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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha JAEATeTbHOCTHON OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOC00Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHHUS U (POpMHpOBaHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATIBEHON IeATEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHust oTBoaUTCS 272 4daca: B 7 kiacce — 68 yacoB (2 yaca B HENel0), B 8
kiacce — 102 gacos (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BenuuyuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemaua naBimeHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COpOTUBIICHUHN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpUCTHK U300PAKECHUS MPEMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIeHHe cBeTa aToMoM. KBaHTHI. JIMHEeWYaThle CIIEKTPBHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJI0BOTO M MAaCCOBOI'O YHUCEIN.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpXaHUs UM ONbITa  JAESTENbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHUE YMEHUAMH OOBICHITH (PU3HUECKHE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacro3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTIIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCCUid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX MMOCJICICTBUAN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIPaBIEHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUIM
APYTHX;

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

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

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

e - OIIEHKA CBOMX JACHUCTBHM C Y4YETOM BIUSHHMS HAa OKPYKAIOWIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoW Quznueckoin
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pe3yIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3aIIPOCHI NIPHU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (OpPMY  MpEACTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJibTara Imo
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENBHO COCTABIATH AITOPUTM PelIeHHs (PU3MUECKON 3a1auu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLIEHKY CUTYAIlMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
bu3MUEeCKOro HMCCIAEAOBAHMS WM TPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY APYIoOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBL OTpakaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIJKCHHE, HEpPaBHOMEpPHOE  JBWIKECHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJ U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W EIUHUIIBI (U3MUYECKUX BEITUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHMUSI, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOIUTH CIPABOUYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojoxkeHue  (TUmoresy),  pa3inuyatb W UHTEPHPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pYy10BaHMs,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX 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 CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH TpU paboTe C J1abopaTOPHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh NPHUHIIUIBI  JEHCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3JI0pPOBbS U COOJIOACHMS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX MCCIENOBAaHUN, TPU ITOM TPAMOTHO MCIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

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

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JIBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KAWUISIPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4Yucjie (U3UYECKUEe SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJIICHUS, UCIIONIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOADQPUIMEHT TOJEe3HOTO JEHCTBUS TEIJIOBOU



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BEIUYUH, 0003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M MPOIIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs DJHEPIrUM, IIPpU OTOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUS 3a/ladyd 3alMCBhIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPblE MOXKHO PpELIUTh NpPU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(buznyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alMs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DBJEKTPOJBUTATENS MOCTOSHHOTO TOKa): (OpMyIupoBaTh
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHUE NPOBOJHMKA, paboTra H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJII0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPHU padoTe C 1ab0paTopHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrUH, SJIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOHCTBAMHU, COXPAHEHHUS 37I0POBbS U COOIIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIIENATH HMH(OPMAILUIO, KOTOpas
SIBIISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HH(GOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM HCCIEeIOBATENbCKOW ACSITENbHOCTH, MPU 3TOM T'PAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjaacThueckasi), TpeHUe, LEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYK/ICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBHKEHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKue SBJICHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYecKas dHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaueHUsI W EIUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3alUChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIA
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUNA WIH
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIpOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MEpUTEIILHOTO IPHOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3ysibTaTaM MCCIeI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOIYYEHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK HHpOpMaMK (PU3HUECKOTO COJCpPKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TIpe3CHTAIlued C y4ETOM OCOOEHHOCTEH ayJIUTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 0 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1 1
CTpockue BetecTsa 0 https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 1 0
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

3.3 Crna. Buaet e 14 0 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 . https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBble IBJICHUSA
. bubnuorexa [JOK
. 0 0
11 CTpocHHe 1 CBOHCTBA BELLCCTB 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 T 33 1 6.5
CILIOBBIC HPOECCH https://m.edso0.ru/7f416194
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 0 1 bubnuoteka [JOK
' Y UX B3aUMOJICVCTBHUS https://m.edso00.ru/7f416194
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 31 1 10 https://m.edsoo.ru/7fA16194
bu6mmoreka [IOK
2.3 M 11 2 4
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
24 7 1 1
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f416194
Hroro no pazneny 58
Paznen 3. [loBTOpHTEIbHO-00001IAI0IHIT MOTYJIb
bu6nmoreka [JOK
3.1 II - i 5 0 0
OBTOPHTEIIBHO-0000MAIONLHH MOYTE https://m.edso0.ru/7f416194



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

Hroro no pazgeny )

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5



9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 0 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 0 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®dusuka — Hayka o npupoje. SBieHus 1 0 0 1 Hepens
npuposl. DU3NvEecKue SBICHUS ceHTAbpA
Mexanunueckue, TeIIOBbIE,
1 Hepena
3JICKTPUUYCCKUE, MAaTHUTHBIC, 1 0
CeHTAbpPA
CBETOBBIE, 3BYKOBBIE SIBIICHUS
dusnyecKue BeTUIHHBI U UX 1 0 0 2 Hegenn
H3MepeHue ceHTAbBpA
VYpok-uccnenosanue "M3mepenne
TEeMITepaTypbl IPHU MTOMOIIH 1 0 1 2 Hepens
JKUJIKOCTHOTO TEPMOMETpA U JaTUnKa ceHTabpsa
TeMIepaTypsr"”
Kak ¢u3uka u apyrue ecrecTBeHHBIE
HAyK{ U3Yy4aloT MPUPOJTY.
3 3 HepenA bu6nmoreka [JOK
EcrecTBeHHOHAYYHBIN METO 1 0 0
ceHTabpsa https://m.edsoo.ru/ff09f72a
no3HaHus. Onucanue PU3nYecKux
SIBJIEHUW C MIOMOILbIO MOJEIEH
VYpok-uccnenosanue "IIposepka
TUTIOTE3bI: JATLHOCTH TOJIETA TIIapHKa, 1 0 1 3 Hepena
MYIIEHHOTO TOPU30HTAIBHO, TEM ceHTabpA
OoJtbIrie, yeM OoJIbIIe BHICOTA IMycKa"
Crpoenue BemiectBa. ONbITHI, 1 0 0 4 Hepens bubnmnorexa [JOK



https://m.edsoo.ru/ff09f72a

JIOKa3bIBAOLIUE TUCKPETHOE CTPOCHUE CeHTAbpA https://m.edsoo.ru/ff09fe0a
BEIIICCTBA
8 JIBr>KeHUE YacTHI] BELIECTBA & nenens bubmiorexa LIOK
ceHTaAbpA https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
1 Hepena
9 HaOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS
OKTA6pA
ra3oB»
1 Hepena
10 ArperaTHble COCTOSIHMSI BELLIECTBA
OKTABpA
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSTHUSIX U MX 2 Hepena bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. oKTAbpA https://m.edsoo.ru/ff0a0378
Oco0CHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHudeckoe JBMKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE 2 Henena bubmmorexa LIOK
p P p oKTABpPA https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
13 Cxopocts. EqununIier ckopocTa 3 Heaens bubmmorexa [TOK
p : 1t P OKTABpPA https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABHKCHUS 3 Heaen bubmorexa HOK
yr P A oKTABpPA https://m.edsoo.ru/ff0a0ae4
Huepuus. 3aKoH HHEPIUH.
15 BSaPI;)MOHefICTBHe TeJ'IpKaK IpUYNHA 4 Heaenn bubmmorexa [JOK
p oKTABpPA https://m.edsoo.ru/ff0a0c10
W3MEHEHUST CKOPOCTH JIBHXKCHHUSI TEJl
16 IInotHOCTH BemecTBa. PacueT Maccel u 4 Hepens bubmuorexa [JOK
o0BbeMa TeJjia Mo €ro MIOTHOCTH OKTABpA https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue 2 Hepena



