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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxxaHue mporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCSl U OPraHU3alMI0 HU3YYEHHS
¢u3MKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanumzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpEeIMETHBIM pE3yJibTaTaM OO0Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEeH © (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4HOTO0 METOoJa
MO3HAaHMsI, TO €CTh CIIOCO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
WHTEpeca K HayKe Y 00yJaronmxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, pearu3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPaAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalol[uXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3y4YCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONUX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUK;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PACUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOMATh MMPUPOIHBIC SBICHHS W BBITIOJHSATH OIBITHI,
nabopatopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEld (PU3MUECKOTO COAEpKaHUM,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCCHOHATILHON JIeATEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha uzyudenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune Qusnmueckux BeauuuH. PuUznyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJ MO3HAHMA: HAONIOIEHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpsl U MPOLEAypa MPAMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIMA JKHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasMmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJAKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHMS.



2. Habmonenne nuddysun.
3. HaGmionenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTHDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHue uHepuMH. 3aKOH WHEpUuU. B3anmMoneicTBhe Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TshKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANIPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. U3mepenune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBeHus MHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CI0)XEeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, sKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUSl JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuemmm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEMN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJNO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. l[IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TemIOBOe paclIupEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuvecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TermnoBbeix apurareneit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUSI.
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Hab6nronenue nuddysuu.

HaOnronenue siBeHUi cMauMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a IpU M3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Buae! Tenmonepenayu.

OxJaXxJiIeHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIEKTpUYECKOro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
HcTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuIeNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYEecKOoro Toka. 3akoH Jxoyms—JIenna.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS KU3HU Ha 3eMIIe.
Ompir  Opcrena. MarauTHoe 1MoJje  3JIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOka aMIeEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHuTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh OCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMU TeN HHIAYKIUEH U [Opu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKHA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa TPU MapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

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

Onpenenenue KIIJ[ nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJs  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATyIILKE.

18. MI3yueHune AeCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHEe pabOThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpOABUTaTENIbHON YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCcTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpertuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPTUs CKATOW NpyKUHbI. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHne NMITyJIbCca PU HEYTIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHue UMITyJIbca NpU a0COJIFOTHO YIPYIOM B3aUMOJCHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBMKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHKSCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKECHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JECUCTBUEM CHUJIBI TSHKECTHU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BRIHY X IECHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpezneneHne dYacTOTbl M Tepuoja KojeOaHM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Mepuoja  KoJjeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETA.

Jlemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe 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 HeloTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuyeckuii CBETOBO/I.

Xon ydei B coOuparorieit JInHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mogens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

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

2. M3yueHue xapakTEepPUCTHK N300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBUCUMOCTHU YyTJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJIa
naacHusA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

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

Paznen 12. KBanToBbIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sznpa. HWszoromsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX sIED.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnropeHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBaHue TPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHus W OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUM AAHHOTO MOJIYJIA PEaJUu3yOTCSd U CUCTEMATU3UPYIOTCS BHUJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKH, OBJIAJECHHE YMEHHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHsS II0Jy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszeliia peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBINOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBSICHATH
(duznyeckue BICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0OBaHMs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TECOPETUUECKUX BBIBOOB;

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UHU.



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

N3yuyenue ¢u3nKy HA ypOBHE OCHOBHOTO OOIEro oOpa30BaHUs HAMPABICHO

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

B pesynbprare usyuenus Gu3MKu Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESTEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KAuyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NeSTENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0/1aromnoJIy4us:

- OCO3HaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MNPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUMH,

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TMpPUMEHEHHE (U3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu ux

pelieHus;

e 8) amanTanmum K HM3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAaHUM U
IPOCKTOB (DU3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

e - TIOBBIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
e TEIbHOCTD;,

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHUS TporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JelicTBUA:
e BBISABIATHL M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHMSI JJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JTAaHHBIX U HAOJIIOICHUSIX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4deOHOH (u3uYecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 000OIIEHUSI M BBIBO/IBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOMU
(bu3nYeCKOn 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHUE 33/JaYd M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, OOHapyXKUBaTh Pa3TUIHUe U CXOACTBO TIO3UIIHA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3HMUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW paOOTBI TpPU PEUICHUH KOHKPETHOW (hU3uUecKon
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNaTh POJH, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAasi KAYECTBEHHOTO Pe3ysbTaTa o
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (pU3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TPYMIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelieHHs (PU3UUECKON 3a1auu WK
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUN;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

JIaBaTh aJI€KBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
bu3MUecKoro HMCCIeOBaHMS WM  [POEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUS, pPABHOAEHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JIBIDKCHHE, HEPaBHOMEPHOE  JBUXKEHUE, HWHEpIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaaya [aBiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIABaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUU B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXHUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIa TSKECTU, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIIBI (U3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHHUYECKOU
OHEPruM, TPU DOTOM [aBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOU (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojoxkeHue  (rumoresy),  pa3inuyaTb W UHTEPHPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYA0OBaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS NPUOOPOB C YYETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Tena, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauyecTBa 00pabOTKU MOBEPXHOCTEM Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BHJIE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAS  CWIa, JCHCTBYIOIIAas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUIa TEXHUKU OE30MacHOCTH TpU paboTe ¢ 1abopaTOpHBIM
000pyIOBaHHUEM;

yYKa3bIBaTh MPUHIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIOIIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUXKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh TPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJIICHUN U HEOOXOIUMBIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNW B TOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU o0paleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COOIIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUSI PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOrO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MIHTepHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWM, TPU ITOM TPAMOTHO MCIOJb30BaTh



U3YYEHHBbI TOHATUHHBIMN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIBb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIEHHBIH W HEHACBHIINICHHBI Tap, BIAXHOCThb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacIIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, WUCIIApEHHUE,
KOHJIEHCAIUsl, IUIABJICHWE, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHTYKIIHS)
0 OINUCAHWID MX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUU B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupoje, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, SJIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jped(d MoroCOB, PO MAarHUTHOTO MOJSA JJIsl KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBICHSTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUloTa
TJIaBJICHUS, yJeldbHAas TeIUIoTa NapooOpa3oBaHUs, yaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TNpH ONHCAHMM TPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YyEeMbIX BEIUYMH, 0003HAYEHUS U €IMHUIIBI
¢u3nyeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$u3NYECKyI0 BETUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma i1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcCKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJladyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEoOXoauMble JUIsl €€ pelieHusi, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, €IaTh BBIBOIBI;

