOpPOCTH CKOJIbKEHHS Opycka WIM IIapuka 1o




3.11

3.12

HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOIUE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmaryiv) mpyXKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACarOIINXCs HOBerHOCTef/'I

DusnuecKue SIBICHNUS B IPUPOJE: IIPUMEPHI IBWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHMBOU IIPUPOJIE,

ILCIZCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

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

L YBEJIUYEHUS 1aBJICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TeMITepaTyphl
43 [lepenaya naBneHust TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MalTuHbI
3aBHUCHUMOCTh  JaBIIEHUS KUAKOCTH OT TJIyOHHBI
4.4 IMaapocraTtuyeckuii mapagokc. CooOIIaronmecs cocyabl.
lMunpaBnnueckre MEXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYyIIIECTBOBAHUSI BO3AYIIHOW oOomouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT
BBICOTHI HaJl YypPOBHEM MOPS
46 N3mepenue armocdepHoro npaeneHus. Ilpubopsl ans
' U3MEpEHUs: aTMOC(EPHOTO JTABICHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromass (apXxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3ayxoraBanue
[IpakTrueckue pabOTHI:
49 HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT

00béMa TOTrpyKEHHOM B IKHAKOCTH YacTH TeJa.

OrnpezenieHne BBITAIKUBAIOMICH CUIIbI, IEUCTBYIONIEH Ha




TEI0,  IOrpykéHHoe B KuAakocTb.  IIposepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JACHCTBYIOIIECH
Ha TEJIO B JKHJAKOCTH, OT Macchl Tteaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPYKEHHON B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Konctpyupoanue apeomMerpa HIIH

KOHCTPYUpOBaHHWE  JIOAKM M  OmpejesieHue  eé

rpy30I0AbEMHOCTH

Odusndyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIINECS COCY/BI,
411 YCTPOMCTBO  BOJIONPOBOJIA, THJPABIUYECKUN Tpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexannueckas MOIIHOCTh
£ 3 [IpocTeie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0cKOCTh. [IpaBuio paBHOBecus ppluara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3010TO€  TpaBUJIO»  MEXAHUKH. Koadbdunuent
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. ITpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuunanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnass mexaHuueckas SHeprus. 3aKOH H3MEHEHHS W
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTudeckue pabOTHI:
Onpenenenue paboThI CHIIBI TpEHUs npu
5.9 PaBHOMEPHOM  JIBIDKEHMH Tejla [0 TOPU30HTAIbHOU

noBepxHocTu. MccienoBanue ycioBUui paBHOBECHS phblyara.

N3mepenue KIIJI HakioHHOH muiockocT. M3ydeHue 3akoHa




COXpPAaHCHUA MEXaHUYECKOM OHCPIrun

duznyeckue SIBICHUS B npupoac: pbHaru B TCIIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena 3j1eMeHTa
TEITUIOBBIE ABJIEHU S
OCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6 TEOpUU CTPOCHHS BellecTBa. Macca ©  pa3Mmepbl
1
MoJieKys.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEBIC
MIOJIOKEHHSI MOJIEKYJIIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTtBa. Kpucramnumueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
6 TEOPHH
6.4 CMaunBaHUWe U KallWJUISIPHBIC STBIICHUS
6.5 TemoBoe paciipeHne U CKaTHE
6.6 Temmneparypa. CBsA3b TeMmmepaTypbl €O CKOPOCTBIO
TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprusi. Cioco0bl H3MEHEHHsI BHYTPEHHEH
SHEpIuu: Tersionepeada 1 copepiieHue padoThl
Bugsr Temonepenaun: TEIIONPOBOTHOCT, KOHBEKITHS,
6.8
U3ITy4YeHHE
KomnuectBo  Temmotel.  VYiaennHas — TEINIOEMKOCTH
6.9
BEIIIECTBA




TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpa3zoBanue w  KoHAeHcanws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPAaTypbl KUMEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  paboTel  TermmoBeix — aBuratenet  KIT/]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTeld U 3alliura
OKpYKaIOIIEH Cpeibl
3aK0oH COXpaHEHHUS U MPEBPAIIECHUS SHEPTHH B TEIJIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOMN
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX Tell.
Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MIMTPHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS

BO3J/IyXa OT ero 00bEéMa U HarpeBaHUs WU OXJIAXKICHHS.
IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPATYPBI.
HalGmronenve n3MeHeHnsl BHYTPEHHEH YHEPTUU Tela B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHII.
HUccnenosanue SIBJIEHUSI TerooOMeHa npu
CMEIIMBAHUH XOJIOJIHOW U rOpsYEN BOJIBI.