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIIA»

HOA6pA

18 Pemenue 3amay o teme "IlimoTHOCTH 2 Hepena bu6mmoreka [IOK
BelecTna" HoABpSA https://m.edsoo.ru/ff0al23c
Cwta Kak XapakTepUCTHKA
. 3 HegenAa
19 B3auMoaencTeus Teir. Cuiia
HoAbpA
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS 3 Hepens
(redopmariun) NpyKUHBI OT HOAGPA
MPUIIOKEHHOHN CHITB»
4 Hepena
21 SBaenne TaroreHus. Cuia TSKECTH A
HOAbpA
CBsI3b M@Ky CHIION TSKECTH U
. 4 Hepens bubnuoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
| " HoA6pA https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuiia TsSHKeCTH
93 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. 1 HepenA bubnnoreka [JOK
Pu3nyecKue XapakTepUCTUKH TIAHET feKabpa https://m.edsoo.ru/ff0a1502
1 Hepena bu6nmoreka [JOK
24 Wsmepenue cuit. JIlmaamMmomer
p A p AeKabps https://m.edsoo.ru/ff0al8cc
2 Hepens bu6nmoreka [IOK
25 Bec tena. HeBecoMmocTh
nekabpsa https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 10 OJTHOM MPSIMOM 2 Heaen bubmorexa HOK
N P ’ nekabpsa https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
97 Pemenue 3agau mo reme 3 Hepens
"PaBHonelicTBytOMmast cui'" AeKabps
98 TpeHue CKOIbXKEHNS U TPEHUE MTOKOSI. 3 Hepena bubnnoreka [JOK
TpeHue B pupojie U TEXHUKE nexkabpa https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHnas pabota «3ydenue
3aBUCHMOCTH CHJIbI TPEHHUS

4 Hepena bubmuorexa [JOK
29 CKOJIL)KEHUS OT CHJIbI JABJICHUS U
AeKabps https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKaCAIOITUXCS
MTOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue 4 Hepensa
PaBHOJICMCTBYIOIICH CUIIBI AeKabpa
Pemenne 3amau mo Temam: «Bec
31 tenay, «['papudeckoe nzodpaxkeHue 2 Hegens bubnuorexa [IOK
cuny, «Cunsl», «PaBHOACHCTBYIOIIAS AHBapsA https://m.edsoo.ru/ff0alde0
CHII»
KoHTposbHast paboTa 1mo Temam:
«MexaHudeckoe JIBIKEHHEY, «Macca,
2 HegenAa
32 INIOTHOCThY, «Bec Tenay,
AHBapA
«I'padrueckoe n300pakeHUE CHIT,
«Cuibs»
33 Jasnenue. CriocoObl yMEHbILICHUS U 3 Hepena bubnuoreka [IOK
YBEJIMUCHHUS JaBICHUS AHBapsA https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa 3 Henens bubmmorexa [OK
A ’ AHBapA https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaya gaBieHUsT TBEPALIMUA
35 TCJII;.MI/I JKUJIKOCTSIMH U ?&BaMI/I 3aKoH 4 Hepena bubmorexa HOK
> AU ' AHBapA https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlieHME B )KHUJIKOCTH U Ta3e, 4 Hepens bubmuorexa [JOK
BBEI3BAHHOE IEUCTBUEM CUJIBI TSKECTHU AHBapsA https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBienue B 1 Hepens bubmuorexa [JOK
JKMIKOCTH U rase. 3akoH Ilackamsy deBpans https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

28 Coot . 1 Hepena bubmuorexa [JOK
COCY/IBI
e yA despans https://m.edsoo.ru/ff0a2970
39 r ccxutif mbe 2 Hepena bubmuorexa [JOK
mnpecc
MAPABIMHCECKUH TP despans https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiineBoit 2 Hepena
JKHJIKOCTHBIN Hacoc despans
Atmocdepa 3emnn. [puannel
CyILIECTBOBaHUS BO3 HOI 000JI0UKH
" 3yHI : Ayur " 3 Hegens bubmmorexa [IOK
) HOT'0
CMITHL SaBHCHMOCTD aTMOCOED despans https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJl yPOBHEM
MOpst
3 Hepens bu6mmoreka [IOK
42 Bec Bosnyxa. Ammocgeproe nasenme despans https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. 4 Hepena bubnuorexa [JOK
Oneit Toppuuennu despana https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 ¢ I; - 4 vepens bu6nmoreka [JOK
Bl H BHEM
JIaBJICHHA OT BRICOT AYP despana https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocdepHoe 1 Heaens bubnuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX mapTa https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau nmo reme 1 Hepens
"ATtMmocdepHoe aaBneHue" MmapTa
CMCTBHUE *KUIKOCTH M T'a3a Ha
. 210 . Oeﬂ o 2 Hepens bubmuorexa [JOK
MIOIPY>KEHHOE B HUX TEJO.
py MmapTa https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas padora «OmnpeneneHue
48 paTop Pu 5 PC A . 2 Hepena bubmmoreka [JOK
WJIBI, IENCTB i
BLITATKMBAIOTICH CHIBL, X yrom MapTa https://m.edsoo.ru/ff0a33fc

Ha TCJIO, MIOTPYKECHHOEC B X KUAKOCTH»



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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JlaboparopHast paboTa 1o Teme

49 «Uccnenosanue 3aBUCHMOCTH Beca 3 Hepensa bubmuoreka [JOK
Teja B BOJIE OT 00BbEMa MOTPY>KEHHOM MapTa https://m.edsoo.ru/ff0a3514
B )KHMJIKOCTb YaCTH TeJIa»
3 Hepens bubmuoreka [JOK
>0 Haapatne Ten mapTa https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHncTpyrpoBaHue apeoMeTpa Uiu 4 Hepens
KOHCTPYHPOBAHUE JIOJKH U mapTa
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau no remam: «llnaBanue
59 cyn0B. Bo3nyxomninaBanuey, 4 Hepena bubnuoteka [JOK
«/laBneHue TBEpABIX TN, KUIKOCTECH mapTa https://m.edsoo.ru/ff0a3654
U Ta30B»
1 Hegena bu6mmoreka [IOK
53 Mexanieckas padota anpens https://m.edsoo.ru/ff0a3f82
1 Hepgena bu6mmoreka [IOK
>4 MougocTs. EAnHHLs! MOMHOCTH anpens https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
. 2 HepgenA
55 MOIIIHOCTH, Pa3BUBAEMOU ITpU
5 " anpens
NoABbEME T10 JIECTHUIIE
56 [IpocTsie MexaHu3mel. Peryar. 2 Hepena
PaBHOBecue cuit Ha peryare anpens
KonTpomnpHas pabota mo Teme
57 «/laBrieHHne TBEPIBIX TN, )KUJIKOCTEU 3 Hepena
1 Ta3oBy» / Beepoccuiickas anpens
poBepoyHas paborta
58 PesepBHEIi ypok. Pabora ¢ TekcTamu 3 Heaens bubmmorexa [TOK

anpens

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a4ffe

1o TeMe «JlaBiieHre TBEPABIX TEII,
JKUJKOCTEH U Ta30oB» / Beepoccuiickas
poBepovHas paboTa

