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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHS
¢u3MKN Ha NEATeTbHOCTHON OcHOBe. B mporpamme mo (u3mnke yduTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlPEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOoro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOTUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHus COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJIb30BaThb  HAy4yHbIE
JI0Ka3aTeNIbCTBA JUIsl TOTY4eHHS BHIBOJIOB.

[lenrn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrOIIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHON pELICHUEM



Komnernn MunucrepcrBa npocsemienus: Poccuiickoit @eaepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHON ASATSILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hejnento), B 9 kinacce — 102 yaca (3 yaca B HeJeliO).

[Ipensiaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHBIX PabOT U OMBITOB C Y4YETOM HHIUBUAYAJIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4alOT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usunyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypbl NpU MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenne yactul BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3aumonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnsie padomul u onsimel.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTy. Cuila TsKecTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHHUS Tela.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOntonenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa II0
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIIEHUS U YBETUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniiecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUJIaBaHUS TeJ: IJABaHUE WJIM MOTPYKEHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TeNa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIECH CHUJIbI, JCHCTBYIOIIEHM Ha  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOM B
KUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH >KUJAKOCTH.

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

A A o

N

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKECHUUW MOJIEKYJSIPHO-KUHETUUECKOW TEOPHUHU.
CMmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKCHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIABJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpunmuner pabotel TermmoBbeix apurareneir KIIJ[ TermioBoro asurarens.
TeroBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnronenue siBeHU CMauMBaHUS U KaMWIISIPHBIX SIBIICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBeplieHHH padOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WA OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAUTMYECKUM LIHJIMHIAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBHOMN BIAXXHOCTH BO3AyXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsiaoB. Bs3aummopeinctehe
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsII0B U PACCTOSHHS MEX]Y TEJIaMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEN (HAa KAUECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckad nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1OJe  BJIEKTPUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHuTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHHE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue 3IeKTpoMaranuTHON MHAyKMU. [IpaBuno Jlenna.
DJIEKTPOTreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE DIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOrO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Yepe3 pPe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUST HAa PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

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

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

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J{Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

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

Mexanudeckass pabora W MOITHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SHEPTUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanre Npru3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOmnronenne MexaHWn4eCKuX sIBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3KKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOmnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKOM IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MIPU ABUKEHUU Teja MO/ IeCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPECHHOM JIBMKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuIeHTa TPEHUS CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAaHEHHS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

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

3aryxaomue — koieOaHus.  BbpHyXzaeHHble — KkojeOaHus.  Pe3oHaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(dpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHWil Ted MO NEWCTBHEM CHIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUM NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJia KOJIeOaHWM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pacnpoctpanenue cBeta. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpeta. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonMHEWHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JINH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeiictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK N300PAKECHUS MPEAMETA B TIIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsOBOIO U MacCOBOT'O YHCEN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHHWS  TPEIMETHOTO  COACpKaHWS M OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHWE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJICHUE YMEHUSMU OOBACHATH (U3MUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIBTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HAaHHWE IIEHHOCTH O€30MacHOro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- cpOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO )K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUIEHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha NPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHUAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
IPOEKTOB (DM3MYECKON HANPAaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
APYTHUX,;

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

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

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHMN M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

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

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

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

METANPEAMETHBIE PE3YJIbTATHI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUN);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CMOCOO pelieHus y4deOHOM (u3uYecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABICEHHOMY ILJIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBIICHUS;

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

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO Pe3yJibTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY MpEACTABICHUS
uHpOpMalUM W WJUIIOCTPUPOBATH pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XO€ OOCYXJeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (HU3UUECKOM
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO Pe3ysbTaTa Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUM
rpyIIon);

CaMOCTOATENbHO COCTABIAThH aJTOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHKEHHsS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUecCKOro HMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBILIMXCS CUTYallul, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb Ce0s HA MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIOKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBjaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JBUXKEHUE, HWHEPLUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUUYECKON SHEpPruu) Mo ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA T€JT U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢buznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpEeHus, AaBliecHHWe (TBEPAOrO Teia, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKass paboTa, MOIUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKash M IMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJIHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBIECHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

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

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(bU3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3inuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUMA
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIUYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAS CWIA, JEHCTBYIOIIas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEII0KEHHONW WHCTPYKIIMH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKK OE30TAaCHOCTH TpU paboTe C 1abopaTOPHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh MPHUHIMIBI  JICHCTBUS H3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHUCIE:
MOAIIMITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOM HACOC, ApEOMETP), UCTIOJIb3Ys 3HAHUS
O CBOMCTBaX (PpM3MUYECKHUX SBJICHUM M HEOOXOJIUMBbIC (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUsS 370POBbS M COOIIOICHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(OpMAIUIO, KOTOpas SBJSETCS MPOTHBOPEUYMBONW WIIM MOXKET OBITh
HEI0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJIHCHUH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM y4eOHBIX MCCIENOBAaHWM, TPHU ITOM TPAMOTHO MCIOJB30BaTh



U3YYEHHBbI TOHATUWHBIN amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIONTUXCSl YMEHUI:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPCHHSSI DSHEPTUs, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3inuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KAWUISIPHBIC SIBJICHUS, WUCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHUS, H3JIy4YCHHUE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAs WHIYKITUS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMNX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM 4Hcie (U3NUYECKUE SIBJICHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B aTMocdepe, dJIESKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MoJrOCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (U3UYECKUE SIBJIICHUS, UCIIONIB3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIOTa
TUIaBJICHUS, yJeldbHAs TeIUIoTa NapooOpa3oBaHMs, yJeiabHAs TEIJIoTa
CropaHusi TOIUIMBA, KOADQPHUIMEHT TOJEe3HOTO JEWUCTBUS TEIUIOBOU



MalluHbI, OTHOCUTENbHAs BJIAXHOCTh BO3AYyXa, 3JIEKTPUUYECKHI 3apsj,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYHH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBJICHUS M IPOILECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JJ1sl yJacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUs DSHEpPruM, IIpU 3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHME, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEeoOXoauMble JUisl €€ pelieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PpEIIUTh MpU MOMOUIH
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

INPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
buznyecKux CBOWCTB TN (KanWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TmorjoIiaromei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IIOWAAM €€ TOBEPXHOCTH, OJJIEKTpPU3alus TeJl W B3aUMOJCHCTBUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMyIUpOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOrOo
CEUEHHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIENOBAHNE TOCIEAOBATENBHOIO M IAPAJUIEIBHOTO  COCAMHEHUUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI O PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATHh 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOUHA, amMIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUNW U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI 3JIEKTPUUYECKUX
Lemnen ¢ nocaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTH  NpUMEphl  (HAXomuTh WHOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHWUW B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE WMCIONIMXCS 3HAHUH © MYyTEM CpPaBHCHHS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3HUECKOTO CONIEpKaHHs, CIPAaBOYHBIE MaTepUaIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJTHEHUH YYEeOHBIX TMPOCKTOB W HCCIEAOBAaHUN (DU3UICCKUX
MPOIECCOB pacTlpeAeisaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeTLHOCTH TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aMOJIEHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JIBMXKCHUS, aedopmalius
(ympyrasi, mjgacThueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, 3JICKTPOMATHUTHBHIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE BIKEHHE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacCIpOoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITHITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKeHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO M PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

ONHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HUCIIOIB3YS
dbu3nUeckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tela MpuU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKash JSHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HauEHUs W €IUHUIIBI (PU3MYECKHX BEJIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN CYMEPIIO3UIIMKA CHJI, TPUHIMI OTHOCHTEIBbHOCTH [ amues,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YUCEN



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHH,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIMINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKUX METOMOB, HCIONB3ys OMHCAHWE HWCCIIEIOBAHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
bu3nuecKkux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (HU3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0O€3 HadalbHOM CKOPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpPak€HUsl CBETa OT yrja MaJeHus W yIya MPeNoMJIEHUs OT yIia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEUICHUH Y4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM 3IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (pU3MYECKOro coAepXkaHMs, CIPaBOYHBIE MaTEpUAbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
UHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COJAEp KaHUs,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ’ | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHn4ecKoe ABUKEHHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. MexaHu4yecKkue siBJeHHS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O pUpoE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenune
TeMIIepaTypbl IPU MOMOIIN
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
Temrneparypsl"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3Yy4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOECHUE bubmmnorexa [IOK
A He meKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EAMHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubnmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK IpHUYHHA bubmmorera [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpezneneHue




IIJIOTHOCTHU TBépI[Ol"O TCIIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18 BenecTBa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta”
3 Cuia TshDKeCTH Ha APYTHX IJIaHeTax. bubnunoreka [JOK
Pu3nYeCcKUe XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ffO0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxxeHne OByX CUJI, HalpaBJICHHEBIX
26 10 OJTHOM H];ﬂ?\,i)ﬁ. ’ bubmmorexa LHOK
. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTByrOMmIas cuin”
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAIOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunb»

13 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHU Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TenlleI/I, JKUAKOCTSIMU U f")aSaMI/I. 3akoH bubmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JEWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