OHpCILCJ’ICHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJYYCHHOI'O




BOAOW TIpH TEIUIOOOMEHE C HarpeThiM MEeTaUNInYeCKUM
AJTAHIPOM.
Omnpenenenne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npoiecca uCapeHusl.
OnpeneneHre OTHOCUTEIILHOM BIXXHOCTH BO3yXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHS JIbJIA.

6.18

dusnueckue SBICHHS B HIPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHUE M KaMWULIPHBbIC SBJICHHS B MPHPOJIE,
KPUCTaJUIBI B TIpupoe, uainydenue CoiHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

Texnuyeckue ycTpoicTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUS KPHUCTALIOB, >KUJIKOCTHBIH TEPMOMETD,
JMATYMK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUT'ATCJIb BHYTPECHHET'O CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onextpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUYECKOTO

7.3 nons. [IpyHIMD Cyneprno3uiuu 3IEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsgoB. OJEMEHTApHBIN

7.4 anekTpudeckni 3apsana. Ctpoenue aroma. [IpoBogHukn n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUYECKOTO 3apsiaa

- ONEeKTpUYeCKUd  TOK.  YCJIOBHA  CYyIIECTBOBaHMS

' JNEKTPUYECKOr0 TOKA. FICTOYHMKN IOCTOSTHHOTO TOKA
24 HeicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,

XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VneabpHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MPOBOJTHUKOB

PaGora W MONIHOCTH JJICKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyia — Jlenna

3 DNEeKTPUYECKHE ILEeNH U TMOTPEOUTENN IICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MarduToB

MargutHoe mose. Mar"uTHoe Ioje 3eMIIH U €ro
7.15

3HAYEHNE U KU3HU Ha 3eMiie

6 OmnpIT Dpcrena. MarHuTHOE MMOJIE SIAEKTPUUECKOTO TOKA.

7.1

[IpuMeHeHue 27eKTPOMarHUTOB B TEXHUKE

JleficTBe MarHMUTHOrO TOJiE Ha MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

Onbertel @apanes.  SIBneHue  3IIEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DNeKTpOTeHEePaToP. Crioco0mr MOy YeHUS
7.19 BJIEKTPUYECKON SHEPIum. DIIEKTPOCTaHIIUH Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIUU TENl HHIYKIIUEH
7.20 Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue nACUCTBHSA SJIEKTPUYECKOrO OIS  Ha

IIPOBOAHHKHU U JUIJICKTPUKH.




COopka u mnpoBepka palbOTHI BJIEKTPUUYECKON Ilenu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJlupoBaHue CUIIbI TOKA.

N3mepenue u peryJnpoBaHue HAIIPSKCHUS.
HccnenoBanue 3aBUCUMOCTY CHJIBI TOKA, HIYILETO 4epes
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
JJIEKTPUYECKOTO COINPOTUBIIEHUS IIPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka 1mpaBwiia CJHOXKEHUS HANpsOKEHUH 1puU
IIOCJIEIOBATEIIbHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IIPU NApaLICIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIEro 4Yepe3 Pe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIICIIIEMON Ha pesucrtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO 4YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. Mccnenosanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
W3y4yeHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MpPU
ux o0beAMHEHUM U pasjeneHuu. McciemgoBanue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlIeHUs TOKa B Karymke. I3ydenue

JIENCTBUSL MarHMTHOIO IOJS Ha IMpOBOAHUK C TOKOM.