IPOBOJUTH OMBITHI 1O HAOJNIOACHHUIO (PU3MYECKUX SIBJICHUNA WM
(¢uznyecKux CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoiaromei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHATHOTO TMOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,



CBOMCTBA DSJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHJbI TOKa, HANpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIPYro C  UCIOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMNEPEYHOrOo
CEYEHHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIENOBAHUE TIOCIEAOBATENBHOIO M IMAPAJUIEIBHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETP, MapoBas TypOMHA, amMIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUNH U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATb CXEMbI SJIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapalljIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (DU3MUECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3IIOPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIICCTBJIATh TOUCK WHPOpManmu (U3HUUECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH H TYyTEM CpPaBHCHHS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJIHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3HUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepUaIbI,
pecypchl cetu MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ComepKaHWs, B TOM 4YHCJIE MYOIMYHO TIPEACTABIATh PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, TPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOCKTOB W HWCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pacHlpeAeiaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAJl B
JeSATEeTbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmalius
(ynmpyrasi, mjaacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHHUYECKUE KOoieOaHus u
BOJIHBI, 3BYK, HH(Pa3BYyK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE [BIDKEHHE, CBOOOHOE
NaJIeHUe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPAXKEHUE
3ByKa, MPSMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIICKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (UBUYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBHI, ABMKeHUE TIaHeT COIHEYHON CUCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO M PEHTTCHOBCKOIO U3IYYEHHUM, €CTECTBEHHBIN
PaIMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CpeIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSIKECTH, YCKOPECHHE
CBOOOJTHOTO TIQJEHHUS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWuecKas »>SHeprus,
MIEPHOJT M YacTOTa KOJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbl), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W EIUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIMI OTHOCHUTEIbHOCTH [ amuies,
3aK0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
buznyECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOMINE WM M30BITOYHBIC JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYNHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(GuU3MYECKUX METOMOB, HCIONB3Ys OMHCAHHE HWCCIEeNOBAHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JeNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YyYEHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 HW30BITOUHOrO Habopa
0o0OpyOBaHUS, ONHCHIBATH XOJA OMbITA U €ro  pe3yJbTarhl,
bopMyIUpOBaTH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUE U3MepsIeMOol BeIMYUHBI ((OKYCHOE pPacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCUMOCTEH (DHU3MUECKMX BEITUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHWs W yrja MpejJoMJICHHs OT yriia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJIEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4ecKoro MU MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass Cuja CcOoOMparolell JIMH3bl, paJAMOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1adopaTOpHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Mepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHMUECKUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-TMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCETHEBHOM
XKU3HU 111 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEel cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3arpoc, HaXOAUTh



NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (pU3MUECKOro coAepikaHMs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
MHpOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAECpKAHUS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar u3y4aemoro pasiena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY KAIOIIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O VIS 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeniecTBa 1
p B https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnuecKoe JBIKECHUE 3
a https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Buast i https://m.edsoo.ru/7416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHepIrust 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TerioBhIe iBJEHUA
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 % i 20 2 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €TI0 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa 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
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 Mexaaundeckue Kojaeda 7 3
RARITHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 I https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka O pUpoE.
SBnenus npupojipl. Guzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

®dusnueckue BeIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TEMIIEpaTyphl"

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAY4YHBIN METON
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

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

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




Crtpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmorexa [IOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [IOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanndeckoe OBUKEHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIBIOKEHHE
bubnuoreka IIOK
13 Ckopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubmmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
P N P bubmuorexa [JOK
15 B3anmopeiicTBue Ten Kak mpuyMHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmnoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuoreka [JOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD)
21 SBnenue TaroreHud. Cuia TSXKECTU
CBsi3b MEX]y CHIION TSKECTH U
. bubnuorexa [JOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuiia TsKecTu
7 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
DU3NYECKUE XapPAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Nsmepenune cun. JlnHamomMer
p A P https://m.edsoo.ru/ff0al8cc
bu6 OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HalpaBJICHHBIX
26 10 OJHOM Hﬂﬂ?\,i)ﬁ ’ bubmorexa HOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemrenue 3agau o reme
"PaBHonelicTByromas cui"
)% TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydueHue bubmuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapakTepa CONpPUKACAFOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3anau o remam: «Bec

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

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

32 IUIOTHOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cunb»

13 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuoteka [JOK
YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenada naBieHus! TBEPALIMU
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 JICCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenue 3amaq mo teme «/laBnenue B bubmuorexa [JOK
JKHIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOrmaromuecs cocyabl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r N
39 VADABIIIHCCITI Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKUJIKOCTHBIN HAcOC
Atmocdepa 3emin. [TpudarHb
CyIIIECTBOBAHUS BO3 HOU
41 o}(;I:nquH 3emiu 3£3ylf(-:II/IMOCTb bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuoreka [JOK
42 B LA
ec Bo3ayxa. AtmochepHoe naBicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHUs. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTbH aTMOC(EPHOTO
44 aBJICHUS OT BbI TIj)HIZI OBHEM bubmorexa HOK
AABIC © c0 AP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau mo reme
46 n n
ATMoOcdepHOe aBiIeHHE
eHCTBHUE KUJKOCTH U Ta3a Ha
47 f r HH I[13 HUX TEJIO brbmorexa HOK
OTPYIREHHO® ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpeneneHue
43 BBITAJTKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

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

https://m.edsoo.ru/ff0a33fc




49

50

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

IlnaBanue Temn

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€ rpy30mnobLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomiasanue»,
«/laBiieHnE TBEPABIX TEN, JKUIKOCTEH
U ra3oB»

Mexannueckast pabora

MomntHocts. EquHUIEI MONITHOCTH

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

56

57

Ypok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare

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

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPBIX T,

bu6mmorexa [IOK
https://m.edsoo.ru/ffOadffe




59

60

KUIKOCTEHN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue ycIioBHil paBHOBECHSI
pbIyaray

Pemmenue 3a1a4 o TemMe «Y CI0BUSA
paBHOBECHsI pblYara

0.5

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

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

61

KoaddumnmenT mone3noro neicTBus
MmexanusMma. Jlabopatopnas pabora
«M3mepenue KIIJI HaknOHHON
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
mottHocth, KIT/T"