17 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaims» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyapl bubnmnoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bu6mmoreka [IOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOoCc(epHOTro JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHuUs. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTB(II)HF:I OBHEM bubnmorexa LIOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATMmocdepHoe naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJI0 bubmmoreia LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIIEH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH_ICI\/'I Ha TEJIO, IOTPYKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTh YacTH TEJIa)»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKHU H
onpeereHue e€ rpy30mno bLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEH
U ra3oB»

Mexanuyeckas pabora

MomntHocts. EquHUIEI MONITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «J/laBienue TBEPbIX T,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

60

KUIKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue yclioBHii paBHOBECHSI
pbIryaray

Pemmenue 3a1a4 o temMe «Y CI0BUSA
paBHOBECHsI pblYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumnmenT mone3noro neicTBus
MexanusMma. JlabopaTopnas pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
motrHocTh, KIT/1"

MexaHuueckast PHEpIHsl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHIINAIbHON SHEPTHH NPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHON
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




no TeMe "MexaHnueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabdorta. MOIIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 63 12

[NPOT'PAMME




8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
. bubnmoreka [JOK
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 XKHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannunueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TernmoBoe pacuIMpeHre U CKaTHe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO /111 HarpeBaHUs Tea
Y BBIJICJISIEMOTO UM TPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2en VnenbHas bubmmorexa [TOK

P ghde https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas temiora bu6mmorexa [IOK




22

23

napoo0Opa3oBaHUs U KOHJICHCAINH.
3aBHUCHUMOCTb TEMIIEPATypPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHErO CTOPAaHUs

KIIJI TenmoBoro aBurares.
TerroBeIe ABUTATEIN U 3aIIUTA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TemnoBele aBieHud. Msmenenne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ]1 UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

1 HanpsiskeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snekrpuyueckux 3apsjios.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHnkmn bubmmorera [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUI TOK B METaJlIax, bubmuorexa [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘leI/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopras pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaieIbHOE
COEIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a601}“)1,1 u II\)/[OI_I_I}II)OCTI/I :—)JIeKTqueCKOFO Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKre e 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenune bubnnorexa [HOK
MOJ€H MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmaorexa IJOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . o https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKre 3apsiibl.
P P bubnmoreka [JOK
58 3apsKEHHbIE TeJla U UX

B3auMoaercTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHEIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKka MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI aeKkTpoaBurarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKON SHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIeKTpUIecKe U




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUECKHE U MAarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
1o TeMme "MarHuTHbIC sIBJICHHS"
OBILIEE KOJIMYECTBO YACOB I10 68 1455

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| MexaHnndeckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JBHXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKpykHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeitHas u yrioBast

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsof)_.lru/faneca2
16 Pewenue 3amau no reme «Cuia
YIOPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tperis https://m.edsogru/fanf738
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(pdurmenTa TpeHUs CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnrorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [TepBast kocMuyeckasi CKOPOCTb. bu6nmorexa LIOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHe MaTepuabHOM TOUKHU.
AOGCOIIFOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA €
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKECTH
PaBHOBecue mMaTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LenTp TspKecTn
73 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHndecKkoe IBMKEHUE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaunmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckasi paboTa U MOIITHOCTh https://m.edsocL).Iru/ffObOa84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 9HEprUU U pabOTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubnunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil ¥ NPy KUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmi
PY>KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MOTEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHEeHMs. MexaHu4ecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitnoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO hitps://m.cdsoo.rw/fi0b3cse
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanne
66 3aBUCUMOCTH yIJIa MPEJIOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHUus Ha
rpanuiie "Bo3nyx-cTekno""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHuit B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmorexa HOK
A — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "JleexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxeHue 6enoro ceera B CIEKTp.
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffO0cOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTp U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [JOK
P H pelt P https://m.edsoo.ru/ffO0cOe2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTephepeHys u audpaxus"
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue 1 MOTJoneHNe cBeTa
79 atomoM. KBanTel. JInneiuateie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CICKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ffOc1b4da
85 [Tepuon monypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P p https://m.edsoo.ru/ffOc1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MAaccChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemrenue 3ampau no reme "SnepHeie
peakuuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounnku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenuus "Anepunas

01 sHepreTHka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubmmnoreka HOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbI€ siBeHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpEeHue, 060061IEHNE.

94 JlaGoparopHble pabOTHI IO KypC brbmorexa [OK
" patop . P " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o6o0menue. Pemenue

95 ACYETHBIX M KaU€CTBEHHBIX 3a/1a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecchl

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX U Ka4E€CTBEHHBIX 3aa4 110 hitps-//m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubnmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pasiindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH
CylIeCTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUN

1.4

ONUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3Ysl (U3MYECKHE BEIWYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaueHHSI ¥ €AUHUIBI (PU3MUYECKUX BEIMYWH, HAXOIUTH (HOPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH
(bU3NYeCKUX BETUYUH

1.5

1.6

1.7

XapaKTepu30BaTh CBOICTBA Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, P 3TOM [aBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallMd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MJIH
3aKOHOMEPHOCTHU

pemark pacuéTHble 3a7aul B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBS3bIBAIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJadyd 3alMChIBaTh KPATKOE YCIOBHUE, IMOJACTaBIATh
busnueckre BENUYUHBI B POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOAUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OIICHUBAThH
PEATUCTUYHOCTH MOJTYYCHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOXHO PEIIUTh TpPU MOMOIIU
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS BBIICTATH
mpoBepsieMoe  MPEANoNOXKeHHe  (TUMoTe3y),  paziuyarb |
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yJabTaT, HaXOAUTb OIIUOKU B
XO0JI€ OTBITA, JENIATh BHIBOJIBI 110 €r0 PE3yJbTaTam

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUN WU
(GU3MYECKUX  CBOWCTB  Tel:  (OPMYIHpOBaTH  IPOBEpSEMbIC




1.10

1.11

1.12

NOPEANoN0oXKEeHUs,, CcoOupaTh  yCTAHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJHATE IMPAMBIC H3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBaTh NOKAa3aHUsA MPUOOPOB C YUYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBl OT JAPYrod C MHCIONb30BAHUEM IIPSIMBIX HW3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUSA, COOMPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIIEAYs NPEUI0KEHHOMY IUIaHY,
(UKCUpOBaTh PE3yabTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI U TpaMKOB, I€JIaTh BbIBObI
10 pe3yJbTaTaM UCCIIEA0BaHUS

MIPOBOANTHh KOCBEHHBIC H3MEpPEHUsS (PH3UYECCKUX BEIWYHH, CICTYS
MPEJIOKEHHOW MHCTPYKIIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpPaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HCKOMOU
BEJIMYMHBI

1.13

1.14

coOmofaTh NpaBWila TEXHUKH Oe3omacHocTH Tmpu pabore ¢
71a00paTOPHBIM 000PYI0BaHHEM

yKa3plBaTh NPUHIUMBI JEHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIBI JEUCTBUS H3YYECHHBIX
OpuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3Yysl 3HAaHUA O CBOHCTBaxX (DU3MYECKUX  SIBICHUA U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOANUTH TNpHUMEpHl (HAXOAMTh HMH(OpPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHUuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHUSI 3/I0pPOBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOTMYECKOI 0 MOBEICHNUS B OKpYXKarollel cpeie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUU H HYTéM CpaBHCHHUA PA3JIUYHBIX HCTOYHHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa sABJIACTCA HpOTHBOpe‘{HBOﬁ N
MOXET OBITh HCHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3a1aHui
HAyYHOTIONYJISIPHYIO ~ JIUTEpaTypy  (QU3WYECKOrOo  COAEpIKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMAaLHK
U3 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauK (U3NIECKOrO
CoJIep’KaHus, B TOM YHCIE MyOJUYHO JieNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEJIOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM IOHATUHHBIN ammapar Kypca
(U3MKH, COMPOBOXK/IAThH BHICTYIUICHUE ITPE3CHTAIIUEH

1.19

IPY BBIOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEAOBAHHUN pacHpeaesaTh
00513aHHOCTH B IpYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3a/la4aMH,
CICIWUTHh 3a BBIIIOJIHCHUEM IUIAHA JIEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JEATEIIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBHIBASI MHEHHE




OKPYKAIOIIUX

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh IIOHATHA

1.2

1.3

1.4

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

ONKCHIBATh H3YYCHHBIC CBOHCTBA TeN MW (DHU3UYCCKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICI  HCIOJB3yeMBIX  BEJIIMYUH,
0003HauCHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAKOIINE JaHHYI (U3WYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMH, CTPOUTh  TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHAa H  3allHMChIBAaTh €ro MaTEeMaTU4YeCcKoe
BBIPAKEHHE

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA
(bu3NUYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3alauu B 2 — 3 JNEHCTBHUSI, UCIOIb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4¥ 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX IS pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€éThl M CPAaBHUBATH
MOJIyYeHHOE 3HAaueHWEe (PU3UYECKOW BEIMYMHBI C HM3BECTHBIMU
JaHHBIMHAU

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUECKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA
IIPOBEICHUS UCCIIEIOBAHMS, 1€J1aTh BEIBObI

1.9

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUMA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC
MPENNONIOKEeHNsI, CcOoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHusl, ONUCHIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYMH, CPABHUBATH PE3yJIbTATHI