Konctpyuposanue u HU3y4YECHUE paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/J
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. ONEBITEI o

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWUU:
HUCCICIOBAaHUC W3MEHCHMI 3HAUCHUS U HaIlpaBJICHUA

WHIyKIIMOHHOTO TOKa




7.21

®usnueckue SBICHUS B MPUPOJE: DIIEKTPUUECKUE
SBIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE MoJje 3emiiu, JApeld MmoCcoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpOMCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETUUK DJIECKTPUYECKON DHEPIUU,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HArpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTrATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Kon snemenra [IpoBepsieMbie AIEMEHTHI COACPKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
a1 Mexannueckoe JBUKeHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O ABIKEHUS

8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKECHHE
HepaBHoMmepHOE MIPSAMOJIMHENHOE JIBUKEHUE.

8.4 Cpennsis W  MrHOBEHHas  CKOpPOCTh  Tela  Tpu

HEPABHOMEPHOM JIBHKCHHUH
8 8.5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHETHOE
' JIBUKCHHE

8.6 CBoOonnoe magenue. OneITel [anunes
PaBHOMepHOE nBMkEHHE MO OKpyx)HOCTH. [lepuon u

8.7 yactota oOpameHus. JIuHelWHas H yrioBas CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3axkon HeroToHa

8.10 Tpertwnii 3akon HeroToHa




8.11

IIpuHIUI Cynepno3uuu CUiI

8.12 Cuua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHHUS CKOJBXEHMs, CHIIa
' TPEHMSI II0KOS1, IPYTUE BUBI TPEHUS
8.1 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TSTOTCHHS.
' YckopeHnne cBOOOTHOTO MaICHUS
8.15 JBuxenne  mnaHer  Bokpyr  Connua.  IlepBas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U neperpysku
PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPAOE TEIIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummynbca. MiMmyibsce cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.9 PaGota cun TsDKeCTH, yHpyroct, TpeHus. CBs3b
' SHEpPruu U paboThI
8.23 [loreHunanbHast dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanbHas SHEPIUs CXKATON NPY>KUHBI
Kunernyeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTuyeckue paboOTHI:
OrnpesiesieHne CpeIHEH CKOPOCTU CKOIBKEHHS Opycka
WIM JIBUKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpeHUs Telna MpU PaBHOYCKOPEHHOM
8.97 JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BpPEMEHH IPH
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HaYaJlbHOW CKOPOCTH.
[TpoBepka rumnore3pl: €cid HpPHU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSTCS

KakKk psaa HEUYETHBIX YuCCil, TO COOTBCTCTBYIOIIHC




8.28

8.29

IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUSL CKOJIbKEHHS
OT CWUJbl HOpPMalpHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXHHbL. OnpenencHue padOThl CHIIBI
TPEHUsT TMpU PABHOMEPHOM JBWKEHUU Tela IO
TOPU30HTAILHONW ToBepXHOCTH. OrmpeneneHue padoTHI
CUJIbl  yOpYyrocTM  INpuU  HOoAbEME  Ipy3a C
UCIIOJIb30BAHUEM  HEIOJBMKHOTO U IMOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [TpeBpariieHre sHEPrUn Npu KojeOaTeTbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BwiHyXaeHHBIE KojeOaHusl.
' Pe3onanc
Mexannyeckue BojHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHEle M TONEpEUHbIE BOJIHBL. J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexaHU4eCKHUe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 WHudpa3Byk u yapTpa3ByK
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
MaTeMaTHUYeCKOTr0 MasiTHUKA.
9.7 OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHMi

IIPYKUHHOI'O MasiTHUKA
HccnenoBanue 3aBUCHMOCTH — IE€pHOAA  KoJeOaHM

MNOABCIICHHOI0O K HHTH TIpy3a OT OJIWHBI HHTH.