Pervaru B TexHuKe, OBITY U IPUPOJIE.
JlaboparopHas paboTa

4 Hepens

bubmuorexa [JOK

59 «HccnenoBanue yciiOBHM paBHOBECHS 0.5 anpens https://m.edsoo.ru/ff0a478e
phIuaray

60 Pemienue 3asau 1o Teme «Y clIoBUs 0 4 Hepena bubmuorexa [JOK
paBHOBECHSI pblyara anpens https://m.edsoo.ru/ff0a48a6
Koadduruent nosne3Horo nercTBus

61 Mexanu3ma. Jlaboparopnas pabora 05 1 Hegenn
«3mepenue KII/[ HakioHHOM Mas
TIJTIOCKOCTH

62 Pemrenne 3agau mo treme "Pabora, 0 1 Hepena bu6mmoreka [IOK
MomHocTh, KITJT" mas https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHEeprusl.

63 Kunernueckas 1 moreHInagbHas 0 2 wepenn bubmmorexa LHOK

Mmas https://m.edsoo.ru/ff0a4252

SHEPrus
3aKOH COXpaHEHMsI MEXaHUUECKON 2 Hepgens bubnuoreka [IOK

64 0
SHEPTUH Mmas https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIIBHOE OIIPEIEIICHNAE

65 W3MEHEHUSI KHHETUYECKON 1 1 3 Hegens
MOTEHIIUATBLHON SHEPTHH TIPH Mas
CKaTBIBAaHWH TeJla M0 HAKJIOHHOMH
IockocTH"

66 KonTponpHas pabota mo Teme 0 3 Hepens
«PaboTa 1 MOIIHOCTh. DHEPTUSD) Mmas



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

PesepBHblit ypok. Paborta ¢ Tekctamu 4 Hepens bubmuorexa [IOK

67 1 0
o treMe "MexaHnueckoe aBHKeHHE" mas https://m.edsoo.ru/ff0a4ee6
PesepBHeIil ypok. Pabora ¢ TekcTamu

4 HepenA

68 no teme "Pabora. MoutHoCTb. 1 0 as

Ouneprus"”
OBILEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO- 1
Heaens
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1 0 0 A MOBUI PO
CeHTAbpPA
MTOATBEPKICHUS
1 Hepena MOII POII Yun
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0
ceHTabps py S-knacc
3 Mopaenu TBEpIOro, JKUAKOTO U 1 0 0 1 Hepena MBI PO Vuyu
ra3000pa3HOro COCTOSTHUM BEIECTBA ceHTAbpA py A-knacc
VYpok-koH(pepenuus "Kpucraminueckue u
P depertits "Kp 2vepens  MOII POII Yun
4 amopdusie Tena. ['paden. [Tomyuenue 1 0 0
i ceHTAbpA py A-knacc
HCKYCCTBEHHBIX aJIMa30B
5 CmauvBaHMe M KallUJUISIPHOCTb. 1 0 0 2 Hegensa MBI PO Vun
[ToBepXHOCTHOE HaATSKEHUE ceHTAbpA py A-knacc
2 HepensA MO POHI Yun
6 TemmoBoe pacmupeHne U c)XaTue 1 0 0
ceHTAbpA py A-knacc
3 Hegens MOBUI POUI Yun
7 TemmoBoe nemxenue. Temmneparypa 1 0 0 A
ceHTAbpA py A-knacc
3 Hepens MBI POHI Yun
8 TemnepaTypHble MIKaJIbI 1 0 0
ceHTAbpA py A-knacc
9 BHyTpeHHss sHEprus u crnocoObl eé 1 0 0 3 Hepena MBI PO Yun
W3MCHCHHUS ceHTabpsa py S-kmacc




4 Hepensa MO POII Yun
10 Bunel teronepenaun
ceHTAbpA py A-knacc
VYpoxk-koHdepeHus "Mcnoabp30BaHue
P depe Avepens | MOII PO Vun
11 TEIUIOBBIX CBOMCTB BEILIECTB U MATEPUAIIOB B
. ceHTAGpA py A-knacc
LEJISIX SHEProcOepexeHUs
12 KonnuectBo TeruioTrl. Y aenbHas 4 Hepensa MODII POII Yuu
TEILUIOEMKOCTD ceHTAbpA py A-xnacc
VYpoxk-uccienoanue "l[IpoBepka runoresbl
13 JIMHEWMHOU 3aBUCUMOCTH JUINHBI CTOJIONKA 1 Hepena MSBIHI PO Vun
KHUJKOCTU B TEPMOMETPUUECKON TPYOKe OT OKTABpPA py A-knacc
Temrneparypsl"”
VpaBHeHME TEMIOBOro OaxaHca.
p 1 Hepens MOIHI POII Yun
14 TemnooOMeH 1 TeMI0BOE paBHOBECHE. 3aKOH
oKTAbpA py A-knacc
Hrerorona—Puxmana
JIaboparopHas padora "UcciaenoBanne
patop p 1 Hepens MOIHI POII Yun
15 SIBJIGHUS TETUI000OMEHA MPU CMEIINBAHUN
5 g . okTAbpA py A-knacc
XOJIOAHOU U TOpsiueit BOBI
16 Pemenne 3amau o teme "TemmooOMeH u 2 Hegens MBI PO Vun
TEIJIOBOE paBHOBeCHE" OKTA6pA py A-xnacc
JlaGopatopHnas pabota "Onpexnenenue
17 KOJINYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOU 2 Hepens MBI PO Vun
MIPH TEIJI00OMEHE C HarpeThIM oKTA6pA py A-knacc
METaJUIMYECKUM HUIUHAPOM"
IInaBneHue u oTBEpACBAHUE
P 2hegens | MDII PRI Yuu
18 KPUCTAJUTMYECKUX BEIIECTB. Y IeNbHAS
OKTAbpA py A-knacc
TEIIO0TA IUIaBJICHHUS
19 Pemrenue 3amay mo reme "[lnaBiaenue u 3 Hegensa MBI POII Vuu
OTBepJeBaHNe KPUCTANTNYECKUX Ten" OKTABPA py A-knacc




20 Jlaboparopuas pabota "Onpenencaue 1 3 Hegenn MDOIII POUI YVuu
YAEIbHOM TEIUIOTHI TIaBJIEHUs Jibaa" OKTAGpA py A-knacc
VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB

21 IJIABJICHUSI KPUCTAJUIMYECKUX TEI U 1 3 Hepens MBI PO Vuu
pa3MATYCHUS [IPU HATPEBAHUH aMOP(HBIX OKTAGPA py S-knacc
Ten"