M3MEPEHHH ¢ YI€TOM 3aJaHHON a0COIFOTHOM IMOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UUYECKOU
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAHUEM IMIPSMBIX H3MEpPEHUIL:
IUTAHUPOBATh HCCIIEJOBAaHHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaOIUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBCHHBIE  HM3MEPEeHHsS]  (U3NYCCKUX  BEIWYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMJIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHHE
BEJIMYMHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe30macHocTH Impu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh TPHHLIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISITh CXEMbI
ANEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIONBb30BaHUs (PU3NYECKUX 3HAHUHN B MTOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh TOUCK MHGOPMAINHN (PU3UUECKOTO CONECPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUKW U NYTEM CpPaBHEHUS
JIOTIOJIHUTENFHBIX HUCTOYHUKOB BBIJCIATh WHGOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBIMOJHEHUM YUYEOHBIX 3aJaHMA  HaAy4HO-
MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer; BuageTh INpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi WHGOPMAIIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHS,
0000mas WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
COJICP)KAaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABIATh PE3yIbTaThI
MPOEKTHON WM HCCIENOBATeNbCKON JIEATENHHOCTH, MPH OTOM
rPaMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM IOHATUWHBIN ammapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAIIUEH

1.20

MIPHU BBIMIOJHEHUN YY€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOIIECCOB PACIPEACNIATh O0S3aHHOCTH B TPYIMIE B COOTBETCTBUU C
IMOCTAaBJICHHBIMU  3aJadyaMH, CJIEIUTh 3a BBINOJHEHUEM IIaHa
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ, B JCATCILHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHUMO/JICHCTBHE, TIPOSIBIISIS TOTOBHOCTD
paspeniatb KOHQJIUKTHI




9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (pU3NYecKue sSBJICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

1.4

1.5

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN W (DHU3UYECKHE SBICHHSI,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICI  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAKOIIME JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PM3MYECKHE SIBICHUS H TIPOIICCCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa M  3allMCHIBaTh €ro MaTEeMaTU4YecKoe
BBIPAYKECHHUE

1.6

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISATh TPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pewmiath pacuéTHbIE 3a7ayd (OmMparomMecs Ha cucrteMy u3z 2 — 3
YpaBHEHHUI), HCNONb3Ys] 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
¢u3nyeckue BeNMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIINME  WIIH
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUISL pelleHusi, MPOBOJAUTH PAacu€Thl M OIIEHUBATh PEATUCTHUYHOCTD
MOJIY4EHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

1.8

1.9

pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIITH
(bU3NUECKUX METOJIOB, HCIIONB3Ys OMMCAHUE HCCIEIOBAHUS, BBIICISAThH
MpOBEpsieMOe TPETIONOKEHNE, OIEHWBATh TPABUIBHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUSA, JIENIaTh BBIBOJbBI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOAWUTH OIIBITBI 110 Ha6J'IIO}IeHI/IIO (1)1/13H‘—I€CKI/IX SIBJICHUN WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY U3
M30bITOYHOTO Habopa 00OpYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3yabTaThl, POPMYIUPOBATH BHIBOIBI

1.10

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
omnpefieNisis cpeAHee 3HaueHUue Hu3MepseMoil BenuuuHbl (PokycHoe




1.11

1.12

1.13

paccTostHue coOuparomeld JUH3bI), 00OCHOBBIBaTH BBIOOP crocoba
HU3MEepeHUs (M3MEPUTEIBHOTO TPUOOpa)

NPOBOJUTH HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX M3MEPEHUl: IUIAHUPOBAaTh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIIETOBAHUS

MPOBOAWTh  KOCBEHHBIC  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBIOJHATH W3MEPEHHMS, CIeAysd MPEIJI0KEHHON HWHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHOocTH IHpu paboTe ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.19

pasinyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH NCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOT0 siipa

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble
¢uznyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM
3epKajie U coduparouieit JuH3e

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU g oOecriedeHus: 0e30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOpMAINHN (PU3HUUECKOTO COAECPKAHUS B CETU
WutepHer, caMocTosTenbHO (OpMyIHpys IOHMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX
HUCTOYHUKOB

UCMOJb30BaTh NPU  BBIMOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer, BiageTe INpUEMAMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(GOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOIO
coJiepKaHus, MyOJIMYHO TPEACTABIATh PE3YJbTaThl MPOEKTHOW HIIU
UCCIICOBATEIBLCKON  AEATEIBHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKN U CONPOBOXKIATh BBICTYIUIEHHWE NpPE3EHTAlMed ¢ y4€ToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB




1.21

IPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIbL, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh
pazpemaTb KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEepPKAHUSA
pasjiena JJ1eMeHTa
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIETO MHUPA
®dusuka — Hayka o npupoje. ABnenus npupoasl. uznueckue
1.1 ABJICHUS:  MEXAHWYECKUE,  TEIJIOBbIE,  JJIEKTPUUECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE
duznyeckre BeNUYHHBL. M3mepeHne (U3MYECKUX BEIUYHH.
1.2 Pusnueckue puOOPEI. ITorpemnocts U3MEPECHUM.
MexayHapoiHasi cucTemMa eIMHHI]
EctecTBeHHOHay4yHBId ~ METOJ TO3HAHUS:  HaOJIOJEHUE,
1 13 [IOCTAaHOBKA HAy4HOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
DKCIIEPUMEHT  TI0  TpPOBEpPKE  TUMOTe3,  OOBCHEHUE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBICHUN C TOMOIIBIO MOIENIEH
[TpakTuueckue paboThI:
#HHPartH##113MepeHune paccTOsHUMN.
15 ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.
’ #H##Par###OnpeneneHue pasMepoB MallbIX TeJl.
#H##Par###l3mepenue TEeMIIepaTypbl npu TTOMOITH
JKUJKOCTHOT'O TEPMOMETpA U JaTUUKa TEMIIEpaTyphbl
ITEPBOHAYAJIbHBIE CBEJAEHW S O CTPOEHMU BEIIIECTBA
###Par#H##CTpoeHre BellecTBa: aTOMbl M MOJIEKYJBl, HX
2.1 pa3mepbl. ONBITBI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE
BElIEeCTBA
###Par###][Bokenne vactuiy BemiectBa. CBA3b CKOPOCTH
2.2 JBIKEHMS YacTHIL C TeEMIEpaTypoil. bpoyHOBCKkoe ABMKEHHUE,
nuddy3us
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE
###Par### ArperaTHple  COCTOSIHHSI  BEIIECTBA:  CTPOCHHUE
2 ra3oB, JKHIKOCTEHl W TBEPABIX (KPUCTAJUIMYECKHUX) Tell.
2.4 B3anmocBA3p MeXIy CBOMCTBAMU BEIIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BO/IbI
[TpakTiueckue paboThI:
#H##Par###Ouenka nuamerpa aromMa METOAOM psiioB  (C
ucrnonbp3oBanueM pororpadmii).
2.6 #H##Par###OnbIThl 10 HAOIIOACHUIO TEIJIOBOTO PacIIUpEHUs
ra3os.
#H##HPar###OnpITl MO0 OOHAPYXKEHUIO  JICWCTBUS  CHJI
MOJIEKYJIIPHOTO IPUTSIKEHUS
3 JIBWDKEHUE U B3AUMOJIEVICTBHE TEJI

3.1

Mexanndeckoe ABWKEHHE. PaBHOMEpHOE M HEPaAaBHOMEPHOE




NIBIKEHHUE

3.2

#H##Par###CKopoCTb. Cpennsis CKOpPOCTh npu
HEPaBHOMEPHOM JABMXKeHUU. Pacuér nytu u BpeMeHH
JIBUYKECHHUS

33

SIBiienne nHepuuu. 3aKOH HEepUUK. B3aumoencTBue Ten Kak
MpUYMHA U3MEHEHHUS CKOPOCTH JBWXKEHUs Tel. Macca kak
Mepa MHEPTHOCTHU Teja

3.4
3.5
3.6

3.7

##HPar### notHocTs  BemecTBa. CBI3b  IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIC 00BEMA BEIIeCTBa

Cuita KaK XapakTEepUCTHKA B3aUMOJICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. I3MepeHnue cuiibl ¢ TOMOIIbIO
JTMHAMOMETpa

###Par###IBnenue Tarorenus u cwina Tsbkectd. Cuiia
TSDKECTH Ha ApYrux miuaHetax. Bec Tena. HeBecoMocTh

3.8

3.9

Cuna tpenusi. TpeHue CKOJIBKEHUS U TpeHUe MoKos. TpeHue
B IIPUPOJIC U TEXHUKE

#H##Par#H##CroxeHune cuil, HalpaBJICHHbBIX IO OJHOM MPSIMOH.
PaBHOzelCTBYOIIAs CHIT

3.10

3.11

[TpakTryeckue paboOTHI:

Omnpenenenne CKOPOCTH paBHOMEPHOTO IBUKEHUS (IIapHKa B
KHUJIKOCTH, MOJENU 3JIEKTPUYECKOr0 aBTOMOOWJIA U Tak
naiee). Onpenenenue cpeTHel CKOPOCTH CKOJILKEHUS OpycKa
WIM IIapuKa II0 HAaKJIOHHOM IUIoCKOCTH. OrmpeneneHue
IUIOTHOCTU TBEpHOro tena. ONBITB, JIEMOHCTPUPYIOLIHNE
3aBUCUMOCTh pacTsDKeHHs (JegopMmanuu) MpYXKHUHBI OT
MPUIIOKEHHOM CHJIBI. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBHCHUMOCTb CHJIBI TPEHMSI CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIOLINXCS OBEPXHOCTEN

dusnueckue SBICHHUA B IPUPOJE: IPUMEPHl JBUKEHUS C
pa3IMYHBIMM CKOPOCTSIMHM B JKMBOW W HEXHBOM IIPHUPOJIE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ AUHaAaMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne T1BEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

41 YBEJIMUYEHUS AaBIICHUS

49 JlaBnenne rasza. 3aBHCHMOCTH JaBIICHHS ra3a OT 0ObEMa,
TEMIEPATYPhI

43 [lepenaya naBiaeHWs] TBEPABIMU TENAMHU, HKHIKOCTIMU U
razamu. 3akoH [lackais. [THeBMaTHUeCKuEe MaIIMHBI
3aBUCHUMOCTh  JaBIIGHUS  KUAKOCTH  OT  TUIyOWHBI.