10

11

HccnenoBanue 3aBUCHMOCTH — TEpHOAA  KoJeOaHM
HPY>)KMHHOIO MasTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
®dusnueckue SBICHUS B MPHPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMHYECKUE BOJIHBI,
IyHaMH, 9XO0
99 TexHUUeCKne YCTPOHCTBA: 93XOJOT, HCIIOIb30BAaHHUE
' yJIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJeKTPOMarHuTHOE MoJje. DICKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ikana 3MeKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa cBera. CKOpocTh cCBeTa.
' BonHoBEIE cBOMCTBa cBETA
[TpakTrueckue paboThI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JefcTBHE BHJUMOTO, yIIbTPadroIeTOBOTO u
PEHTTC€HOBCKOTO M3ITyYeHHUN
106 Texuuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIydeBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonuHetHOE pacIpOCTpAHEHUE CBETA
113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaxKeHUst
. CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEeHUE CBETa
115 JInnza. Xop stydeit B iuH3e
116 OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONA H
' TEJIECKOIa




11.7

11.8

I'ma3 kak onrudeckas cucreMa. bnu3opykocTs U
JAJIBHO30PKOCTh

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CroxeHue ciekTpaibHbIX 1IBETOB. Jlucnepcus ceera

11.9

[TpakTuyeckue pabOTHI:

HccnenoBanre  3aBUCHMMOCTH — yIrila  OTPayKECHHUsI
CBETOBOTO JIy4a OT yIJjla MaJICHHS.

W3yyeHne XapakTepUCTUK U300pakeHUsI MpeaMera B
IUIOCKOM 3€pKalie.

HWccnenoBanre 3aBUCHMOCTH  yIjla  MPEIOMIICHHS
CBETOBOT'O Jiy4a OT yIJia MaJCHUS Ha TPAHHUIEC «BO3IYX —
CTEKJION.

[Tomrydenne n300pakeHHd ¢ TIOMOIIBIO COOMpPAOIIEH
JIMH3BI.

OmnpeneneHne POKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAOIIIEH JTHH3bI.

OMBITHI IO PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

OmnBITEI IO BOCTIPHUSATHIO LIBETa MPEIMETOB MPU HX

HaOJII0/IEHUU Yepe3 1IBETOBbIE QUIILTPHI

11.10

duznueckue sBJICHUs B mpupoze: 3atMeHus: CoyHIa 1
JlyHbl, 1[BE€TA TeN, ONTUYECKHE SBJICHHS B atMmocdepe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

Texunueckue yCTpOﬁCTBaI OYKH, TICPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI

KBAHTOBBGIE

ABJIEHUA

12.1

12.2

OmneiTel Pezepdopna u miiaHeTapHas MOJAENb aToOMa.
Mopneins aroma bopa

I/ICHYCI(aHI/Ie n IIOTJIOIMICHUE CBCTa aTOMOM. KBaHTBHI.

JInHeluaTeie CIIEKTPBI

12
12.3

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

12.4

CTpOCHI/Ie ATOMHOTO  AApa. HYKJ'IOHHa}I MOACIb

aToMHOro siapa. M30Tomnsl

12.5

PannoaktuBHbie npeBpamieHus. llepuon mnomypacnana

ATOMHBIX AICP




SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOIO U

12.6
MacCOBOT'O YHCET
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. Vcrounuku sHepruu
' ConHua u 3B€31
12.9 SnepHas osHepreruka. JlelicTBHE  paIMOAKTUBHBIX
' U3ITy4YeHUN Ha KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGmoieHne CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB
U3ITyYeHUSI.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTHHM YACTHIIBI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
H3mepenue paarnoakTUBHOTO (OHA
duzuyeckne SBICHHS B MPUPOIE: ECTECTBEHHBII
paJIMOaKTUBHBII ¢ox, KOCMUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyYeHHE MPHUPOJHBIX MUHEPAJIOB,
JICCTBUE PANMOAKTUBHBIX M3JIYYEHHU Ha OpraHu3M
YelnoBeKa
191 TexHuueckue yCTpOiiCcTBa: CHEKTPOCKOTI,

WHJVBHTyaJIbHBIA TO3UMETD, Kamepa Bunbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABaEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUU
(¢u3NYeCKUX 3HAHUN U MX POJIU B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHuS O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CcyIecTBOBaHUsl MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH NPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3inyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIMINX JaHHOE (pU3HUecKoe SBJICHNUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUI
B OKpYXalolleM MHUpe, BBIICHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHSATHHHOTO ammapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME UX ISl PElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKHE SBICHHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIUCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

UCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenne ocHOBaMHM METOZOB HAay4YHOTO TIIO3HAHUS C Y4YETOM
coOuo/IeHHs MpaBUil O€30MMacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLMUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (HOPMYIUPOBATH BBIBObI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUHN (PM3NUECKUX BEITUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOMU MTOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEACTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTHU (U3UYECKUX BEIMYMH B BUJIE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO Pe3yibTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJl, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJieJlb aTOMHOIO siipa) U yMEHUE NPHUMEHATh UX I

00BbSICHEHUS (PU3UUECKUX TTPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
4Yuclie U B KOHTEKCTE CHUTYallU MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUEHHBIE CBOMCTBA (PU3UUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysSd 3aKOHbl U (OpPMYJIbI, CBSI3bIBAaIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUCHIBaThb KpaTKOE YCIIOBUE 3a/ayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nyecKoil BETNYNHBI, OTYYECHHON IPU PEILICHUH 3a7aun

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCIJIE OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB M0 MX ONMHMCAHUIO, UCIIOJb3YS 3HAHUA O

CBOWCTBaX (U3MUECKUX SBJICHUH M HeoOXonumble (usnueckue




3aKOHOMEPHOCTH

10

YMeHue UCHojib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYJXKalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moucKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMAlMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
HNOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBINOJIHEHUH YYEOHBIX 3a/aHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOr0 COJEpKaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
nH(pOpMallMi U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 MEXAHWYECKMUME ABJIEHUSA
11 Mexannueckoe JBumxkeHue. MarepuanbHas Touka. Cucrema OTCuéTta.
' OTHOCHUTENBLHOCTD ABHKCHHUS
PaBHoMepHOe M HepaBHOMepHOe ABMkeHHE. Cpeansia ckopocts. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMEpHOE TIpSMONIMHEHOE NBH)KEHHE. 3aBUCHUMOCTh KOOPJWHATHI TeJia
OT BPEMEHH B Clly4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KECHHUS:
13 xX(r)=x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH ISl MPOCKIUHU CKOPOCTH, IMPOCKIUU
MepeMenieHus, IMyTH, KOOPAMHATHl MPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBIKCHUHN
3aBUCHMOCTh KOOpPAMHATHI TeJla OT BPEMEHHM B CIydyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBHKCHHUSI:
-
Self) =vg, =i+ = ;
2
dopMyIbl TSI MPOEKIIMH TEPEMEIIEHUS], TIPOSKIIMH CKOPOCTH U TPOCKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKEHUU:
2
14 s.(D=y,, -t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'pacdviky 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIMU YCKOPEHUs, MPOCKIIUU
CKOPOCTH, TPOEKIMH TEepPEeMENICHHs, KOOPJAUHATHI MPU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KCHUH
CBobognoe manenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJieHUE Tela
15 10 BepTUKAIH (IBM)KCHHUE Tela BHU3 WM BBEPX OTHOCHUTEIHHO TTOBEPXHOCTH

3emin). I'padmku 3aBUCUMOCTH OT BpPEMEHM MAJIsi NMPOEKLUUU YCKOPEHHS,




MPOEKIIUH CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHHM Teja IO

BEPTHUKAIH
CkopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpYKHOCTH. HampaBnenue
CKOpPOCTH.

dopmyna Ui BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH U MEPUOJ

oOpareHus:
2R
L=
T

IentpocTpeMutenpbHoe yckopenue. HarpapiieHue LEHTPOCTPEMUTEIBLHOIO

1.6 yckopenus. opmyrna Uit BBIYMCIEHUS YCKOPEHUS:
2
a. — L
R
®opmyiia, cBsI3bIBaIOLIAst IEPUOA U YaCTOTY OOpalCHHUS:
v = !
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cuil
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIBI,
JIEWCTBYIOIIEH HA TEJIO
B3anmopeiicteue ten. Tperuit 3akon Herorona:
1.11 F. p I _P-l—rz
1.12 Tpenne Mokost U TpeHUe CKOJIbKeHHs. Dopmysia i BBIYUCIEHUS MOJIYJIS