99 [TapooGpa3oBanue U KOHIEHCAIIHS. 0 4 Hepens MOII POII Yuu
Hcnapenue oKTAbpA py A-knacc
Kunenue. Y nenpHas temiora

93 napooOpa3zoBaHusi. 3aBUCUMOCTb 0 4 Hepena MOUI POUI Yuu
TEeMIIepaTyphl KUTIEHUS OT aTMoc(hepHOoro OKTAbpSA py A-knacc
JaBJICHUS

24 Pemenue 3amau o reme "[lapooOpa3oBanue 0 4 Hepensa MSBIHI PO Vun
U KuneHue" OKTABpA py A-knacc
VYpoxk-uccienoanue "OObAcHEHHE

p a 2 Hepensa MOIHI POII Yun

25 3aBUCUMOCTH TEMIIEPATyPhl KUTICHUS OT 1

. HoAbpA py A-knacc
JABIICHUS

26 HacpienHblif 1 HEHACHIIIEHHBIN Tap. 0 2 Hegens MBI PO Vun
BiraxxHoCTh BO31yXa HoAbpA py A-knacc
BnaxxHocTh BO311yXa U €€ u3MepeHue.

" 2 HegenAa

27 JlaGopatopHnas pabota "Onpeznenenue 0.5 HORGPA
OTHOCHUTENIbHOM BJIAXXHOCTH BO3ayXxa"

3 Hepens MOBI POUI Yuu

28 Pemenne 3ama4d no teme "BiaxxHocTs" 0 A

HOABpA py A-knacc
Pemenue 3a1a4 v aHanu3 CUTyaluii
a Yatu, 3 Hepena MOBUI PO Vun
29 CBSI3aHHBIX C SIBJICHUSIMH UCIIApEHUS U 0
HoAbpA py A-knacc
KOHJICHCAIINH
30 OHeprus TomMBa. Y ejbHasl TEMIoTa 0 3 Hepena MBI POUT YVun




CropaHus HoABpA py A-knacc
. 4 Hepens MBI PO Vuu
31 [TpuHIUTIBL paOOTHI TETJIOBBIX ABUTATENCH
HoABpA py A-knacc
32 [TapoBas TypOuHa. JIBuraresnb BHyTPEHHETO 4 Hepena MBI PO Yuu
CropaHus HOAGPA py A-xnacc
4 Hepens MBI POUI Yuu
33 KIIJI TeruioBoro ABUraTeis A
HoABpA py A-knacc
34 Pemenue 3agau mo Teme "KIIJI TermmoBoro 1 Hepena MSBHI PO Vun
nBurareis"” AeKabps py A-knacc
35 Ypok-koHpepenuus "TemnnoBsie ABUTATENH 1 HepenA MOUI POUI Yuu
U 3alllUTa OKPY’KaroIen cpeasl" AeKabps py A-knacc
1 Hepens MO POII Yun
36 TernoBbIe MOTEPH B TETIOCETSIX
AeKabpa py A-knacc
37 3aKOH COXpaHEHUs U PEBPALLECHUS SHEPTUU 2 Hepens MOUI POUI Yuu
B MEXaHUYECKHMX U TEIUJIOBBIX MPOIIeccax neKabps py A-knacc
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
" A P P 2 Hepens MOII POII Yun
38 Tennossle siBeHUs. MI3MeHeHne
. " neKabps py A-knacc
arperaTHbIX COCTOSIHMI BEIlecTBa
KonTponbhas padota no teme "Temnnossie
2 HegenAa
39 sBieHus. Mi3MeHeHne arperaTHbIx
o " AeKabps
COCTOSIHMII BeIlecTBa
3 Hegens MO POHI Yun
40 Onektpuzaius Ten. [[Ba pona 3apsnos
AeKabpa py A-knacc
VYpok-uccnenosanue "McciaenoBanue
p a a 3 Hepgens MBI POHI Yun
41 CIOCOOOB PA3JINYHbIX BEILECTB
. Oekabps py A-knacc
Ha’3JIEKTPU30BBIBATHCS
42 B3auMopeiicTBre 3apsyKeHHBIX Tell. 3aKOH 3 Hegensa MOBIHI POII Vuu
Kynona neKkabps py A-knacc




Onexrpuueckoe nojie. Hanpspk€HHOCTD

4 Hepens MO POII Yun
43 ANEKTpUIecKoro nosist. [Ipuniun
_ AeKabpa py A-knacc
CYIEPIO3UIINU ITEKTPUUECKUX MMOJIeH
44 Hocurenu s5ekTpuyeckux 3apsjios. 4 Hepens MBI PO Vuu
OnemeHTapHbli 3apsaa. CTpoeHue aToma AeKabps py A-knacc
4 Hepensa MODII POII Yuu
45 3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia
AeKabpa py A-knacc
46 [IpoBOIHUKH, TUATEKTPUKHU U 2 Hepensa MODII POII Yuu
MOJIYIIPOBOTHUKH AHBapA py A-knacc
47 Ypok-koH(DepeHHs "DIeKTpU3aus B 2 Hepena MOBUI POUI Yun
IIOBCEIHEBHON XKU3HU" AHBapsA py A-knacc
48 Pemenue 3agau nmo reme "3akoH COXpaHEHUs 2 Hepens MSBHI PO Vun
ANEKTPUYECKOTo 3apsa" AHBapA py A-knacc
49 Onektpuyeckuit Tok. cTounukn 3 Hepena MOBUI POUI Yun
ANEKTPUYECKOTO TOKa AHBapA py A-knacc
VYpok-uccnenonanue "Mccienopanue
pv a a 3 Hepgens MO POII Yun
50 NENUCTBUS STEKTPUUECKOTO TIOJIST HA
., AHBapA py A-knacc
MIPOBOJTHUKH U JIUDJICKTPUKHI
. 3 Hepensa MBI POUI Yun
51 DNEKTPUYECKUNA TOK B METAIUIAX
AHBapA py A-knacc
. 4 Hepena MBI POII Vun
52 DIEKTPUUYECKHUM TOK B )KUJIKOCTSX U ra3ax
AHBapA py A-xnacc
4 Hepensa MBI PO Vun
53 DneKTpudecKas 1erb
AHBapA py A-knacc
4 Hepens MBI POHI Yun
54 Cuna Toxa. AmMnepmerp
AHBapA py A-knacc
1 Hepensa MBI POII Yun
55 DneKkTpuyeckoe HanpsikeHue. BonbtmeTp
despana py A-knacc