4.4 Iuapocratudeckuit  mapagokc. CooOmmiaroniuecss COCY/Ibl.
['unpaBnuyecKue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe gaBieHue. [IpuduHbI

45 CyIIECTBOBaHUS  BO3AYHIHOM oOomouku 3emiu. OmbIT

’ Toppuuennu. 3aBHCHMOCTh aTMOC(EPHOTO JIABJICHUS OT
BBICOTHI HaJ] YDOBHEM MOPS

4.6 N3mepenne armochepHoro naBneHus. I[lpuboper st




U3MepeHus aTMOC(hEPHOro AaBlICHUs

4.7
4.8

4.9

JlelicTBHe XHJIKOCTM M Ta3a Ha IMOTPYKEHHOE B HHUX TEJIO.
BrrTankuBaromiast (apxumMenioBa) cuiia. 3akoH Apxumena

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTuyeckue pabOTHI:

HccnenoBanye 3aBHCHMOCTH Beca Tejla B BOJE OT 00BEéMa
HNOTrpYyXKEHHOW B JKMIKOCTh YacTu Tena. OrmnpeneneHue
BBITAJIKUBAIOIIEH CHUIBI, JICUCTBYIOLLIECH Ha TEJO,
IOTPY’)KEHHOE B KUAKOCTb. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHUJIbI, ICMCTBYIOIIEH HA TEJIO B KUJIKOCTH,
OoT Macchl Tena. ONbIThL, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHWJIbI, IEUCTBYIOIIECH HA TEJO B KUIKOCTH,
oT 00BbéMa TOTPYXKEHHOH B JKHUIKOCTh YacTH Tela M OT
IJIOTHOCTU XKUAKOCTH. KOHCTpynpoBaHue apeoMmerpa WU
KOHCTPYUPOBaHUE JIOJIKU u onpeeneHue eé
Ipy3010AbEMHOCTH

4.10

4.11

dusnueckue SBIECHUS B IMPHUPOJE: BIMSAHUE ATMOC(PEPHOIro
JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

TexHuueckue  yCTpoiicTBa:  cooOularommecs  COCYbI,
YCTPOMCTBO  BOJOMNpPOBOJA,  TUIAPABIMYECKUN  Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HAacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOIIHOCTb

53 [IpocTeie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
ITpaBmiio paBHOBECHS pblyara

54 [IpumeHeHre mpaBuia paBHOBECHUS pbldara K OJIOKy
«3o07m0T0€ TpaBWIO» MeXaHukH. KosaduimeHr mosaezHoro

5.5 neiictBuss MexaHu3MoB. IIpocTble MexaHu3Mbl B OBITY U
TEXHHUKE

5.6 [ToTenmanpHast SHEPTUM TeJa, MOTHATOTO Ha 3eMIIEN

5.7 Kunernueckast sneprus

53 [Tonnass MexaHHuYecKas OHEprus. 3aKOH M3MEHEHHUS |
COXpaHEHMsI MEXaHUYECKON SHEPTUH
[TpakTuyeckue paboOTHI:
###Par#H##Onpenenenue  paboTbl  CWJIBI  TPEHUS  TpU

59 pPaBHOMEPHOM  JIBJKEHHHM Tejla 10  TOPU30HTAIbHOM
noBepxHocTu. MccnenoBanue ycioBHil paBHOBECHs pblyara.
N3smepenne KIIJ HakinoHHON mmockoctH. M3ydeHune 3akoHa
COXpaHEHMsI MEXaHUYECKON YHEPTUH

5.10 @u3ndecKue sIBICHUS B IPUPOJIE: PblYaru B TEJIe YEJI0BEKA
TexHudyeckue  yCTpOMCTBA:  pblyar,  IMOJIBWXKHBIA U

5.11 HETMOABMKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY




8 KVIACC

Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHUS
pasneJa 3J1eMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE HOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpuu
6.1 cTpoeHus BemectBa. Macca u pa3Mepsl MoJieKynl. OIBITHI,
HOJTBEPXKIAIOIINE OCHOBHbIE HOJIOKEHHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPAOTO, XHUIKOTO M Tra3z000pa3HOrO COCTOSHUMN
BellecTBa. Kpucramimyeckue u amop¢Hsle Tena
63 OO0bsicHeHNE CBOﬁETB ra3oB, JKMJIKOCTEH H TBEipz[blx TEJI Ha
OCHOBE II0JIO’KEHUN MOJIEKYJIIPHOKUHETUUECKON TEOpUU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmIMpeHne U cxKaTue
6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
JIBUYKEHUS YaCTHUI]
67 Buytpennss sHeprus. CnocoObl H3MEHEHUS BHYTpPEHHEU
' SHEPIUu: Terjionepeaaya U CoBepiieHre padoThl
6.8 Bunsl Temonepenauu:  TEIUIONPOBOJHOCTb, KOHBEKLUS,
U3JTy4yeHue
6.9 KonuuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y PAaBHEHHE TEIJIOBOTO
' OanaHca
6 6.11 [InaBieHne W OTBEpAEBaHHE KpPUCTANIMYECKUX BEIECTB.
VY nenpHas TEIIOTA MJIABJICHHUS
[Tapoobpa3zoBanue u konaeHcanus. Mcmapenue. Kunenwe.
6.12 VnaenpHas  TemsioTa — mapooOpa3oBaHUSA.  3aBUCUMOCTH
TeMIIepaTypbl KUIIEHUs! OT aTMOC(EPHOTO JaBICHHUS
6.13 Braxxnocts Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTA CTOPAHMS
[Tpunuuner padotsl TeroBbix asurareneit KIIJI Temmosoro
6.15 asurarens. TerioBble JIBUTaTeNd M 3alllUTa OKPYKAOLIEH
Cpenbl
6.16 3aKOH COXpaHEHMs] U NPEBPAIICHUS] SHEPTrUU B TEIJIOBBIX
mporueccax
[TpakTuyeckue paboOTHI:
#H##Par#H##0nbITel 10 OOHApY)KEHHIO  JCWCTBUA  CHUJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#H##Par#H##OnbITHI o BBIPAIIMBAHUIO KpHCTAJUIOB
IIOBapEHHOM COJIM WM caxapa.
6.17 ###Par#H##OnbIThl 10 HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUs

ra3oB, )KUJAKOCTEHW U TBEPABIX TEIL.

##H#Par###OnpenencHue aBleHUs BO3ayXa B OayuloHE
HIIpUIa.

H#H##Par##H#OnbITHI, JIEMOHCTPUPYIOIIINE 3aBUCUMOCTh
JMABJICHHUS BO3JyXa OT €ro o0béMa W HArpeBaHUs WIU




OXJIQXKICHUSI.

#HHPart##]IpoBepka ruUmore3sl JIMHEWHOW  3aBUCHMOCTHU
JUTMHBI CTOJIOMKA JKUIKOCTU B TEPMOMETPUUECKON TpyOKe OT
TEeMIIepaTyphl.

###Par###Habmonenne W3MEHEHUsT BHYTPEHHEW OJHEPruu
TeJa B pe3yJsibTaTe TeIionepeaun U paboThl BHEITHUX CHJL.
###Par###lccnenoBanue  sIBJICHUS — TEIUIOOOMEHa  MpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###OnpenesieHue KOJIMYEeCTBA TEIUIOTHI, MOJYYEHHOIO
BOJOH TIpH TEIUIOOOMEHE C HarpeThiM METATHYCCKUM
LUIHH]IPOM.

#H##Par#H###0OnpeneneHue yaeapHON TENI0EMKOCTH BEIIECTBA.
###Par###lccienoBanue npouecca uCnapeHus.
###Par#H##OnpenencHue OTHOCHUTEIIbHOU BJIQ)KHOCTH
BO3/TyXa.