1.13

1.14

CHJIbI TPCHUSA CKOJIbXKCHUA:

szp-;"-f

Hedbopmanus Tena. Ynpyrue w Heynpyrue nedopmanuu. 3aKOH YNpyrou

nedpopmanuu (3axoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TATOTCHUA:

my -1,
F=G.—L1_2
R
Cuna TsoKecTH. Y CKOpeHHre CBOOOIHOIO MaIeHHMs.
®dopmyiia IS BHIYMCIIEHHS CHIIBI TSDKECTH BOJIM3U MOBEPXHOCTH 3emun: F =
mg.
JIBmkenne mianet Bokpyr Counnna. I[lepBas kocMuYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
p=mi

Nmnynse cucremsl Ten. M3Menenne umiyinbca. MMiynbse cusbl

1.16

1.17

1.18

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyUy +n, Ly =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. (DOPMYJ'Ia JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexannuyeckast MOIITHOCTD:

nv=24
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHU S

KUHETUYECKON YHEPTUU:



}JEJE
By

Teopema o kuHeTuyeckoi sneprun. opmysia aJisi BEIYUCICHUS

HOTGHHH&HBHOﬁ OHCPIUU TCJid, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;+E p
1.19 o
3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opMmyia s 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KkU. KITJI mpocThIx MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHure TBEPAOTO TENa.
®opMyna 1151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMocepHOe TaBleHUE.
IM'uapocTaTdeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
p=pgh+p_,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
193 3akoH Apxumena. @opMmyna sl ONPEACICHHUS BBITAIKUBAIOIIECH CHUIIBL,

JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:



1.24

F A T pgv
yCHOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3HyXOHHaBaHI/Ie

MexaHndeckue KojaeOaHus. AMHJ'H/ITy,I[a, nepuoa M 4YacTtoTa KOJIeOaHUH.

®opmyiia, CBA3BIBAIOLIAS YACTOTY M IEPUOJL KOJIECOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U INpYyKUHHBIA MasTHUKH. lIpeBpaineHue sHepruu Ipu

KoJie0aTeIbHOM JBHXCHHUHU
3aTyxa}01uHe KoJIeOaHHSL. BBIHYDK,HCHHBIG konebanus. Pe3onanc

MexaHU4eCKHEe BOJIHEI. HpOI[OJII)HI)Ie " IMONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOI>'I BOJIHBI Ha I'PaHHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mepenue cpenHell MIOTHOCTH BELIECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTU
MPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHUS, CUIIBI
yIPYTOCTH; CpeAHEN CKOPOCTH ABMKEHHs OpyCKa MO0 HaKJIOHHOW MJIOCKOCTH;
YCKOpeHUs1 OpycKa MpH ABUKEHUU MO HAKJIOHHOW ITUIOCKOCTH; YacTOTHI U
nepuosia KojebaHUl MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl W Iepuoja
KojeOanuii MPY’>KUHHOI'0O MadTHHWKA, MOMCHTA CHIJIbBI, HeﬁCTBYIOHICFO Ha
pblyar; paboThl CHJIBI YHOPYTOCTH TMpH HOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TNpPU TMOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOrpyKEHHOM
4acTU Tejla U OT IJIOTHOCTH >KHMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH
CHUJIBI OT MACChbl TE€ja;, CHUJIbI TPCHUSA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JaBIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HUKAIOIIEH B
MPYXXUHE, OT CTENeHH AeQopMaliu MPY>KUHBI, yCKOpeHus: Opycka OT yria
HaKJIOHA HampaBiSAOLIeH; mepuoda (4acToThl) KojeOaHHM HHUTSHOTO
MasATHHUKa OT JJIMHBI HUTHU, IIEpHOOA KoJieOauuit MPY>XUHHOI'O MasgTHHUKaA OT
Maccel Ipy3a M JKECTKOCTH NPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH

nmepuosa KoneOaHW HUTSHOTO MasTHUKAa OT Macchl Tpysa. [IpoBepka



YCJIOBUS PAaBHOBCCHUA pblvara

Dusuueckue s61eHUL 8 npupO()e: NpuUMEPbl ABHXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTsAMHU B JKMBOHI W HEXKUBOH mnpupoae, ,I[eﬁCTBHe CWJIbl TPCHUA B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIHMBBI, IBUXCHHUC ILIAHCT ConHeuHoi