Jlaboparopuas padota "COopka u

B 1 Hepens MO POII Yun
56 HCIIBITAaHUE DJICKTPUUECKON LIETIH A
MOCTOSIHHOT'O TOKa" bespans py A-knace
57 3aBHUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. 1 Hepena MBI PO Vuu
3akoH Oma JiIs yyacTKa LEIH despana SI-xnacc
yq py
JlabGopaTtopHas pabora "VccienoBanue
58 3aBUCUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 2 Hepens MOII POII Yuu
yepes3 pe3UucTop, OT HANPSKEHUS Ha despana SI-xnacc
pe3 p p p py
pEe3UCTOpE M CONMPOTUBIICHUS pe3ucTopa”
59 DIEeKTpUYECKOEe CONPOTUBIIEHUE. Y IeJIbHOE 2 Hepens MOUI POUI Yuu
COIIPOTHUBJICHUE deBpans S-kiacc
p py
60 Jlaboparopuas pabora "Onpenencaue 2 Hepens MO POUI Yun
NeJIbHOT'O COIIPOTHUBIIECHHMS IIPOBOJHUKA" despans Sl-xnacc
Y p p py
61 Pemrenue 3amau mo reme "DiekTpuyueckoe 3 HepenA MBI PO Vuyu
COMPOTHUBIIEHUE. Y ACIBHOE CONPOTUBIIEHUE" despans py A-knacc
3 Hepens MBI POII Yun
62 Pemenue 3amau mo teme "3axkoH Oma" A
despana py A-xnacc
63 [TocnenoBarenpHOE U MapaJLIETBHOE 3 Hegensa MBI PO Vuu
COEJIMHEHHUS TIPOBOJTHUKOB despana py S-kmacc
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
64 CJI0KEHUS HANPSHKEHUH TTPU 4 Hepena MOBUI POUI Yun
MOCJIEIOBATEILHOM COCIMHEHHUH JIBYX despana py S-kmacc
pe3uctopos"
Pemrenne 3amad mo teme
" a 4 Hepens MBI POHI Yun
65 [TocnenoBarenbHOE U TAPATIETHHOE despans Soxtace
-KII
COEAMHEHHUS TPOBOJHUKOB" py
66 JlaGopatopnas pabota "IIpoBepka npaBuia 4 HepenA MBI POUT YVun
JUTS. CHJTBI TOKA TIPU MapajuieTbHOM despana py A-knacc




COEIUHEHUH PE3UCTOPOB"

67 Pemenue 3agau Ha npumeHenue 3akoHa Oma 1 Hepena MODII POII Yuu
JUTSL pa3JIMYHOTO COCTMHEHUS TPOBOTHUKOB mapTa py S-knacc
OJ1C u BHyTpEeHHEE CONPOTUBJICHUE
1 Hepenn MBI PO Yuu
68 HCTOYHHKA TOKA. 3akoH OMa 1 MOJIHOU A
enu MapTa py A-knacc
11
Pemenue 3anau no reme "I/IC, BHyTpeHHEe 1 MOII POLI Y
Heaens 17
69 COINPOTUBIICHUE UCTOYHHKA TOKa. 3akoH OMa A
JUIA TIOJTHOM 1iermu” mapra py s-kace
Jlaboparopuas padota "Onpenenenne I/1C 5 MO PALI Y
Heaens qu
70 Y BHYTPEHHETO CONPOTUBJICHHSI HCTOYHUKA A
oka" MapTa py A-knacc
T
2 Hepens MBI PO Yuu
71 [TpaBuna Kupxroda A
MapTa py A-knacc
79 JlaGoparopHnast pabota "IIpoBepka nmpaBu 2 Hepena MOUI POUI Yuu
Kupxroga" MmapTa py A-knacc
Ypok-uccnenosanue "M3ydueHue BoibT- 3 MOII POIT Y
Heaens qu
73 aMIIEPHBIX XapaKTePUCTHK HEITMHEHHBIX A
271€MEHTOB" MmapTa py A-knacc
74 Pabota s>nekTpuueckoro Toka. MOnHoCTh 3 Hegens MBI POII Vuu
3IIEKTPAYECKOTO TOKA mapTa py A-knacc
75 JlaGopatopHnas pabota "Onpexnenenue 3 Hepena MOII POUI YVun
paboThI ¥ MOIITHOCTHU AJNEKTPUIECKOTO TOKA" mapTa py A-knacc
76 3akon Jlxoynsa-Jlenna. [Torpedurenn 4 Hepens MOBUI POUI Yun
AIEKTPUIECKOTO TOKa. KOpoTKOE 3aMbIKaHne mapTa py S-kmacc
Ypok-koHpepenmus "OO0bsIcHeHNE U
4 Hepens MOII POUI YVunu
77 MPUHIMI AEHCTBUS JOMAITHUX A
MapTa py A-knacc

AJIEKTpOHarpeBaTebHbIX TpHOOpoB"




[TonroToBka K KOHTPOJIBHON pPabOTE MO TeMe

78 "DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella 4 Hepena MBI PO Yuu
Y UX B3auMojiecTBuUsl. [locTosTHHBIN MapTa py A-knacc
AJIEKTPUYECKUMA TOK"

KonrponsHas pabora o teme

79 "DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea 1 Hepens MOBUI POUI Yuu
U UX B3auMojiecTBuUsl. [locTostHHBIN anpens py A-knacc
AJIEKTPUYECKUM TOK"

80 IlocTossHHBIE MardHuTEl. MarHuTHOE 110JIE 1 Hepensa MBI PO Vuyu
3eMiId ¥ €T0 3HaYeHUe JJI )KU3HU Ha 3emIie anpens py A-knacc
Ypok-uccnenosanue "M3yuenue

81 MAaTrHUTHOT'O MOJISI HOCTOSIHHBIX MarHUTOB 1 Hepens MO POII Yun
MIPU UX OOBETUHEHUH U Pa3JICTICHUU. anpens py A-knacc
Buszyanuzanus 1osst HoCTOSHHBIX MArHUTOB"

82 OnbIT OpcTeaa. MarautHoe mose 2 Hegens MSBIHI PO Vun
AIEKTPUYECKOTO TOKA anpens py A-knacc
OmnbiT AMniepa. MaruuTHoOe 1oJie KaTyIIKy ¢

p y 2 HepensA MO POHI Yun

83 TOKOM. [IpuMeHeHne 31eKTPOMarHuToB B

anpens py A-xnacc
TEXHUKE

84 Cunia AMriepa u onpesesnieHue eé 2 Hepens MOBUI POUI Yun
HarpaBJICHUS anpens py A-xnacc

85 Pemrenue 3ampau no reme "Cunna Amnepa u 3 Hegens MBI POIIT Vun
oIpeJiesieHue €€ HalpaBJICHUs " anpens py A-knacc
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

p - 3wegens  MOII PO Vuu

86 Hcnonbs3oBanue 3nekTpoaBurarencii B

B anpens py A-knacc
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE
. 3 Hepena MOHI POII Yun
87 Bcepoccuiickas mpoBepouHas pabota
anpens py A-knacc