###Par#H##OnpeneneHue yaeabHON TENIO0ThI IIaBICHUS JIbJa.
duznueckue sSBJICHUS B IPUPO/JIC: TOBEPXHOCTHOE HATSHKCHHUE
U KalWUISIPHBIE SBIICHUS B MPUPOJE, KPUCTAUIBI B MPUPO/IE,

6.18 u3nydaenre CoHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3HI;
00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera.
TexHuueckue YCTpOKCTBA: KaIuJUISIPbI, PUMEPHI
UCIIOJIb30BAaHUsl ~ KPUCTALIOB, JKUJIKOCTHBIA  TEPMOMETP,
6.19 JaT4YUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JOMOB,

TUTPOMETPBI, TCUXPOMETp, NapoBas TypOHWHA, JBUTATEIb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpu3anus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoneiictBue  3apspkeHHbIX — Ten.  3akoH  KysoHa

7.2 (3aBUCHMOCTh CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TN OT
BEJIMYMHBI 3apsi/1I0B U PACCTOSTHUS MEXTy TEJIaMH)
Onektpuueckoe mone. Hanpssk€HHOCTh  AIEKTPUYECKOTO

7.3 nois. IlpuHOun cynepno3uluu 3NEKTpUUYECKUX Mosiel (Ha
KauyeCTBEHHOM YpPOBHE)
Hocurenn  snekTpuueckux  3apsAfoB.  DJIEMEHTapHBII

7.4 anekTpudyeckuil 3apsa. Crtpoenue aroma. IIpoBopgHuMku u
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUIECKOT0 3apsiaa

76 DNEeKTPUIECKUI TOK. Ycnosus CYLIECTBOBAHMUS
AIIEKTPUYECKOr0 TOKa. ICTOYHMKM MOCTOSIHHOTO TOKa

77 JIeHicTBUSI DJIEKTPUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B )KUJKOCTSIX U ra3ax

73 Onektpuueckag  nenb. Cuna  Toka.  DJIEKTPUUYECKOE
HaIpsbKeHHe

79 ConpoTuBieHWE NPOBOJHUKA. YIETbHOE COMNPOTHUBIIEHUE
BELIECTBA

7.10 3akon OMa 1Jig y4acTka 1enu

711 ITocnenoBarenbHOE u HapajuIeIbHOE COEIMHEHHE

IMPOBOAHHKOB




PabGoTa 1 MOIIHOCTH JIEKTPUUECKOTO TOKa. 3akoH J[koyms —

7.12 Jletna
713 DNeKTpuYecKkne Ienr W MOTPEOUTENH  IICKTPUUYECKOU
sHepruu B ObITy. KopoTKoe 3aMbIkaHue
714 IlocTossHHBIE  MarHuTHEL..  B3auMonelcTBHE  ITOCTOSIHHBIX
MarHuTOB
715 MarautHoe 1oje. MarautrHoe Iojie 3eMId M ero 3HauCHUE
JUIS SKM3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE MOJI€ DJIEKTPUYECKOrO TOKa.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MarHUTHOrO TIOJISI HAa TPOBOAHUK C TOKOM.
717 3JI€KTpOl[BI/IFaTeJII)v IIOCTOSSHHOTO  TOKa. I/‘I‘CHOJII)30BaHI/I€
ANIEKTPOJIBUraTeNaell B TEXHMYECKMX YCTpPOMCTBaX M Ha
TpaHCIIOpTe
718 Onbitel @apanes. SIBiaeHUE SIEKTPOMArHUTHOM WHIYKIUU.
) [IpaBuio Jlenna
Onekrporenepatop. CrnocoObl MOTYYEHHS AJIEKTPUUYECKOM
7.19 SHEPTrUu. IIEKTPOCTAHIIMK HAa BO3OOHOBISIEMBIX MCTOYHUKAX
SHEPruu
[TpakTrueckue pabOTHI:
OnBITEl IO HAOJIFOJICHUIO DJICKTPU3ANMHA TEl HHIYKIUCH |
MpY COMTPUKOCHOBEHHUH.
UccnenoBanue  [EUCTBHUS  BIEKTPUYECKOrO  TOJSL  HA
MIPOBOJIHUKU U TUDJIEKTPUKH.
COopka u mpoBepka pabOTHl  AJIEKTPUYECKON 1N
IMOCTOSTHHOTO TOKa.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3
pEe3UCTOp, OT CONPOTUBIICEHUSI PE3UCTOPA M HANPSIKEHHS Ha
pe3ucrope.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCThH 3JIEKTPUUYECKOTO
COTNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUJIOMIATU
790 MONEPEYHOI0 CEYEHUsI U MaTepHuana.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpsHKEHUH  mpH
[IOCJIEI0OBATEIbHOM COEAUHEHUN IBYX pe3ucTopoB. IIposepka
IpaBuja Ui CUJIbl TOKAa IPU NAPAIIENIBHOM COEAMHEHUU
pesuctopoB. OrmpeneneHne padOTHl SJIEKTPUUECKOTO TOKa,
uaymero 4epes  pesucrop. OmnpeneneHne  MOIIHOCTH
JJIEKTPUYECKOTO  TOKA,  BBIAEISEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HMAYLIETO 4epe3
JaMIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenune KIIJ]
HarpeBatensd. lccnenoBaHME MAarHATHOTO B3aMMOJIEHCTBHS
MIOCTOSIHHBIX ~ MarHuToB. M3ydeHMe MAarHuTHOrO IO
MOCTOSTHHBIX MarHUTOB NP UX OOBEAMHEHUU U pa3eliCHUH.
UccnenoBanue  AEUCTBUS  DJIEKTPUYECKOTO  TOKA  HA
MarHuTHYIO CTpEJIKY. OnbIThI, JEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbl B3aUMOJCHCTBHUS KaTyHIIKU C TOKOM H
MarHuTa OT CWJIbl TOKAa W HAIpaBJICHHS TOKA B KaTYILKE.




I/I3yqu1/Ie ,I[GI\/'ICTBI/IH MAariMuTHOro II0Ji1 Ha IPOBOJHUK C

TOKOM. KouctpynpoBanue u u3ydeHue  paboThl
anektpoasurarens. Mamepenue KIIJ snexTpoaBurarenbHoOu
YCTaHOBKH. OmpITBl 1O HWCCIEAOBAHUIO  SIBJICHUSA

BHCKTPOMaFHHTHOﬁ WHAYKOHUU: HMCCICI0OBAHUC W3MCHEHUM
SHAYCHHUA U HAIIPABJICHHUA MHAYKIIMOHHOT'O TOKa

du3nueckue SBICHUS B npupoac: 3JICKTPUUCCKUC SABJICHUA B
aTMOC(bepe, SJICKTPHUYCCTBO XUBBIX OPraHM3MOB, MAarHUTHOC

7.21 nosie 3emiid, apelid TMOTCOB, pOJIb MAarHUTHOTO TIOJS JUIS
JKU3HU Ha 3eMJie, MOJISPHOE CUSHUE
TexHuueckne  yCTpOMCTBA:  BJIEKTPOCKOI,  aMIEPMETp,
BOJIBTMETpP, PEOCTaT, CYETUYUK DJIEKTPUYECKOM DHEPruu,
799 AIEKTPOOCBETUTEIILHBIE npuOopHI, HarpeBaTelibHbIC
' AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeAOXPaHUTEINH, 3JIEKTPOMAarHur, 3JIEKTPOJIBUTATEIb
IIOCTOSIHHOT'O TOKa, TEHEPATOP MOCTOSIHHOTO TOKa
9 KIIACC
Kon Kon
pasjena eMOHTA [IpoBepsiemble 371€EMEHTHI COAEPKAHMS
MEXAHUWYECKUE ABJIEHUA
31 MGX?HI/IIIGCKOG nBWKeHue. MarepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHUSI
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE JBUKEHHUE
#HHPart##HepaBHOMEpHOE  NIPSAMOJIMHENHOE  JBHIKECHHUE.
8.4 CpenHssi ¥ MTHOBEHHAs! CKOPOCTh TeJia TP HEPAaBHOMEPHOM
JIBUKEHUU
8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE
8.6 #H##HPar##t#CBo0onH0e naneune. OnelTel I anuies
###Par###PaBHoMepHOE IBIKEHHE TIO OKPYX)HOCTH. [lepuon
8.7 U yactota oOpamieHus. JIuHeiiHas W yrjoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8 8.8 ITepsbsIii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HHHPar###] [pyuHIMI Cyneprno3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Parf##(Cuia TpeHMs: cujla TPEHUS CKOJIBKEHHS, CHiIa
TPEHUS TTOKOsI, APYTUE BUABI TPCHUS
3 14 ###Par###Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TITOTEHUS.
YckopeHne cBOOOTHOTO MaeHHS
315 JBuxenue tuiaHer Bokpyr Connua. IlepBas kocmuyeckas
ckopocTb. HeBecomMocCTh U neperpy3ku
316 PaBHOBecue MmaTepuanbHOW TOUYKH. AOCONMIOTHO TBEPIOE

TCII0




8.17

8.18
8.19
8.20
8.21

8.22

8.23

###Par###PaBHoBecue TBEPJOTO TEA C 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