1.30 CHUCTEMBbI, PEAaKTUBHOE JBWI)KEHHUE J>KUBBIX OPraHU3MOB, pbhIUYard B TeJe
YelloBeKa, BIUSHUE aTMOC(HEPHOro JIaBJICHHS Ha )KHUBOW OpraHU3M, TIaBaHHE
pbIO, BOCHpPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: COUAOMETP, TaTYUKH MOJOKEHHUS, PACCTOSHHS H
YCKOpPEHUsS, TUHAMOMETp, IOAIIUITHAKHA, PAKEThl, PbIYar, IMOJBIKHBIA H

131 HEMOJIBWKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY,

' COOOIIAIOIITUECS COCY/IBI, YCTPOKWCTBO BOJOIPOBO/IA, THAPABIHUECKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, 3XOJOT,
MCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIO)KEHHUSI MOJICKYJSIPHO-KUHETHUECKONH TEOPHUH CTPOCHUS

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

25 JlBmkeHne dactul] BemecTBa. CBS3b CKOPOCTH JBHKCHHS YaCTHI[ C

' TeMreparypoil. bpoyHoBckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KaWUISIPHBIE SBICHUS

2.4 TemmoBoe pacmmpeHne U c)XaTue

2.5 TerioBoe paBHOBECHE

26 BryTtpennsst sHeprusi. Pabota u Teruionepenada Kak CrocoObl M3MEHCHHUS

' BHYTpPEHHEH YHEPrUH

2.7 Bune! Temonepenayn: TeMI0ONPOBOIHOCTD, KOHBEKIINS, U3TYyUCHHE
HarpeBanne wu oxnaxaenwe Ten. KonaumdecTBO TEIUIOTHL Y eibHas
TEMI0EMKOCTb:

2.8

O=cml(t,~t)
3aK0H COXpaHCHHS SHEPTUU B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO
29 OaaHca:

O +0,+..=0



2.10

Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTPEHHEH SHEPrUU B MPOIIECCE
hcnapeHuss W KoHJeHcauuu. KuneHwe KHUAKOCTH. VYJAenbHas TeIUIoTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTs BO3ayXa

2.12

2.13

[InaBnenue u Kpucraumsauusd. l3MeHeHHME BHYTPEHHEH DSHEpPruM IIpU

IUIABJICHUU U KpUCTaJIJIM3alluu. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

BHYTpeHHHH OHCPIrusa CropaHnusa TOILIMBA. ViaenpHas TeEIIoTa Cr OpaHHuA

torutuBa: ( = Q/m

2.14

[Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15

Ipaxmuueckue pabomul

W3mepenne  ynenpbHOW — TEINIOEMKOCTM  METAUIMYECKOIO0  LMJIMHIPA;
KOJMYECTBA TEIUIOTHI, IOJyYEHHOTrO BOJOM KOMHAaTHOM TeMIepaTyphl
(GUKCUpOBaHHON Macchl, B KOTOpPYIO OIyIIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HarpeThiM IWJINHIPOM, MOCIE OIMYCKAaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTypbl; OTHOCUTENBHON BIa)KHOCTH BO3/1yXa;
YAENbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TeMIepaTypbl BOJbI MPU PA3JIMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA MpHU

CMEUIMBAaHNUH XOJIOAHOW U ropsuel BOABI; IpOIecca NCTIapEHUS

2.16

2.17

3.1

Qusuyeckue AeneHus 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
KallWJUSIPHBIE SIBJIEHUS B IPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3IyUCHHE
ConHua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; oOpa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmea:  KaNWUIAPbl, TNPHUMEPHl  HCIOJIb30BAHMS
KpUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, JaT4UK TEMIIEpaTypsl, TEPMOC,
CHUCTEMa OTOIIEHHUSI JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBas TypOHUHa,

JIBUTaTEJIb BHYTPEHHETO CTOPAHMS
OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUUYCCKUX 3apsA 0B