o 4 Hepensa MBI PO Vuu
88 Bcepoccuiickas mpoBepouHas paboTa
anpens py A-knacc
89 Jlaboparopuas padota "M3ydeHue aeiicTBus 4 vepens MDOIII POUI YVuu
MarHMTHOI'O IOJIsl Ha IPOBOJHUK C TOKOM" anpens py A-knacc
90 Ypok-koudepennus "IIpakTuueckoe 4 Hepena MBI PO Yuu
MPUMEHEHUE IIEKTPOBUTaTeNICi" anpens py A-knacc
01 Jlaboparopuas pabota "KoHcTpyrpoBaHue u 1 Hepens MDOIII POUI YVuu
u3ydeHue paboThl AJIeKTpoiBUraTesns" Mmas py A-knacc
92 Jlaboparopuas padota "H3mepenue KI1/] 1 Hegens MOII POUI Yun
ANEKTPOABUTaTEIbHON YCTaHOBKU" Mas py A-knacc
93 OnbiThl Papajes. 3aKOH JIEKTPOMarHUTHON 1 Hepena MSBIHI PO Vun
nHaykiuu. [Ipasuno Jlenna mas py S-knacc
VYpok-uccnenonanue "Mccienopanue
p . a 2 Hepensa MOIHI POII Yun
94 W3MEHEHUN 3HAUYCHUSI U HATIPABIICHUS
" Mmas py A-kiacc
WMHIYKIIMOHHOTO TOKa
Pemenue 3ana4 no teme "3akoH
. 2 Hegens MO POII Yun
95 AJIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
" Mmas py A-knacc
Jlenna
96 OnextporerepaTop. CriocoObl MoTydeHUs 2 Hepens MOBUI POUI Yun
3JIEKTPOdHEPruun mas py A-knacc
Ypok-koHpepeHIus "DIeKTPOCTaHIIUN Ha
97 BO300OHOBIISIEMBIX ICTOYHHUKA SHEPTUU. 3 Hepens MBI PO Vun
[Tpo6nems! sxonoruu. ToriuBHBIE Mmas py A-knacc
3JIEMEHTHI U AJIeKTpoMoOmIn"
08 KonTponbHas padota "DnekTpoMarHUTHbIE 3 Hepena MOUI POUI Vun
ABJIeHNA" Mmas py A-knacc
99 Pabota ¢ Texcramu o teMe "Terioseie 3 Hepensa MBI POII Vuu
SIBIICHUS " mas py A-knacc




PaGora ¢ Tekcramu o Teme

4 Hepens MO POII Yun
100 "DyIeKTpUUeCKHe 3apsbl. 3apsOKCHHBIC Tena 1 0
. | mas py S-xmacc

M UX B3aUMOJCHCTBHE

101 Pa6Gora ¢ TGKCTUaMI/I zlo teme "TlocTosTHHBIN 1 0 4 nepens Semace
ANEKTPUIECKUHN TOK mas

102 PaboTta ¢ TekcTaMu 110 TeEMeE "MaFHI/ITHBIe" 1 0 4 Hepens MOII POLI
SIBJICHUS ¥ DJICKTPOMAarHUTHAsT WHIYKITUS mas

OBIIEE KOJIMYECTBO YACOB I10
. 102 22.5

I[TPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Kounrpoabusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 MexaHuueckoe TBUKEHHE. 1 0 0 1 Hepens
MartepuanbHas TOUKa ceHTAbpA
5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 0 0 1 Hepgena bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA ceHTabpsa https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 0 0 1 Hepens bubnuoreka [IOK
JIBIOKCHHC ceHTabps https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE
2 HepenA
4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1 0 0
ceHTAbpA
CKOPOCTH
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 2 Hepens bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE ceHTABpA https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
2 Hepens
6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1 0 0 cerTaBon
I'paduk ckopoctu P
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOPEHHUS Tena NpH 1 0 1 3 Hepena bubmuorteka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 ceHTAbpA https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBoboaHoe nagenue Ten. OnbIThl 1 0 0 3 Hepenn
TIamunes ceHTabps
9 PaBHOMEpHOE IBUKEHUE 110 1 0 0 3 Hepena bu6muoreka [JOK
OKpyxHOCTH. [lepuon u yacrora ceHTAbpA https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTenbHOE YCKOPEHUE 4 Henens
CeHTAbpA
11 IIepBeb1it 3akoH HproTona. Bekrop 4 Hepenn bubnuoreka [IOK
CUJIBI ceHTAbpA https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 4 Hepenn bubmuorexa [JOK
PaBHoOelicTBYIOIIAs cHUJla ceHTabpsa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. 1 Hepena Bbu6motreka [JOK
Cynepno3uuus cui oKTABPA https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHUE 1 Hepena bu6nmorexa LIOK
3akoHOB HproTOHA OKTAbpA https://m.edsoo.ru/ff0aeb6c
1 Hepena
15 Cuna ynpyroctu. 3axon I'yxa OKTﬂgpﬂ ﬁ::f:;ﬁfg;gﬁﬁ fOaeca2
16 Pemenue 3anay no teme «Cuna 2 Hepens
YIPYTOCTH OKTAbpA
17 JlaGopatopHnas pabora «OnpezneneHue 2 Hepena bubmmnoreka [HOK
YKECTKOCTH IIPYKUHBI» OKTAGPA https://m.edsoo.ru/ff0aee28
2 Hepena bubnuoreka IIOK
18 Crna Tperis oKTABpSA https://m.edso:)_.I ru/ff0af738
19 Pemenue 3amaq mo teme «Cuna 3 Hepens bubmmoteka IIOK
TPEHUS» OKTABPA https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue 3 HepenA bubmuorexa [JOK
Kod(purmenTa TpeHU CKOTBKEHUS" OKTABpA https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna 3 Henen bubnmorera LHOK
" OKTAbpA https://m.edsoo.ru/ff0afb8e
TpEHHS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO 4 Hepens bu6muoreka [JOK
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHHS. Y CKOPEHHE CBOOOIHOTO OKTAbpA https://m.edsoo.ru/ff0af044
majieHust
VYpoxk-koH(pepeuus "JIBrkenue Tea
p (b PeHIL A 4 HepenA
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPa oKTAGPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo teme "Cuia
24 TSHKECTUA M 3aKOH BCEMUPHOIO 4 Hepena bubmmorexa LOK
) p OKTAGpPSA https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. 2 Hepena bubnunoreka LIOK
HesecomocTs u neperpy3ku HOABpA https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOrO TENIA C 2 Hepens bubmorexa OK
N . pA HoA6pA https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsbl. L{eHTp TskecTH
PaBHOBeCHE MaTepHAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
. 2 Hepens
27 PaBHOBecue TBEpOrO TENA C©
.. o HOAGPA
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuinsl. LienTp Tsokectu
28 Pemenue 3amau mo reme "MomeHT 3 Hepens bubmuoreka [IOK
cunbl. Lentp TsoxecTn" HOAG6pA https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMme "MexaHN4eCcKOe IBMKEHNE 3 Henena bubmorexa [JOK
. g ’ HOAbPA https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas pabota mo Teme
30 "MexaHn4YeCcKOe IBKEHHE 3 Hepens bubmorexa [JOK
’ HoAbpPSA https://m.edsoo.ru/ffOb06ec