Nmnyinbce Tena. M3menenune nmnyibca. IMynbc cuiibl

3aKOH COXpaHEHMsI UMITYJIbCa

HiHPar###PeakTUBHOE IBI)KEHUE

Mexanuyeckas paboTa U MOIIHOCTb

Pabora cun Tspkectu, ynpyroctd, TpeHus. CBS3b SHEPrUU U
paboThI

[loTrenuumanpHass  sHEprus  Tena, MOJAHSTOTO HaJ
MTOBEPXHOCTHIO 3eMJIN

8.24

[ToreHuuanbHasi SHEPTUs CXKATON MPYKUHBI

8.25
8.26

8.27

8.28

8.29

#H##Par##H#Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPTUU

###Par####3aKoH coxpaHEeHUsI MEXaHUYECKOU SHEPTUuu

[TpakTuyeckune paboOTHI:

Onpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka WM
JBYDKCHUS [IAapHKa M0 HAKIOHHOHW mutockocTu. OnpeeneHue
YCKOpEHHUsl Tela MpH PABHOYCKOPEHHOM JBMXKEHUU I10
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BpPEMEHU IMIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4albHON CKOPOCTH.
[TpoBepka THITOTE3bI: €CIIU IPU PABHOYCKOPEHHOM JIBHYKEHUHT
0e3 Ha4aJIbHOM CKOPOCTHU MYTH OTHOCSTCS KakK Psii HEUETHBIX
YHUCeNl, TO COOTBETCTBYIOIIHWE IPOMEKYTKH BpEMEHHU
OJIMHAKOBHI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS OT
CWJIBI HOpMaJibHOTO AaBneHus. OnpeaeneHue kKodphuiueHTa
TpeHHsI CKOJbXeHUs. OmnpeneneHue XECTKOCTH TPYKHHEI.
Onpenenenne paboOThl CUJIBI TPEHUS TPU PABHOMEPHOM
JIBIKCHUM  Tela 10 TOPU3OHTAIBLHOW  IMOBEPXHOCTH.
Omnpenenenne paboOThI CUIIBI YIIPYTOCTH MIPU MOABEME TPY3a C
HCITOJIb30BaHUEM HETIOABUYKHOTO U TOIBH)KHOIO OJIOKOB
®dwusndeckue SBICHHUS B TPHUPOJE: MPWIUBEI U OTIUBHI,
nBrkeHre TuiaHeT CONHEYHOM CHCTEMBI, pPeakTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

TexHUYECKHEe YCTPOMCTBA: CIHIOMETP, JATUNKH TTOJI0KEHUS,
pPacCTOSTHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarenbHoe paBmkeHue. OCHOBHBIE XapaKTEPUCTHKHU
KOJICOaHM: IEPHUO/T, YaCTOTa, aMIUTHTY/Ia

MareMaTtnueckuii U NpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTrUM MpH KoJieOaTeIbHOM JIBUKEHUN

3aryxatomue KojeOaHus.  BBIHYXIEHHBIE  KOJeOaHwUs.
Pe3onanc
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Mexaunueckue BOJHBI. CBOWCTBA MEXAHUYECKUX BOJIH.
[IpogonbHbie W TIONEpEYHBbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpOCTb €€ pacnpocTpaHEHHs. MexXaHWYEeCKUE BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5

3ByK. [']pOMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wndpa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue paboOTHI:

Onpenenenue  4acTOThl M Iepuoja  KoseOaHui
MaTEeMaTHYECKOro MasiTHUKA.

Onpenenenyue 4acToThl U Nepuoaa KoneOaHUM MPYKUHHOTO
MasiTHUKA

HccnenoBanue  3aBUCHMOCTH nepuosa  KosebaHui
IIOJIBEIIEHHOI'0 K HUTH I'py3a OT JUIMHbI HUTH. VcciienoBanue
3aBHCHUMOCTH TIepro/ia KojaeOaHHi MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3sa. [IpoBepka He3aBUCUMOCTH IepuoJia KojeOaHui
rpy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHsl. M3mepenue yckopeHus cBOOOIHOTO MaIeHUs

9.8

dusnyeckue SABJICHUSA B INPUPOJEC: BOCIPUAITHUE 3BYKOB
JKUBOTHBIMHU,  3E€MJICTPSACEHUE, CEMCMHUYECKHUE  BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHudyeckue  yCTpOMCTBA:  3XOJOT,  HMCIOJIb30BaHUE
yJBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 OJEKTPOMarHuTHOE MOJ€. OJEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas mnpupojga cBeta. CKOpoOCTh  cCBeTa.
BoaHOBBIE CBOMCTBA CBETA

10 [TpakTiueckue paboThI:

10.4 N3y4yeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOILBIO
MOOMIBHOTO TeNedoHa
dusnyeckue SBICHUS B MPUpPOAE: OHONOrMUecKoe AecTBHe

10.5 BUJMMOTO,  YyIbTPaHOIETOBOTO U  PEHTTEHOBCKOTO
U3ITy4eHU I

106 TexHuueckue YCTpOMCTBA: § HCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSA3HU

CBETOBbBIE ABJIEHUA

11.1 JIyueBast monens cBera. MicTouHMKM cBETa

11.2 IIpssMONMHENHOE pacIIPOCTPaHEHUE CBETA

113 Otpaxenne cBera. I[lnockoe 3epkano. 3aKOH OTpaKeHUSA
cBeTa

11.4 ITpenomnienue cBera. 3akoH npenomieHus ceera. [lonHoe

11 BHYTpPEHHEE OTpaKEHUE CBETA

11.5 Jlunza. Xox ydeit B 1uH3e

11.6 OnTtuueckass cucremMa (QoroanmapaTa, MHKpOCKona U
TEeJecKoIa

117 I'maz kak onrudeckas cuUcTeMa. bIUM30pyKocTh U
JAJIbHO30PKOCTh

11.8 Paznoxenne Oemoro cera B crekrp. OmbiTel HbioTOHA.

CrokeHue CeKTpaIbHBIX IIBETOB. Jlucnepcus ceeta




[TpakTrueckue pabOTHI:

###Par#H##llccnenoBanue  3aBUCMMOCTH  yIJla  OTPa)KE€HUs
CBETOBOIO Jy4a OT yIJia MaJIeHusl.

H#H##Par#H##113yueHne xapakTepUCTUK H300pakeHUsl NpEIMETa B
IUIOCKOM 3€pKaJie.

###Par###lccnenoBanue  3aBUCUMOCTH  yIyla  MPETOMIICHHS
CBETOBOIO Jy4a OT yIJIa NaJIeHUs] Ha IPAaHMILIE «BO3yX — CTEKIION.

1.9 ###Par###]lonyuenne n300paXeHUH € MOMOIIBIO coOMparoeit
JIMH3BL.
###Par###Onpenenenue (OKYCHOTO PAaCcCTOSHUS U ONTUYECKOH
CHJIBI COOMPAIOLIECH JTMH3bI.
#H##Par###ONbITHI 110 pa3IoXeHUIO OEJI0ro CBEeTa B CIIEKTP.
##H#Par###0nbIThl 10 BOCHPUATUIO LBETA MPEAMETOB IMPU HUX
HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI
®dusnyeckue sBiaeHus B npupoze: 3arMmenus CosHua u JIyHsl,

11.10  uBera Ten, omnTuyecKkue SBICHHS B armocdepe (UBeT Hebda,
pedpakius, pagyra, MUpax)

11.11 TexHudeckne YCTPOWCTBA: OYKH, NEpPUCKOM, (OoToarmapar,
ONTUYECKUE CBETOBObI

KBAHTOBGIE ABJIEHUA

121 Onwitel Pesepdopna um mnanerapHas MoJenb aroma. Mopeinb
aroma bopa

122 Hcnyckanne W DIOIVIOLIEHME  cBeTa  aroMoM.  KBaHTHI
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTB. Allb(a, 6eTa- 1 raMMa-u3IydeHUs

1.4 Crpoenue aToMHoOro siapa. HykinoHHas mMojenb aTOMHOIO sijpa.
H3ot1omnbl

125 PanuoaktuBHble npeBpaunieHus. llepuon momypacnaga aTOMHBIX
a1ep

12.6 SAnepuple peakuuu. 3aKOHBl COXpaHEHMsI 3apsAOBOrO U
MacCOBOI'0 YHCET

12.7  DOHeprus cBsi3u aTOMHbIX A1ep. CBsI3b Macchl U SHEPTUU

12 12.8 Pealf}xnn cuHTe3a U JeneHus snep. Mcrounuku sneprun ComHia

U 3BE3]1

12.9 Snepnas oHeprertuka. J[elcTBUE paguOAKTUBHBIX W3IYy4CHUN Ha
’KUBBIE OpPTraHU3MBI
[TpakTiueckue paboThI:
HaGnroneHue CrijIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

12.10  HccnenoBaHue TpEKOB: M3MEPEHHWE SHEPIMM YacTHIBl IO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune paaroakTUuBHOTo (oHa
duznyeckue SBICHUS B IPUPOJIE: €CTECTBEHHBIN PauOaKTUBHBIN

12.11 ¢oH, KOCMUYECKHE JIYH, PAIHOAKTHBHOE H3IY4EHHE IPHPOIHBIX
MUHEPAJIOB, NCUCTBHE PAJUOAKTUBHBIX M3IyYCHUH Ha OpraHU3M
4eJI0BeKa