MexaHuueckasi S3Heprusi.
KuneTtnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

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

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

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

65

YPOK-3KCIIEpPUMEHT MO TEME
"DKcnepuMeHTaNIbHOE OIpeieIeHHE
M3MEHEHUS KUHETUYECKOU U
MOTEHLIUAJIbHON SHEPTHH NTPU
CKATBIBAHUHM T€JIa IO HAKIIOHHOM
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




o teMe "MexaHnueckoe IBuKeHue"

PesepBHeIit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabdorta. MOMIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monaenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnmoBoe pacuIMpeHre U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buzel reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB ¥ MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepereHus"

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

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOTO ISl HArPEBAHMSI TEJIa
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN

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

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

p bu6mmoreka [JOK
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAas
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

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

20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnnorexka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumteane. Y nenpHas temiora bu6mmorexa [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BIIQ)KHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHuHUIIBEl paOOTHI TEMJIOBBIX
neurarencii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUS U IIpEBpalICHUs
SHEPTUH B TEIIOBBIX Mpoleccax

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTa"

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

28

KonTponbhas pabota no teme
"TemmoBele ABiIeHud. M3menenne
arperaTHBIX COCTOSIHUH BeriecTa"

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

29

30

DnekTpusanus tein. /[Ba pona
ANEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLMA
TeJ UHIYKLUEN U ITpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEJI.

bu6mmoreka [IOK

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

1 Hanpsis>keHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
Hocutenu snektpuyueckux 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
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €r0

36 cyuiecTBoBaHus. McTouHuku bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 ANEKTPUYECKOTO T0JIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKUM TOK B METaJlJIax, bubnuotexa [JOK
JKHUJIKOCTSIX U Ta3ax 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 LOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpUYECKOE HAMPSDKEHHUE.
Bonbsr™merp. JTaboparopras pabota

bu6mmoreka [IOK

42 0.5
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HarnpspKkeHus"
43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH
44 3JIEKTPUYECKOIO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U MaTtepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka
https://m.edsoo.ru/ff0aa44a
enu
Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKAa, UAYILIETO YeEPE3 PE3UCTOP, OT 1 bubnmorexa LHOK
» WAV pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaICIHHOE
COEJIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
[OCJEI0BATENBHOM COCAUHEHUH NBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIsl pa3jInyHoro bubnmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH ANIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a601}“)1,1 u II\)/[OI_I_I}II)OCTI/I :—)JIeKTqueCKOFO buGnnorexa LIOK
pabor P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNEeKTpUYECKUe ey 1 MOTPeOnuTenn
53 DJIEKTPUUECKOI YHEPTUU B OBIT bubnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3aNMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenne bubnnorexa [JOK
MOJI€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1oJjie
bu6mmoreka [IOK
56 3eMJI1 U ero 3Ha4YeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEeKTPUUYECKHE 3aps/Ibl.
bu6mmoreka [JOK
57 3apspKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKHe 3apsiIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoAcucTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

MpoBepoyHas pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuiickas
IpoBepoyHas pabora

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

60

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

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

61

[TpumMeHeHne AIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopartopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHE
paloThI eKkTpoBUrarTesns"”

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

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKOW SHEPTHH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTpUUecKe U




MAaTrHUTHBIC SIBJIeHUS"

KonrtponsHas pabora o teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [IOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PezepHsblii ypok. Pabora ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ffO0accSe
68 PesepBHbIil ypok. Pabora ¢ TekcTamu |
1o TeMme "MarHuTHbIC sIBJICHHS"
OBILEE KOJIMYECTBO YACOB I10 68 1455

I[TPOTPAMME




9 KJIACC

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

| MexaHnn4eckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE | bubmmoreka [JOK
JIBUMKECHHUC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst 1 MTHOBEHHAs 1
CKOPOCTb

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

6 PAaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOPEHHUS Tena npu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM ABIXKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomHoe nagenne teil. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O 1 bubmuoteka [IOK

oKkpykHoCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yriioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmuoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cuna ynpyroctH. 3akow I'yka https://m.edso:)_.lru/fanecaZ
16 Pewenue 3ampau no reme «Cuita
YIOPYTOCTHU»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPYKUHEI» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 Crna Tpenms https://m.edsofru/fanﬂ 38
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
Kod(pdurmenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnworexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuia TSDKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majieHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anaq no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
: P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaibHOW TOUKHU.
AGCOII0THO TBEPAOE TETO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpIOTO TENA C
. - https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKECTH
PaBHOBecue maTepuaibHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENIA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuisl. LeHnTp TspKecTH
73 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cunbl. L{enTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
" bubmuoreka [IOK
29 Teme "MexaHndecKkoe JBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHndecKkoe ABIKEHIE.
. " https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexannueckasi paboTa U MOIITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
YHOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 3HEprUU U paboTHI.
IToTenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPrUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

Ypoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

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

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
PY>KUHHOTO MasTHHUKA»

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJieOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

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

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoieOaHus ¥ BOJTHBI"

KonTponbhas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHEeHMs. MexaHudecKue
Kose0aHusl U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepennus "kana
53 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBanue 31eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 Ckopoctb cBeTa. BonHoBbIE cBOMCTBA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
bu6nunorexa LIOK
62 pacnpocTpaHEeHUE CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
but6mmorekxa [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO httos: /. ed p——
ps://m.edsoo.ru. c5¢
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanme
66 3aBUCUMOCTH yTIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHUus Ha
rpaHuiie "Bo3nyx-cTekno""
Ypok-koHpepennus "Micnoas3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPasKECHHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubnnoreka [JOK
68 JIunzel. OnTryeckast cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubmmoreka [JOK
69 [TocTpoenue n3o0paxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue BuG 110K
_ nonroTexa
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKON
. cobuparomei . https://m.edsoo.ru/ff0b4206
WJTBI COOMPAFOIIICH JTHH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmnorexa [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "JlegexTs
3penus. Kak coxpanuts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEeKTP U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [TOK
P 1 pel P https://m.edsoo.ru/ffOcOe2a
HaOJIOACHNH Yepe3 BETOBbIC
¢bubTpor"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxms”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue 1 morjouieHue cBera
79 atomoM. KBanTel. JInneiuaTteie bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOro siipa. Hykinonnas bubnuoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N30TOomnEI https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacmnana
VYpok-koH(pepenus "PagunoakTuBHbIE
P Gep bubnuorexa [JOK
86 U3ITy4eHUs B IPUPOJIE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
quceln