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
34 Onektpuueckoe moje. Hampsk€HHOCTh anekTpuueckoro mousid. [Ipunimn
CYINEPIO3ULIMH IEKTPUUECKUX 10JIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JlelicTBHE 3JIEKTPUYECKOro MOJS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTtossHHBIN 35eKTpUYecKUil TOK. JlelcTBUS 3nekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I =qg/t,U=Alq
DNEKTPUUECKOE COIPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
38 3akon Oma ayis yyactka snekrpuueckon enu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeIMHEHNE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
Pa6ota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHoe Mojie NpsIMOTO MPOBOJAHHMKA C TOKOM. JIluHuum
MarHUTHON WHTyKITUU
313 MarHuTHOe 10J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JleficTBrEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM



3.15

OnsiTel @apanes. SBneHue 3nekTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenua

IIpaxmuueckue pabomul

W3mepenue SIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucropbl, JaMIodka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCHMOCTH COIIPOTHUBJIEHUS OT JUIMHBI TIPOBOJHHKA, IUIOMIAAN €ro
MOTIEPEYHOT0 CEUYSHHS U YJCIIHOTO COTPOTUBIICHUSI.
[lpoBepka  mpaBmiaa Ui OJEKTPUYECKOTO  HANPSDKEHUS  TIPH
MOCTICIOBATEIbHOM ~ COSIMHEHHH IPOBOJHUKOB;, TMpaBWJa IS  CHIIBI
ANIEKTPUYECKOTO TOKAa TMPH MApaJUIeIbHOM COEAWHEHUH TPOBOJHHUKOB
(pe3ucCTOpHI U JIAaMITIOYKA)
Dusuueckue s6IeHUs 6 npupoode: IIEKTPUYECKHE SBICHUS B armocdepe,

3.17 ANEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE Ioje 3emiid, Jpeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS JUIs )KU3HH Ha 3emMiie, MOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEOCTar,
CU€TUMK DJIEKTPUUECKOW OSHEPTHH, DIIEKTPOOCBETHTEIbHBIE TMPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPHOOPHI (mpuMepsI), AJICKTPUUYCCKUE
MPEJOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOJBUTATENh TOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DnekTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mojens cBerta. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

394 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOsHUE JIMH3BL. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

IIpakmuyeckue pabomul
N3mepenne onThueckod Cuiabl  coOuparomeid  JUH3B;,  (OKYCHOTO
326 paccTosiHUs coOuparoliel JTUH3BI (TI0 CBOWCTBY paBeHCTBA Pa3MEPOB MpeIMETa U

n300pakeHus], KOrja IpeAMET paclolokeH B JBOMHOM (hoKyce), moKa3ares
IIPEIOMIIEHUS CTEKIIA.

UccnenoBanue cBoiicTBa M300pa)keHMsI, IOJIYYEHHOIO C TOMOIIBIO



coOuparomiel JUH3bI, W3MEHEHHS (OKYCHOTO pACCTOSIHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa INPEJIOMIICHHUS CBETOBOTO Jiyya OT yrja HaJeHUs Ha

TPAaHMIIE «BO3IYX — CTEKIIO»

Qusuueckue asnenus 6 npupooe: 3arMmenust Comnua u JlyHbl, 1[BeTa Ted,

327 ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBUBGIE SABJIEHUA
41 PagnoaktuBHOCT. Aub(a-, Oera-, ramma-usnydeHus. Peakmuu anbda-u
' Oera-pacmaga
42 OmnwiTel Pesepdopna mo paccesHuro anbda-dacturl. [lmaHerapHas mojenb
' aroma
4.3 CocraB aToMHOTO0 siipa. M30TombI
4.4 [epuon nosypacmaaa aTOMHBIX SIEP
4.5 SnepHble peakyy. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
DQusuueckue sA6IeHUs 8 Npupooe: €CTECTBEHHBIH pPaIMOaKTHUBHBIN (OH,
4.6 KOCMHYECKUE Jy4YH, PaTUOAKTUBHOE H3JIYYCHHUE TNPUPOJIHBIX MUHEPAJIOB,
JEHCTBHE PaJIMOAKTUBHBIX U3ITyUYeHUH HA OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYaJIbHBIH JTO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa
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