12.12 TexHuYeckrne YCTPOWCTBA: CHEKTPOCKON, WHAWUBUIYaTbHbBIN

A03UMCTpP, KaMCpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NpoBepsieMOro 0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
TpedoBaHMS NMPOrpaMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
¥ TI03HABAEMOCTH SBJICHUH NPUPOABI, O POJM OSKCIEPUMEHTAa B
¢uszmke, o cucTeMooOpa3ywmieii poau (U3UMKA B Pa3BUTHHU
€CTeCTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIIOIHNH
bu3nYeCKUX 3HAHUN U UX POJIM B LIEIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TIOJIE), O JBIXKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTU SIBICHHH MPUPOJIBI
(MEXaHUYECKHUX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBIICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenue ocHOBaMH TOHSATUWHOTO amnmapara U CHUMBOJHMYECKOTO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUIsl pelIeHHs] Y4eOHBIX 3ajady;
yMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H
MPOILIECCHI, UCTIONB3Ys PYHIAMEHTAIbHBIE U IMIHUPUYECKUE 3aKOHBI

YMeHne onuchIBaTh N3yYeHHBIE CBOWCTBA Tel U U3HUECKUE SBICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuil 0€30MacHOro Tpynaa: HaOmoIeHHEe (PU3NIECKUX
SIBIICHUM:

YMEHHE CaMOCTOSITEIHHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0O0OpYIOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3aMKCHIBATh €T0 PE3yJIbTaThI, POPMYIHPOBATH BHIBOIHI,
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3UIECKIX BETUYHH:
yMEHHE IUIAHUPOBATh HU3MEPEHHS, CaMOCTOATEIbHO COOMpaTh
JOKCHEPUMEHTAIBHYK0 YCTAHOBKY II0 HMHCTPYKUMH, BBIYUCIATH
3HAYEHWE BEJIWYMHBI U AHAJIM3UPOBATH IMOJYYEHHBIE PE3YJIbTAThl C
Y4ETOM 3aIaHHOM NOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUN;
MPOBEJICHUE  HECIOXKHBIX  HAKCHEPUMEHTAJIBHBIX  HCCJIEIOBaHU;
CaMOCTOSITENILHO  COOMpAaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY U
MPOBOAUTHL  HCCIENOBAaHUE 1O  MHCTPYKLUMH,  MPEACTaBIATH
MOJTyYEHHBIC 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOIUI] U
rpauKOB, YIUTHIBATh MMOTPEIIHOCTH, JCJIaTh BHIBOJBI 110 PE3YIbTaTaM
HCCIICIOBAHUS




[TonnmManue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJCNICH
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUJIaHETapHAas MOJENb aroma,
HYKJIIOHHasi MOJEJIb aTOMHOIO sJipa) U YMEHHE NPUMEHSTh UX Ui
00BsicHEHUS! GU3NYECKUX MTPOLIECCOB

VYMeHne oOBIACHATH (U3MYECKHE MPOLECCH W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallMd MpPaKTUKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONMOPON Ha M3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN
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YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONIB3YSl 3aKOHBI W (OopMysbl, CBs3BIBaOIIHE (PHU3UUECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMChIBATh KPATKOE YCJIOBUE 3ajayH,
BBISBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIC ISl €€ pPEIICHUs], UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHUCTUYHOCTH TOJYYEHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE OMPEICIIATh Pa3MEPHOCTb
(U3HYECKON BETMIMHBI, IOTYYCHHON TIPU PEIICHUH 3a1a9U

YMeHue XapakTepus3oBaTh MPUHLUIBI  JEHCTBUS  TEXHUUECKHUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB [0 UX OMMCAHUIO, UCIOJIb3YS 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHUH M HeoOXoauMmble (QuU3HUEcKue
3aKOHOMEPHOCTHU

VYMeHrue UCHONb30BaTh 3HAHUS O (U3HYECKUX SBJICHUSAX B
MOBCEIHEBHOM JKM3HM s o0ecriedeHuss O€30MacHOCTH  NIpH
oOpamieHUd ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMM, COXpaHEHHUS 3/I0pOBbS U  COOJIIOJIEHUS HOPM
DKOJIOTUYECKOIO IIOBEAEHUS B OKPYXKAIOLIEH cpele; IOHUMAaHHE
HEOOXOUMOCTH NPUMEHEHHUS NOCTHKEHUN (PU3MKKM M TEXHOJIOTMH
JUISL PALIMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS
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OneIT TOMCKa, TpeoOpa3oBaHUs U TpeACTaBleHUs HHPOPMAITU
(U3UYECKOTO COACpXKAHUS C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUU U
JIONIOJTHUTENBHBIX ~ WCTOYHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHWi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepUaibl, PECYpPChl CETU
WNutepuer; Bmamenue 0a30BBIMM  HaBBIKAMH — TIPEOOpa3oBaHUS
uH(pOpMallMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyIO; yMEHHE
co371aBaTb COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Koxa
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA
Mexanuueckoe JBwkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

1.1
OTHOCUTEIBHOCTh ABMXKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Dopmyna Juis
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIKEHUE. 3aBUCUMOCTh KOOPIWHATBHI TENa OT
BPEMEHH B CIy4yae pAaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUKEHUSI:
13 xX(1)=x, +vut
I'padmky 3aBHCHMOCTH OT BPEMEHH ISl TMPOCKIIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOpAWHATHl TMPU PABHOMEPHOM MPSAMOJIMHEHHOM
JIBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
Se(f) =V *i+a* =
=
@opmMynbel ISl TPOEKIUU TEPEMEIIEHUs, MPOEKIIMU CKOPOCTH M TMPOEKIUU
YCKOpPEHUS TIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHYKCHUH:
2
14 .Sx(r)=vﬂx-r+ax-?.
U_\'('f) =Upy T4, 1,
a. (f)=canst,
Ul.‘c‘ - Ul.'cL zzaxsr
['padmku 3aBUCHUMOCTH OT BPEMEHU Jsi MPOCKIUU YCKOPEHUS, MPOEKINH
CKOPOCTH, TIPOEKIIMU IEePEMEIECHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBM)KEHUU
CBobonHoe maneHue. GopMyIibl, OMUCHIBAIONIME CBOOOAHOE TaJCHHE Tela IO
BEPTHKAIH (JIBIOKEHWE Teja BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOSKIIMA CKOPOCTH M KOOPJHWHATHI TMPH CBOOOJHOM TAJCHUW Telia II0
BEePTHKAIH
CKOpOCTh PAaBHOMEPHOTO JIBFDKCHHUS Tella 10 OKpPYXHOCTH. HampasieHwue
CKOPOCTH.
®dopmyna IS BBMHUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH W TIEPHOJ
oOpareHus:
1.6
o= iMR
T

LlenTpocTpemMurensHoe yckopeHue. HampaBiieHHe LEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyra uisl BBIYUCIEHUS YCKOPEHUS:




R
dopmyia, CBSI3bIBAIONIAs IEPHO]] M YACTOTY OOpaIeHHUS:
Y
T

Macca. ITnotHocTs BemecTBa. @opmylia sl BBIYUCICHUS TNIOTHOCTH:
m

1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuyrHa. CioxeHue cui
1.9 SIBnenue nnepuuu. llepsslii 3akoH HproTOHA
Bropoii 3akon HertoToHa:
F=m-a
1.10
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 Fyy=-F
Tpenune nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI
TPEHMSI CKOJIbKCHHUS:
F_=un-N
1.12 p =M
Hedpopmanus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUS:
my -1,
F=Gg.- L1 _2
R
1.14 Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyna A BEIYUCIECHUSI CUJIBI TSKeCTH BOIM3HM noBepxHOCcTH 3emin: F = mg.
JIBmxenue mianet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HeBecoMocTs u neperpy3ku
Nmnynbe Tena — BeKTopHast pu3nueckast BeIMUMHA.
1.15 =m0

Nmnynbe cuctemsl Ten. M3menenne ummysnbsca. MIMIynbe Cuiibl




1.16

3aKOH COXpaHCHHSI HMITYJIbCA JUTS 3aMKHYTON CHCTEMBI TEJ:
p=myly +imy U, =const

PeaktuBHOE JABUXKCHUC

1.17

1.18

Mexanunueckas pabora. @opMmysia s BHIYUCICHHS PAOOTHI CUIIBL:
A=Fsooso
MexaHu4ecKkasi MOIIIHOCTD:

A
t

N=

Kunernueckas u noteHuanbHas 3Heprust. @opMyiia sl BBIYUCICHUS
KMHETUYECKON DHEPIUu:

2
Teopema o kuHeTnueckou s3Heprun. Popmysa A BBIYUCICHUS TOTEHIMAIbHON
SHEPIruu Teja, NOAHATOTO
HaI 3eMIIEH:

E,= mgh

1.19

Mexanunueckas OHCPIUA:
E=E;+E,
3akoH COXPAaHCHUA MEXaHNYeCKOM OHCPI'UH. CDopMyJIa AJIs1 3aKOHA COXpPAaHCHUA

MEXaHWYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
IIpeBpaleHre MEXaHUYECKOW DHEPTUU NIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