28 OHeprus cBA3U aTOMHBIX saep. CBsa3b bubnmoreka [JOK
MAaccChl U DHEPTUUA https://m.edsoo.ru/ffOc1d7a

29 Pemrenue 3amau no reme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u nenenusd saep. bubnnorexa [JOK
Ucrounuku sueprun CosHua u 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepnas

01 sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMme "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KonTponbhas pabota no teme
93 "DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"
[ToBTOpeHue, 06061IEHNE.
bu6mmoteka IIOK
94 Jlaboparopusie pabOTHI 1O KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTOpenue, o6o0menue. Pemenue
bubnunorexa LIOK
95 pacyYETHBIX U KaU€CTBEHHBIX 3a/1a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLEeCChI
96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeix agBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

97 pACUETHBIX U KAYE€CTBEHHBIX 3a/a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTanoBok"
[ToBTOpenue, o6o0mIeHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa OK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeToBbIE SBJICHUS
[ToBTrOopenue, o6o0menue. Padbora ¢
" bubnuorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMe "CBeTOBEBIE 1 bubnmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCII0JIB30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHHUC

pacrio3HaBaTh IPOSIBIICEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATD

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PH3HUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3NYECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUSA KW ITPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MAaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ K B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIorMyeckux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




(dbopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHMS 3aJa4yd 3alUCbIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUMHBI B (POPMYJIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYUYEHHBIH pPE3yJabTaT, HAXOAUTHb OIIUOKU B

XO0J¢ OIlbITa, ACJaTb BBIBOJBLI I1O €TI0 pC3yJibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynMpoBaTh — IpOBEpsieMbie
OPEINONIoKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HCCIECJOBAHWE 3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAaHUEM MPSMBIX H3MEpPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIENYS NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeNaTh BbIBOIBI

0 pe3yJibTaTaM HCCIeA0BaHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTb  IMPUHIIUIIBL )IGP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTh MPUHIHUIIBL HCﬁCTBHﬂ HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBJICHUM nu

HEeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH



1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHHKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO ~ JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMAIIHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe NMyOJUYHO JielaTh KpaTKue COOOLIECHUS O
pe3yibTaTtax IPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM ITOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIEe B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HMX XapPaKTCPHBIX CBOWCTB M Ha



OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  MCIHOJB3YEMBIX  BEJIHMYMH,
0003HauEHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMUMH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  IpaUKd  HM3YYEHHBIX  3aBUCHMOCTEU

Q)HSHHGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCEPHOCTHU

pemiath pacyéTHble 3a7auu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs 3a7adud, BbIOMpaTh 3aKOHBI U (HOpPMYIbI,
HeoOXOoauMBbIE Ui €€ pElIeHUs, MPOBOAUTHh PacuyéThl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHEe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACTIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MPOBEpsieMble

MPENIoNIOKEeHNs., coOupaTh  yCTAaHOBKY M3  INPEAJIOKEHHOTO



000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYTUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTaThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJB30BAHUEM MPSMBIX HW3MEPECHUIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHHs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHON 3aBUCUMOCTH B BUJC TaOJUIl U TPadUKOB,

JCJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHUA W HEOOXOIUMbBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCEPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbBHBIM W IapaljIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOANUTH TpHUMEpHl (HAXOAUTh HMH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpallleHUuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U
COOITIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollei cpeie
OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUUA yqe6HL1x 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKOM  JCATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHbIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC
pacno3HaBaTb TMPOABJIICHUEC HN3YUCHHBIX (I)I/I3I/I‘IGCKI/IX SIBJICHUN B
OKpYyKaromeM MHpeE, B TOM YHUCIIC (1)I/ISI/I‘I€CKI/IC SBJICHUS B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6HyI0, BBIACIIATD

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBIICHUN

1.4

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€I U (1)I/ISI/IT-IGCKI/IG SABJICHUA,
HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IIpU OIMCAHUU [IPABUIIBHO
TPAKTOBATbH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CAVHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (bOpMy'J'IBI,

CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHMMH



1.5

BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaATh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd NPaKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIEC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOMCTBa

($u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacu€THble 3a7auu (omMparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nueckue BEIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUE  HIIU
30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTb IIPpU IIOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAHHA, BbIACIATH
MMPOBECPACMOC TPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefieNsis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl (PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DM3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUH: MJIAHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUMH B BUJC Ta6J'[I/IIII/I



Fpa(bI/IKOB, ACJIaTh BbIBOJALI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEpPEHHs  (U3MYECKUX  BEIHYHWH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenysl MpPeIIOKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHbBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKM OezomacHOCTH TMpH  pabore ¢

1a00paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHbBIE NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3Aa, IJIAaHETapHas MOJENb aToMa, HyKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEoOXoauMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB IPH PEHICHUH Y4eOHO-TIPAKTHYECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOEHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU g oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpYKaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECpPKAHUS B CETU
WuTepHer, caMmocTosTensHO (OpMYIHpys IOMCKOBBIM  3armpoc,
HAaXOJUTh IYTH  ONpPENENICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMAllUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHUHM YYE€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu MHTepHeT; Biazere npuéMaMu

KOHCIICKTUPOBAaHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CcO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO HPEICTABISTh PE3YJIbTaThl MPOEKTHOM WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UMKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4éToM

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NIECKUX
IIPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnyeckue SABICHHSA: MEXaHWYECKHE, TCIUIOBEIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BeTMUMHBL.  M3MepeHHe — (QU3UUECKUX
1.2 BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrtecTBeHHOHayuyHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKAa HAy4YHOI'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaAO0JII0IaEMOTO SIBIIEHUS
14 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
Ls N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenne pasmMepoOB MaJIbIX TEIN.
N3mepenune TemmepaTypbl IPU HNOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JATYUKA TEMIIEPATYpPBI
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBI.
2.1 OnbITel,  JTOKa3bIBAIONIME  JIUCKPETHOE  CTPOCHHUE

BEIIECTBA

2 JBwxenue yactun — BemiectBa. CBs3b  CKOPOCTHU
2.2 JIBWDKEHUS YacTHI[ C TeMmmeparypod. bpoyHOBCkoe

nBIKeHue, Iuddy3us

23 BzauMmopeiicTBue yacTHIl BEIIECTBA: MPUT)KCHUC U

OTTAJIKUBAHHUC




24

ArperatHble COCTOSIHUSI BEILECTBAa: CTPOEHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  Tel.
B3auMocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psitoB  (c
ucrolib30BaHueM ¢otorpaduii).