[TpocThie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Momenr cuner: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M +..=0
[TonBukHBIN 1 HenoABWXKHBINA 0110ku. KII/] mpocThIX MexaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

1.21

JlaBnenue TBEPAOrO Tena.
@dopmyna 11 BBIYMCIICHUS IaBJICHUS TBEPIOTO Tena:
F
P= ch
JlaBnenue raza. ATMocgepHoe AaBlIeHHE.
I'mppocTtaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.
dopmyia 1 BBIYMCIICHYS NABJICHNS BHYTPU KUIKOCTU:

p=pgh+p_,




1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAJIKUBAIOIICH CHJIBI,
JIEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM Ia3:

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanue CYI0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMA.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHMIA:

1.25
1.26

MaremaTuyeckuii M MNpPYXKUHHBIA MasTHUKU. [IpeBpaliieHue sHEpruud mnpu
K0JIeOATETbHOM JIBUKCHUHU

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosebanus. Pe3oHanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEpeYHble BOJHBI. J[IMHA BOJHBI U
CKOPOCTb PACIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI HAa TpaHUIIE
IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpakmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
HPYXUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; pabOThl CHJIbI TPEHMS, CHUJIbI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBWKEHHS OpyCcKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpeHUs Opycka Npu ABMKEHHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHNUH MPYKMHHOTO MasTHHKA; MOMEHTAa CHJIbI, JEUCTBYIOLIETr0 Ha phlYar;
paboThl CWJIBI YIPYrocTH NpPU MOABEME TIpy3a € MOMOIIbI HEMOJBUKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ10Ka.

HccnenoBaHne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH YKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT Macchl TeNa; CUIIbI TPEHMSI CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CHJIBI YIPYrOCTH, BO3HUKAIOLIEH B NPYXHUHE, OT CTENEHU
negopManuu MpYXUHBI, YCKOpPEHUsI OpycKa OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoja (4acToThbl) KoyieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
KoJIeOaHUH MPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBL;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJeOaHU HUTAHOTO MasTHHUKA OT
Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPBl ABUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B PUPOJIE U
TEXHUKE, TNPWIMBBI W OTIUBBI, JBIWXKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTaHM3MOB, PbIYary B TEJE YEIOBEKA, BIUSHHE
aTMOC(EepHOro JaBJCHUs Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE
3BYKOB )KMBOTHBIMHM, 3€MJIETPSACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUUIOMETP, TAaTYUKU TOJOXKEHHS, PACCTOSHUS U
YCKOpEHUS, [WHAMOMETp, TMOAIIMIHUKYA, PAaKETbl, pblYar, MOABMKHBIA U
HETOJIBIKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHW3MbI B OBITY,
COOOILAIOIIMECS] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHN Ipecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnuyeckue u amopdHbie Tena
29 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI[ C
' TeMIiepaTypoii. bpoyHoBckoe nBmwxkenue, muddysus
2.3 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
24 TemioBoe paclIupeHue U cxaTtue
2.5 TennoBoe paBHOBECHE
26 Buyrtpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI H3MEHEHUS
' BHYTPEHHEHN 3HEpruu
2.7 Buapl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUEHUE
HarpeBanue wu oxnaxaenue ten. KoaudecTBo  TEmIOTHL. Y AelibHAst
TEIUIOEMKOCTb:
2.8
O=am(t,—1;)
3aKOH COXpaHEHWsS! PHEPrMM B TEIUIOBBIX IIpoleccax. YPaBHEHHE TEILIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u konaeHcauus. 3MeHeHHME BHYTpPEHHEH HHEpruM B Mpolecce
210 WUCTIApEHUsI M KOHJAEHcauuu. KumneHue IKUAKOCTH. YAenbHas TerioTa
' napooOpa3oBanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[ImaBnenne wn kpucraymmsanus. l3MeHeHHMe BHYTpPEHHEW DSHEpPruu IIpU
IJIABJICHUU U KPUCTAIM3AIMH. Y 1eJIbHAsI TeIUIOTA IJIaBJICHUS:
2.12 l—Q
m
BuyTpeHnHss sHeprusi cropaHus TOIUIMBA. Y IefibHAs TEIUIOTa CrOpaHus TOIUINBA:
2.13 q=0Q/m
2.14 [Tpunuumne! pabotel TernoBbix aurareneil. KI1J[ rermioBoro asurarens
IIpakxmuueckue pabomoi
W3smepenue ynenbHON TEMIOEMKOCTH METAUIMUECKOTO LMJIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOpPYIO OIIYIIEH HarpeTblidi IWIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OT/JAHHOTO HAarpeThbIM LHWJIMHIPOM, IOCJIE OIYCKAaHMS €ro B BOJY KOMHAaTHOW

TCMIICPATYPhI; OTHOCHUTEJIBHOU BIIAXKHOCTHU BO31yXa, y,[[eﬂbHOﬁ TCIIJIOTHI
IUTaBJICHUs JibAa. lcciiemoBaHWe W3MEHEHHsT TeMIepaTypbl BOJABI  TIpU
Pa3IMYHBIX YCJIIOBUAX, SABJICHUSA TeHHOO6MeHa npu CMCIIMBAHHUU XOHOHHOﬁ u
ropsiueii BOJbl; TpoIiecca HCIapeHust




Duszuveckue s61eHUS 8 npupode: IMOBEPXHOCTHOC HATSKCHUC W KallUJIIAPHBIC

2.16 SBJICHUSI B TIPUPOJIE, KPUCTALIBI B Ipupoje, uznydenue CoHila, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoucmea: KalWUISApbl, IPUMEPBI UCIIOIb30BAHNUS KPUCTAILIOB,

217 KUJKOCTHBIM TEPMOMETp, NAaTUMK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIJICHUS

’ JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onexkrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia

34 Onektpuueckoe mnozne. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

) CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsaoB. JlelicTBUE 3JIEKTPUYECKOrO TMOJSI Ha
' 3JeKTpUYecKue 3apsabl. [I[pOBOJHUKH U TUANEKTPUKH
[TocTostHHBINM 3neKTpUUecKuid TOK. [lelicTBUs 3nekTpuyeckoro Toka. Cumia Toka.
Hanpsxenue.

3.6 I=q/t,U=A/

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:

3.7 R = pl/S

33 3akoH OMa aiis yyacTka aekrpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!

I =1,; U=U+U,; R=R +R,
1 1 2 1 2
3.9 [TapannensHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U;:I=1+1; Rzi.
2 2 B
CMeliaHHbIE COEIMHEHUS IPOBOIHUKOB
310 PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJIe€ NPSIMOrO IMPOBOJHHMKA € TOKOM. JIMHMM
) MarHUTHOM MHIYKLIUH
313 MarautHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaumopeicTBue NOCTOSHHBIX
) MarHuTOB

3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiTel @apajnes. SABneHne 351eKTpoMarauTHoN nHayKuu. [Ipasuio Jlenma

3.16 Ipakxmuueckue pabomul

V3MepeHne  AJIEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPa;  MOIIHOCTH




AIEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
yIEIBHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuia Juisi SAEKTPUUYECKOTO HAMPSKEHUST TIPH TOCIIEI0BATEILHOM
COCIMHEHUH MPOBOJAHMUKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa MpH
napajuieJIbHOM CO€TMHEHUU MTPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: SIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTaHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJI€, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PeOCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETHTENbHBIE  MPHOOPHI,

3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JJEKTPUYECKUE
pEeIOXPaHUTENH, OSJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 OneKTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojnensb cBeta. lIpsiMonnHeliHOe pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cBeta

304 Jlunza. Xox nydeii B nun3e. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia

' muH3bl: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. OnTruyeckue npuoopsI
Ipaxmuuyeckue pabomul
###Par###I3mMepenne ONTUYECKON CHUIIBI COOMpArolel JUH3BI;, (POKYCHOTO
paccTosiHUs coOMparoIiei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U
M300paxKeHusi, KOTrja MpeiIMET paclojio’KeH B JBOMHOM (oKyce), moKa3aTes

3.26 MIPEJIOMIIEHUS CTEKJIA.
###Par##llccnenoBanue cBoiicTBa M300pa)KE€HUS, MOJIYYEHHOIO C IOMOIIbIO
coOuparonield JIMH3bI; W3MEHEHHs (OKYCHOTO PACCTOSHHUS JBYX CIIO0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjla MPEIOMJICHHUsS] CBETOBOIO Jiyya OT YIJla MajeHus Ha
IPaHUIIE «BO3JTYX — CTEKJIO»

397 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
ONTHYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

398 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuun anbga-u Oera-
pacmajna

4.2 OmnsiThl Pesepdopaa no paccesnuto anba-vactuil. [nanerapHas Moiens aToma

4.3 Cocras aromHoro spa. M3oronsl

4.4 [lepuon nonypacmnaia aTOMHBIX siJIEp

4.5 SnepHble peakuu. 3aKOHbI COXpPAHEHHUS 3apsJ0BOI0 U MaCCOBOT'O YHMCET
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJuOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,

JICHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4€I0BEKa




Texnuueckue ycmpoticmea: CUEKTPOCKON, MHAUBHUYAbHBIM T03UMETp, Kamepa

4.7
Bunbcona, sepHas 3HEpreTuka

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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