OnbITH IO HAOTFOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 00HapYyKEHHIO JercTBUS CHIT

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBIDKEHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBUKEHUE
32 Ckopoctb. CpenHsst CKOpPOCTb TP HEPABHOMEPHOM
' NBUKEHUH. Pacyér myT u BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJl KaK NMPUYUHA U3MEHEHUS CKOPOCTH JIBUXKEHHUS TEJl.
Macca kak Mepa HHEPTHOCTH Tejia
34 IInotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Chia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 Crnoxxenue cui, HamNpaBlICHHBIX IO OJHON IPSIMOM.
) PaBHOelicTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOMWJIA M Tak janee). OmpexneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuKa 10
HaKJIOHHOM  MmIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHPYIOLIHE
3aBUCHUMOCTh PacTsDKEeHUs (nedopMmaruiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMprUuKaCaroOmMnuXxcCsa HOBCpXHOCTeﬁ

DusnuecKue SIBICHUs B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMIOJIIHUITHUKKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

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

+ yBEJIMYEHUS TaBIICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TeJlaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTnyeckue MaliuHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOiarommecs cocyabl.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUS BO3AYIITHOW oOomouku 3emin. OmbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOTO JAABICHHS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro npasneHus. llpuGopel s
' M3MepeHust aTMOC(EpPHOro JaBIeHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TlnaBanue ten. Bo3gyxormnnaBanue
49 [IpakTudeckue padbOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT




o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
KHIKOCTH. Kounctpynposanue apeomMerpa WIIH

KOHCTPYHUpOBaHUE  JIOJKM W  OmpejesneHue  eé

rpy30I04bEMHOCTH

®dusnueckue  SABIEHUS B MPUPOJAE:  BIMSHHUE
4.10 aTMOC(EpPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpoiicTBa: cooOLIatOIIMUECs COCYAbI,
A1l YCTPOMCTBO  BOJONPOBOJA, TUIAPABINYECKUN TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' I10cKOCTh. [IpaBuito paBHOBeCHs pplyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o10T0€  mpaBwioy  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
- [MomHast MexaHWUYECKass PHEPTUs. 3aKOH W3MEHEHHsS H
' COXpaHEHMsI MEXaHUYECKOI SHeprun
[IpakTuyeckue paboOTHI:
5.9 Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM

ABMOKCHHUHN TCJla 11O l"OpI/I3OHTaJ'IBHOI7I IMMOBCPXHOCTH.




Hccnenosanue yCJIOBHI paBHOBeECHs phluara.
Namepenne KIIJ| HakioHHOW mmockoctH. W3yudenue

3aKOHa COXPAaHCHUA MEXaHHUYECKOM SHECPTrrun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasziena 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
' MoJsieKyd.  OmbITbl, HOJATBEP)KIAIOLUIME  OCHOBHbBIE
I0JIOXKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
6
TEOpUHU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacmmMpeHue u cxaThue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TETJIOBOTO JIBM)KEHHSI YaCTHUI]
67 Buytpennss sueprust. CriocoObl U3MEHEHHs] BHYTPEHHEH
' SHEpruu: Terjionepeaya 1 copepiieHue padoThl
68 Bunel temsonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3JIy4yeHue
6.9 KommuectBo  temmoTel.  YIenbHas — TEINIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanmaHca
611 [1naBneHue U OTBepAEBaHNUE KPUCTAUNIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa niaBJICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus.  Mcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxnocTh Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbiX — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
mpoieccax
[IpakTuueckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
####Par#H##OnbITEI IO  BBIPALIMBAHUIO  KPUCTAIIJIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnpITel 10 HAONMIOACHHUIO  TEMJIOBOTO
paCIIUpPEHHUS Ta30B, JKUJKOCTEH U TBEPIBIX TEII.
###Par###OnpeneneHue naBlieHUs] BO3ayXa B OauioHe
6.17 LIIIpHULIA.

#H##Parf##0nbITbl, JIEMOHCTPUPYIOIINE 3aBUCHMOCTH
JIaBJICHUs BO3[yXa OT ero oO0bEéMa W HarpeBaHUs WU
OXJIQKICHHUSI.

##H#Par###] [poBepka runorTessl JUHEHHON 3aBUCUMOCTH
JUIMHBl  CTOJIOMKA KHJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphl.

###PartH##Habmonenne U3MEHEHUS BHYTpEHHEH

OHCPIrUr TECJIa B PC3YJIbTATC TCIIOIICpEAAUn H pa6OTLI



BHCIIIHUX CHIL.
###Part##lIccnenoBanne SBJICHUS TEIUIOOOMEHa TIpH
CMENIMBAHUU XOJIOTHOU U TOpsYEH BOJIBI.
###Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#H##Par###Onpenenenue yAeIbHOU TEIIIOEMKOCTH
BCIICCTBA.

###Par###lccnenoBanue mpoiiecca UCIapeHus.
###Par###OnpenesieHue  OTHOCUTEIBHON  BIAXXHOCTH
BO3/yXa.

###Part##OnpeneneHue yaelbHOW TEIUIOTHI IJIABJICHUS

JIbpaa.

6.18

6.19

Ousnyeckue SBICHUA B MPHUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SBIEHUS B IPHUPOJAE,
KpUCTaJIJIbl B NIpUpoe, uzinydenue CoiHila, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHnueckue  ycTpoWcTBa:  KalMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XHUIKOCTHBIM TEPMOMETD,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETP, MapoBas TypOMHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

3HeKTpH3aHI/IH TCII. I[Ba poaa 3JICKTPUYICCKHUX 3apA10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona
(3aBHCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TN OT

BEJTMYMHEI 3aPsJI0B U PACCTOSIHUS MEX]TY TEITaMHU)
Dnektpuueckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro
nonst. [IpuHIMO Cyneprno3uiuu 3JIEKTPUUECKUX MOJei
(Ha KaYECTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. aﬂeMeHTapHBIﬁ

anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHMKH U




JIUBIIEKTPUKH

7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. ICTOYHMKH MOCTOSTHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUAKOCTAX U razax
. OnekTpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
' HaIpsHKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
Pabota W MOIIHOCTH JJIEKTPHUUECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenua
713 DNEeKTpUYecKUe LEenu U MOTPEOUTENU SJIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe mnoje 3eMIM U €ro
' 3HAYEHUE NS )KU3HU Ha 3eMIie
716 OmneIT Opcrena. MarauTHOE 10JIE AIEKTPUUYECKOTO TOKA.
' [IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JleficTBe MarHUTHOrO TOJIA Ha MPOBOJHUK C TOKOM.
17 ONEeKTpOABUTaTENb NOCTOSSHHOTO TOKa. Mcnonp3oBaHue
' JJIEKTPOJIBUTaTeIell B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIIOpTe
Onbertel @apanes.  SIBneHue  IEKTPOMArHUTHOM
7.18
nHaykuu. [Ipasuno Jlenna
719 DIEeKTpOreHeparop. CriocoOsI MOJTY4eHUS

BJIEKTPUYECKON SHEPIuM. DNeKTPOCTaHITUN Ha




BO300HOBJIIEMBIX HCTOYHHKAX SHECPIrun

7.20

[IpakTuueckue padbOTHI:

OnbITH IO HAOIONEHUIO SJCKTPU3ALUH TEJ MHIYKIHEH
Y [IPU CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOIHUKY U JUDJICKTPUKHU.

COopka u mpoBepka pabOTBI SICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UcCTope.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
ANEKTPUYECKOTO0 COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAN [TONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS  HANPSIKEHUH MpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpPU MapaiieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yuenre MarHuTHOTO TOJISt TOCTOSIHHBIX MarHUTOB MPHU
ux o0beAWHEHWHM ©  pasaeneHuu. VccimemoBanue
JNENUCTBHUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJeHHUs TOKa B Karymike. V3yuenue

JIENCTBUS MarHMTHOIO IOJS Ha INPOBOAHUK C TOKOM.



KounctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
ANEKTPOABUTATEIbHON  YCTaHOBKH. OnpiTel 1O
HCCIIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIIMH:
HCCIe0OBaHUE W3MEHEHUN 3HAUCHUsS M HaIpaBICHUS

HMHAYKIOUMOHHOI'O TOKa

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
7.21 OpraHW3MOB, MarHUTHOE ToJIe 3eMJIH, Aperd MOFOCOB,
POJIb MAarHUTHOTO TIOJISL JUISl J)KU3HU Ha 3emiie, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIbTMETpP, PEOCTaT, CUETUUK DIEKTPUUECKON IHEPIUH,

AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC

722 AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJIBUTATEIb
IIOCTOSIHHOT'O TOKa, T€HEpaTop MOCTOSHHOIO TOKa
9 KUJIACC
Kon
Kog anemenra [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe JABMWXKEHUE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXAaHUUECKOTO JIBHXKCHHS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE
8 HepaBnomepHoe npsimonuHerHoe ABWkeHUE. CpemHsis
8.4 W MTHOBEHHasi CKOPOCTb Te€ja MpU HEPaBHOMEPHOM
JBIKCHUH
g5 Yckopenue. PaBHOyCKOpEHHOE IPSAMOJIMHEWHOE
' JBIKEHUE

8.6 CBoOomuoe nmagenne. OneITe! [ annnes



PaBHOMepHOE nBHMKEHHME MO OKpykHOCTH. llepumon u

8.7 yacToTra oOpamieHus. JInHEeiHas W yriioBas CKOpPOCTH.
LleHTpoCTpeMUTENBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMsl: cuila TPEHUS CKOJIbKEHMsI, CUJIa TPEHUS
' IIOKOSI, IPYTH€ BUJIbl TPEHUS
8 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
%15 IBwxkenne  riaHer  Bokpyr  Comnma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
%16 PaBHOBecue maTepuanibHONM TOYKU. AOCOIIOTHO TBEPIOE
' TEJOo
817 PaBHoBecue TBEpPIOro Tena € 3aKpPEIUIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nmnynsc Tena. U3menenne uMirynsca. MIMmynsc cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
822 PaGora cun TskecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loteHumanpHas SHeprus Tena, MOJHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
8.27 Ompenenenne CpemHE CKOPOCTH CKOJBXKEHUs Opycka

WM AOBWXXCHUA IMHMapUKa 110 HAKJIOHHOM IIJIOCKOCTH.




OmnpeneneHrue yCKOpeHUs: Tela MpU PaBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM
JIBYDKEHUHM 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKCHUS
OT CWIbl HOpPMalbHOrO JnamieHus. OmnpeneneHue
kodhdunmenTa TpeHUs CcKoimxkeHus. OmnpeneneHue
KECTKOCTU TMpYyXKuHBL. OrmpeneneHue padOTHI CHIIbI
TPEHUS TIPU PABHOMEPHOM JIBIKCHHH Tella TI0
TOPU30HTANILHOM TOBepXHOCTH. OmpeneneHue padOThI
CUIBI  yOpYyrocTd  IOpu  NOABEME  Ipy3a €
WCIOJIb30BAHUEM  HETOJBIIKHOTO M TOJBHIKHOTO

OJIOKOB

8.28

dusnueckue SIBICHUS B nprupoac: MPUINBLEI U OTJIIUBEIL,
ABMOXKCHUC IIJIAHCT ComnHeunon CUCTCMbI, PCAKTHUBHOC

ABWIKCHUC KUBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOMCTBA:  CHUJOMETP, JaTYUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTHKU

> KoJIeOaHM: TIepuo/I, YacTOTa, aMILIUTYIa
92 Marematnueckuit u IIPY>KUHHBIN MasITHUKH.
' [IpeBparenue sHepruu npu KoaedaTenbHOM ABHKEHUN
93 3aryxatomue koyieOaHus. BwIHYXIeHHBIE KOeOaHMs.
' Pesonanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpononpHble U MomNepedyHble BOJHBL. [[nMHA BOMHBI U
' CKOpPOCTb €€ pacnpocTpaHeHHs. MexaHM4eCcKHe BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTh 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK




9.7

9.8

9.9

[IpakTuyeckue pabOTHI:

OmpeneneHre 4YacTOTBI M Iepuoja  KoeOaHUi
MaTeMaTHYECKOT0 MasiTHUKA.

OmpeneneHre 4YacTOTBI M Iepuoja  KoJieOaHUi
PY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH —Iepuoja  KoJjeOaHui
NPYKMUHHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neprozaa KoJeOaHmi rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npykuHbl. M3Mepenne yckopeHus: cBO0OOTHOTO MaICHHS
dusnyeckue SIBICHUS B MPHUPOJE: BOCIPHATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMUYECKHE BOIHBI,
IyHaMH, 9XO

TexHuyeckue YCTPOWCTBA: 3XOJIOT, HCIIOJIB30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

l0.1 DJNEeKTPOMarHuTHOE IoJie. DJIEKTPOMArHuTHbIE BOJIHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DnexkTpoMarHuTHas mnpupoga cBera. CKOpoCTh CBeTa.
' BonHoBBIE CBOlICTBA CBETA
[IpakTuyeckue paboOTHI:
104 N3ydyeHne CBOICTB  3JEKTPOMarHUTHBIX BOJH C
MIOMOIIIbI0O MOOMIJIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MpUpoje: OHOIOrHYecKoe
10.5 neiicTBue BUJUMOTO, yIbTPapuOIETOBOIO u
PEHTTE€HOBCKOTO U3ITy4eHHUN
10.6 Texauueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBast monens cBera. MicTouHuku cBera
11.2 [IpssMonMHENHOE pacIPpOCTPAHEHHUE CBETA




Otpaxenue ceta. [Imockoe 3epkaiio. 3aKOH OTPaKEHUS

11.3
cBeTa
114 [Ipenomiienne cBera. 3akOH MPEIOMIICHUS CBETa.
' [TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA
11.5 Jlunza. Xop jiydeii B JIMH3E
116 OnTudueckast cucrema Qoroanmnapata, MUKPOCKONA H
' TeJecKorma
117 I'maz kak omnrtuyeckas cuctema. bIH30pyKOCTh U
' JAJIbBHO30PKOCTh
118 Pasnoxxenue 6enoro cBera B criekTp. OnbiTel HptoTOHA.
' CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#H#HPar###ccneqoBanue 3aBHCUMOCTH yria
OTPa)KEHHUS CBETOBOIO JIyya OT YIJIa MaJICHUS.
###Par##l3yuenue  XapaKTepUCTHK  H300paskeHUs
IpeIMeTa B IJIOCKOM 3€pKalle.
#H#HPar###ccneqoBanue 3aBHCUMOCTH yria
MpEJIOMJICHUS CBETOBOTO Jyya OT yrja IMaJeHus Ha
119 TpaHULE «BO3JIYX — CTEKIION.
' ###Par#t#lonyyenre  u300pakeHUH C  MTOMOUIBIO
coOuparoIei JTMH3HI.
###Par###Onpenenenue (POKYyCHOrO pacCTOSHUS U
ONITUYECKOM CUITBI COOUPAOIIEH JTHH3BL.
##H##Par#H##OnbITEl 110 pa3joXKeHUI0 Oenoro ceera B
CIIEKTP.
###Par###OnbITEl 10 BOCHPUATHIO 1[BETA IPEAMETOB
P UX HAOJIIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
®duznueckue gBIeHUS B mpupoje: 3atMeHus ConHua u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SBJICHUS B aTrMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OUKH, MEPUCKOIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBEBGIE ABJIEHUA

12
12.1

OmnbiTel Pezepdopna u miaHeTapHas MOJENb aTOMA.

Mogens aroma bopa



I/ICHYCKaHI/Ie N IIOTJIOIICHHUME CBCTA aTOMOM. KBaHTHI.

122 JIuneityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue aromHoro sgapa. Hykmonnas Moxens
' aTOMHOTO sapa. M3oTonsl
125 PaguoaxkTtuBHble npeBpamieHus. Ilepuon mnomypacnana
' ATOMHBIX SJEP
12.6 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsIOBOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBsI3U aTOMHBIX s7iep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. MIcTouHUKM sHEprun
' ConHua u 3B€311
12.9 Snepnas osHepretuka. JleiicTBHE  pagMOaKTHBHBIX
' W3IIy4€HHUI Ha )KUBBIE OPraHU3MBI
[IpakTuueckue paboOTHI:
HaGimtonieHne CrjiomHbIX M JMHEHUYaThIX CIIEKTPOB
12.10 W3IIy4EeHHUS.
HccnenoBanue TpeKkOB: M3MEPEHHME SHEPrUU YacTUILIBI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
N3mepenue paaroakTuBHoro ¢poHa
®usnueckue SBICHUS B IMPUPOJAE: €CTECTBEHHBIN
pPaauoOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaINOAKTUBHOE W3IIYYEHUE NPUPOIHBIX MHWHEPAJIOB,
JEHCTBUE PATMOAKTUBHBIX H3IYYEHUH Ha OpPraHu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUIYQJIbHBIA TO3UMETP, KaMmepa Bunbcona



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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
M TO3HAaBa€MOCTH SBJIICHUN MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsl MaTEPUU, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEUIECTBA, O (U3MUYECKON CYIIHOCTH SIBICHUH NPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3HUECKUX SBICHUHN
B OKpYXKalOIIeM MHpe, BBIACHAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJHUYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME UX JJIs PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3Ys PU3UUECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpyAa: HaONroAeHUE (QU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OIBITA U 3aIMCHIBAT €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
NPOBEICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHON MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MIOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMmenne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIECIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysl 3aKOHbl U (OpMYyJbl, CBS3bIBAIONIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONPENeNATh Pa3MEPHOCTb

¢bu3nYeCKOi BEMTNYNHBI, TOTYYEHHON NPU PEIICHUH 3aauu

YMmenune XapaKTCPpU30BaTh  IMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB MO0 MX OIMUCAHWUIO, UCIIOJIB3YA 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue HWCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXAmoIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs U MPEJACTaBICHUS HH(DOpMAIUH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUI; YMEHUE OLEHHUBATh JTOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHWE  MCIIOJb30BaTh  MPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-MOMYJISPHYIO JUTEpaTypy
(U3UYECKOTO COJEp)KaHMs, CIIPAaBOYHBIE MaTepHUalIbl, PECYpPChl CETH
WuTtepHer; BrnageHue 0a30BBIMM  HaBBIKAMU  MpeoOpa3oBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIpyryl0; YMEHHE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB



INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEPEMELICHNs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBhl T€jJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKCHHUS:
2
Sl =v,, #1+a,* ;
2
DopMynbl Il MPOCKLUUU IMEPEMELIEHUs, NPOCKLHUU CKOPOCTU U IPOCKLIHUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHMOCTH OT BpPEMEHM MJi1 NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOCKLUHU IIepEeMELICHUs], KOOPAUHATBl IIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMysibl, OMKMCHIBAIOIIKME CBOOOJHOE MaJeHHE Tena I10
1.5 BEpPTUKANM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTEIBHO TIOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpyxkHocTH. Hanpasienue
CKOPOCTH.

Qopmyna AJid BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTHU U TEPHOL

oOpareHus:
2nR
L=
T

LentpocTtpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= 1
T
Macca. [InotHOCTb BemecTBa. opmysia sl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, JEHCTBYIOIIEN Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}_?
12 TpeHue Mokost U TpeHHUE CKONbXEeHUs. PopMyIa sl BBIYUCICHUST MOJLYJISI CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heymnpyrue aegopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BEIYUCICHUS CUJIBI TSKeCTH BOIM3H nmoBepxHocTH 3emnu: F = mg.
JIBrmxenue maneT Bokpyr Comnnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynbe cucremsl Ten. U3MeHeHne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIs SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTB:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIsI BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON



SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SJHeprusi:

E=E;.+E ?

1.19 3aKkOH COXpaHEHUsI MeXaHWYeCKOM sHepruu. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOM HEepPTruu B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpamenne MeXaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Mowment cunsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7sl BEIYUCICHUSI TaBJICHHs TBEPAOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna sl BEIYUCIICHUS JABICHHUS BHYTPU KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna IS ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NEeNCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYAOB U BO3AYXOIIABAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyina, CBI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNpPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanunyeckue BOJHBI. [IpoAoJibHbIE M TOINEPEYHBbIE BOJHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbXKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoga KoieOaHUI MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIBI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CUJIBI YIPYrocTH HpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOAbEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOLIEN CHIIBI
OT MAcChl Teja; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEW B IPYXKHUHE, OT CTEIEHU
negopManuu MpYKUHBI, YCKOpPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Nepuoaa
KoJIeOaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH MPY>KUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHojJa KoJIeOaHU HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue s61eHUs 6 npupode: TPUMEPBHl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKCHUC TIJIAHCT ConHeuHoi CUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYard B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro JaBiIeHHUS Ha KXUBOW OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAINIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOIIAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannnueckue u amopdHbie Tena

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxkenue, nuddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TernoBoe paBHOBECHE

Y Buytpennsis sneprus. PaGora u Teruonepenaya Kak CroocoObl H3MEHEHUS

' BHYTPEHHEHN SHEPrUun

2.7 Buap! Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y AelbHAst
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX IpoOIEccax. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHHMe BHYTpPEHHEH SHEpPruM B Ipolecce

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

napoobpazoBanus: L = Q/m

2.11

BraxxHocTs BO31yXa



2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEPIUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHH}I}I 3HepFI/I}I CFOpaHI/ISI TOIlLJINBA. y,[[eJ'II)HaH TCIIJ10TAa CFOpaHI/IH TOIIJINBA.
q=0/m

[Tpuntumne! paboTs! TermoBsix ABuraTenei. KI1JI rermoBoro asurarens

Ilpaxmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThiM LUIUHAPOM, MOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IaBieHus Jnpaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3IMYHBIX YCJIOBHUSAX; SIBICHUS TEIJIOOOMEHAa NPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIiecca UCIapeHus

2.16

Duszuueckue s6l1eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC U KaAIIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 2JIEKTPUUECKUX 3apsI0B
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC OJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKUi TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.



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

DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICITbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
310 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 Onerter @apazes. SABnenue snekTpoMarauTHoN HHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
W3mepenne  ANEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.



HpOBepKa nmpasujia Jjis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), JIEKTPUYECKUE
pEeIOXPaHUTENH, D3JIEKTPOMArHuT, OJJIEKTPOJBUTATeNlb IMOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSTHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana sekTpoMarHuTHRIX BOJTH
3.20 JlyueBas mognensb cBeta. [IpsiMonuHeliHoe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTUyeckas cuia
. muu3bl: D = 1/F
3.25 I'ma3 xak onrtuueckas cucrema. OnTudeckue mpudopsI
Ipaxmuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI;, (POKYCHOTO
paccTosiHusl coOuparole JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpEeAMETa U
M300pakeHHs, Korja MpeaMET pacloyiokeH B JBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lIccnenoBanue cBoWCTBa M300paXKeHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSHMSI JBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUS CBETOBOTO Jy4ya OT yria TMajeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
327 Quzuueckue seneHus 6 npupode: 3arMmenHuss ConHna u JlyHbl, 1BeTa Te,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anbda-, Oeta-, raMMma-usznyueHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [lepuoa nmonypacnaja aTOMHBIX SITIEP

4.5 Snepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOTO YMCEN
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHANBUAYAIbHBIN J03UMETp, Kamepa

Bunbcona, snepHas 3HEpreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Ouzuka: 7-i knacc: 0a30BBIN YpOBEHB: YUEOHHK; 3-€ nzganue, nepepadorannoe [lepobimkun
.M., IBanoB A.W. AkumonepHoe o0miectBo «M3aaTenbeTBo «IIpocBemnieHuey

» Gusuka: 8-i kiacc: 6a30BbI ypOBEHB: yUeOHUK; 3-¢ u3aanue, nepepadorantoe [lepbimkun
.M., UBanoB A.l. Akunonepsoe obmectso «M3narensctBo «lIpocBemmenne»

» ®uzuka: 9-i kinacc: 6a30BBIN YpOBEHB: YU€OHHK; 3-€ nzganue, nepepadorannoe [lepoimkun
N.M., I'yrauk E.M., IBanoB A.W. u np. AkuronepHoe o01ecTBo «M3marenbcTBo

((HpOCBeH_IeHI/IC»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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