Bs3aumogeiictBue Ten"
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Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u 4 Heaens bubmorexa [JOK
N HOA6pA https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
32 Pemenue 3agad mo reme "3akoH 4 Hepena bu6nmoreka [IOK
COXpaHEHUs UMITYJIbca" HOAGpPA https://m.edsoo.ru/ffOb096¢
33 Ypok-koHpepenuus "PeakTuBHOE 4 Hepens
JIB)KEHUE B MPUPOJIE U TEXHUKE" HOA6pA
34 Mexannyeckas padoTa U MOIITHOCTb 1 hepena buGnuorexa [IOK
feKkabps https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHJIIBI 1 Hegenn bubnunoreka LIOK
35
YOPYTOCTH U CUJIbI TPEHUS nekabpa https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPH 1 Hepens
pPaBHOMEPHOM JIBUKEHHUH Teja 10 feKkabps
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b HEPTUU U PaOOTHI. 2 Hepens
[ToTennmansHas SHEPTUS nekabps
38 Kunernueckas sneprus. Teopema o 2 Hepena bubmuoreka [IOK
KMHETUYECKOU DHEPIUU feKkabps https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B 2 Hepens
MEXaHUKE nekabps
40 Jlaboparopnast pabota «13yuenue 3 Hepena bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YIHEPT UM fekabpa https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO 3 Hepens bubnunorexa LIOK
XapaKTEePUCTUKHU Aexabpa https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. 3 Hepens bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc nekabps https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuil ¥ py>KUHHBIA 4 Hepena
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MasATHHUKH

Aekabpsa

VYpoxk-uccienoBanue «3aBUCUMOCTb

4 Hepens

bub6nmmoreka [IOK

44 neproja KoJeOaHuii OT KECTKOCTH
proa nekabps https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MAcCHI TPy3a»
45 [IpeBparienue sHepruu npu 4 Hepenn
MEXaHUYECKUX KOJICOaHUSIX feKkabps
Jlaboparopuas pabota «OnpeneneHue
46 ‘IaCTOF”)FI)I Hpne Ifo a KOJ‘Ie6aEI/H71 2 Heaens bubmmorexa [JOK
PHOA AHBapA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA)
Jlaboparopuas pabora «IIpoBepka
47 HE3aBUCHMOCTH NIEpr0/1a KoJeOaHmi 2 Hepena Bbu6mmoteka [JOK
rpy3a, HOJABEUIEHHOIO K HUTH, OT AHBapA https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
Mexanunueckue BoaHbl. CBOMCTBA
48 MexaHu4yeckux BoJH. [IponoabHbIe 1 2 Heaens bubmmorexa [JOK
P AHBapsa https://m.edsoo.ru/ff0b21fe
MOTNIEPEUHBIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
" o 3 HepenA
49 BOJIHBI B TBEpAOM Tene. CelicMuyeckue AHBaDS
BOJIHBI" p
50 3ByK. PacnipocTpanenue u oTpaxkeHue 3 Hepenn
3ByKa AHBapA
VYpok-uccnenosanue "Habmonenune
3 Hepensa
ol 3aBUCUMOCTH BBICOTHI 3ByKa OT
AHBaps
4acTOThI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. 4 Hepens
AKyCTHYECKHUI pE30HAHC AHBapA
53 VYpoxk-koHpepeHuus "YapTpa3Byk u 4 Hepens bu6muoreka [JOK
uH(pa3ByK B IPUPOJIE U TEXHUKE" AHBapA https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b197a
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[ToaroroBka K KOHTPOJIBHOU paboTe MO

Y 4 Hepens Bu6mumoteka [JOK
54 TeMe "3aKOHBI COXPAHCHHS.
| AHBapA https://m.edsoo.ru/ff0b25f0
Mexannueckue KoneGaHus U BOJTHBI
KonrponsHas pabora o reme
" 1 Hepena
55 3aKoHbI COXpaHeHus1. Mexanndeckue despans
KoJieOaHHS U BOJHBI" P
DIEeKTPOMarHuTHOE T0JIE. 1 Hepens bubmuorexa [JOK
56
DNeKTPOMarHUTHbIE BOJHBI deBpans https://m.edsoo.ru/ffOb2abe
. 1 Hepens
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
despans
Ypok-koupepennus "lkana
58 ANEKTPOMATrHUTHBIX BOJIH. 2 Hepens bubnnorexa [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX despans https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
p ) y4 2 Hepens bubmmoreka [IOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
\ despans https://m.edso0.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
. 2 Hepensa
60 YacTOTHI U JJTMHBI 3JIEKTPOMArHUTHOM
deBpans
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBeTa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA 3 Heaena bubmmorexa [IOK
p ) despans https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsmonuneitHoe
62 acTIpOCTpaHEHHUE CBeTa. 3aTMECHHUS 3 Heaens bubmmorexa [JOK
pactipoctp ) despans https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
63 3aKOH OTpa)k€HUs CBETAa. 3epKaia. 3 Hepena bubnuotexa [JOK
Pemenue 3anau Ha npuMeHeHne despana https://m.edsoo.ru/ffOb38c4
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3aKOHa OTpaXCHUA CBCTA

64 [Ipenominenue cBera. 3aKoH 4 Hepenn bubnuorexa [JOK
MPETOMJIIEHUSI CBETA deBpans https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. 4 BuG 10K
Heaens nOJIMOTEeKA
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO A ]
OTPAKEHIUA B ONTHHIECKIX CECTOBOAX despansa https://m.edsoo.ru/ffOb3c5c
Jlaboparopuas pabota "Hccrnenoanne
66 3aBHCHMOCTH YTIJIa IPeIOMIICHUS 4 Hepens
CBETOBOTO JIy4a OT yIJia maJieHus Ha despans
rpanuiie "Bo3n1yx-cTekyno""
Ypok-koHpepernus "Vicnons3oBaHue 1
Heaens
67 MIOJIHOTO BHYTPCHHETO OTPaXKCHHUS: Mapf{':}
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
1 Hepensa bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI
MmapTa https://m.edsoo.ru/ffOb3f2c
5 1 Hepenn bubmmoteka IIOK
69 [TocTpoenne n300pakeHHiA B IMH3AX A 1
MapTa https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue 5 BuG OK
g Heaens HOJIMOTEeKA
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKOMN A 1
5 . | mapTa https://m.edso0.ru/ff0b4206
CWJIBI COOMPATOIIEH JINH3BI
71 Ypok-koupepenius "OnTudyeckue 2 Hepena bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" mapTa https://m.edsoo.ru/ff0cOa7e
2 Hepens bubnmnorexa [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue A 1
mapTa https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs 3 Hepens
3penus. Kak coxpanurts 3penue" MapTa
74 Paznosxenune 6enoro cBera B CIEKT). 3 Hepena bubnuotexa [JOK

OnreiTel HetoTona. Cnoxenue

MapTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CIIEKTpaJIbHBIX LIBETOB. [Jucnepcus
cBeTa

Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MIPH HX 3 Heaens bubmorexa [JOK
p p P MapTa https://m.edsoo.ru/ff0c0e2a
HaOJI0OCHNH Yepe3 BETOBbIC
¢bunbTpH"
VYpok-nipaktukym "BonHoBbie
. 4 Hepens
76 CBOWCTBA CBETA: AUCIICPCHS, MaoTa
unTepdepenims u nudpaxmnus’” P
77 Omnsitel Pesepdopaa u mianerapHas 4 Hepena bubnnorexa [JOK
MOJEIL aTOMa maprTa https://m.edsoo.ru/ff0c12a8
4 Hepena
78 [Tocrynatel bopa. Moaens atoma bopa A
mapTa
Hcnyckanue 1 morjouieHe cBeTa
g 1 Hepensa bubnunoreka LIOK
79 atomoM. KBaHThbl. JInneluaTeie
anpens https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 VYpok-nipaktukym "Habmtonenue 1 Hepens bubnmnoreka HOK
CIIEKTPOB UCITyCKaHUs" anpens https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI 1 Hepens bubmorexa LHOK
anpens https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHOro sipa. Hykinonnas 2 Hepena bubnmnorexa [JOK
MOJIEIIh anpens https://m.edsoo.ru/ff0c18ac
83 PannoaxkTuBHBIE IPEBpAIICHHUS. 2 HepenA bubmuorexa [JOK
M3oTtomnsl anpens https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: 2 Hepens but6mmoreka [IOK
"PanuoakTuBHBIE NpeBpaleHus" anpens https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga 3 Hepens



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

anpens

Ypox-koHpepenuus "PagroakTHBHBIE

86 U3ITy4eHUs B IPUPOJIC, METUITTHE 3 Heaens bubmmorexa LJOK
i | PHPOZE, MEAIIHE, anpena https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHble peakuuu. 3aKOHbI
87 COXpaHEHHUS 3apsiI0OBOIO U MacCOBOTO 3 Heaens bubmmorexa [IOK
p p anpens https://m.edsoo.ru/ffOcl1c58
quce
88 DHeprus CBI3U aTOMHBIX sijiep. CBs3b 4 Hepens bubmmoreka [JOK
MAacChl U DHEPTUH anpens https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amau o reme "Snepueie 4 Hepens
peakuu" anpens
Peakuuu cunTes3a u nenenusd saep. 4 HepenA bu6nmoreka LIOK
90 N
Ucrounuku sueprun CosHIA U 3BE3]T anpena https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepnas
01 sHepreTHka. JleicTBus 1 Hepens
PaaNOAKTUBHBIX U3TyYE€HUN Ha HKUBbIE mas
opraHu3msI"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. 1 Hepens bubmmnoreka HOK
ONEKTPOMarHUTHHIE BOJIHBI. Mas https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
KonTponbHas padota no teme
93 "DJIeKTPOMarHuTHOE MOJIE. 1 Hepena
DNEeKTPOMarHuTHbIE BOJHBI. mas
KBantoBsie siBeHus"
[ToBTOpenue, 0600IIEHNE.
9 Jlaboparopubie pabOTHI 1O KypC 2 Hepe/is Bubmmorexa [IOK
patop p pey Mas https://m.edsoo.ru/ff0c245a

"B3zanMopaencTBue ten"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

[ToBTrOopenue, o6o0menue. Pemenue

95 1 0 2 Hepens bubnuorexa [IOK
PACHCTHBIX H KAICCTBEHHBIX 33121 IO mas https://m.edsoo.ru/ff0c2572
teme "TemnoBsie npouecch”

I1 e, 0000mmenue. Pemenne

96 OBTOpEHH e et 1 0 2 Hepens bubnuorexa [JOK
PACHCTHDIX H KAHCCTBEHDIX 3aﬂa‘j 1o mas https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"

IT eHue, o0oo1menue. Pemenue

97 OPTOPEHHE, " 1 0 3 Hepens bubaunoreka [JOK
PACHCTHRIX 1 KAHCCTBCHHBIX 3a/1a1 10 mas https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTanoBOK"

I1 e, 00001IeHHE.
98 HOgTOpeHI/I ’ 6Hl 1 1 3 Hegens bubaunoreka [JOK
ADOPATOPHRIC PADOTRL O KYPCY Mmas https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sIBICHUS"
IT 600 . Pab

0 OoBTOpeHue, 0060 ?;eHHe abora ¢ . . 3 wesenn BuGmiorexa LIOK
TERCTAMI TIO TEME aKOfIH mas https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
IToBTOpenue, 0000menue. Padora c

100 OBTOpEHH Hi{ i 5 ' 1 0 4 Hepenn bubmuoreka [IOK
TeKCTaim HoTeme Roehatt i mas https://m.edso0.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o000menue. Padora c

101 OBTOpeHH f'HC i T 1 0 4 Hepena bubnuoreka [{OK
TeKCTaMIf 1O TeMe LBETOBbIC mas https://m.edsoo.ru/ff0c3044
SIBJICHHS
IToBTropenue, o6o0menue. Pabora ¢

4 HepenA

102 TekcTaMu 110 Teme "KBaHToBas u 1 1 s
sanepHast gpusuka"

OBUIEE KOJIMYECTBO YACOB I10 102 28

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHbBIE CBOICTBA (MIpU3HAKK) GU3UUECKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3BIBAIOIME JIaHHYIO (HU3MUYECKYI0 BEJIUMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHCHIBATh €r0  MaTeMaTHU4ecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTWYEeCKHX ImaroB ¢ omopoi Ha | — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBHUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KPATKOE YCJIOBHE, MOACTAaBISAThH
buznyeckue BeMYUHBI B POPMYJIbI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMUS, CIEAYS MPEITI0KEHHOMY IIJIaHy,
(buKCUpoBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEWCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TMpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

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

1.16

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BAaTh pH BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHms HHPOpMAITUH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WHGOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPU ITOM
IrPaMOTHO UCHOJB30BaTh W3YUEHHBIM MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YUCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MUYECKUI  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBICHUS M IPOLECCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bICHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3ydyeHHbIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MUYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBObI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O



000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHNH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS H3YYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAIH (PU3NUECKOTO CONEePKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEKOIIMXCSA 3HAHUUW U NYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HONYJISIPHYIO JINTEPaTypy (GHU3NYECKOrO COJIEpXKAHUSA, CIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

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

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHuCiIe (pU3NYECKUE SBICHUS B MPHUPOJE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUH  CMBICT  MCIOJIB3YEMBIX  BEJIUYHH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHUE SIBICHUS W IPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHUII), WCIOIB3Ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl W OLICHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

1.10

1.11

OPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOWpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaTh

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I



rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATD H3MEPEHUs, CJIEeAys NPEIIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC NMPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHaibHasi TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIN UCTOYHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBICHUA H HEOOXOJIMMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUN B MIIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUS 3/10pPOBbs U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popManui Ha OCHOBE HMEIOIIMXCS 3HAHUN W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBIIOJIHEHUEM IUIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEMEHTA
®U3UKA U EE POJIb B IOBHAHUN OKPYXXAIOIIET'O MUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 dusnyeckue SBICHUA: MEXAHWYECKHE, TEIUIOBBIE,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BenuuuHbl.  V3MepeHue  pu3MuUEcKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[CHI/Ie,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 0OBsICHEHHUE

Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

[IpakTuyeckune paboOTHI:

H#HH##Par###l13mepeHne pacCTOSHUM.

###Par#H#113mepenne o0bEMa XKUJIKOCTH M TBEPIOTO
1.5 Tena.

#HH##Par###0OnpeneneHue pa3sMepoB MallbIX TeJl.

###Par#t#13mepenne  TemmepaTypsl TpU  TTOMOIIH

KUJKOCTHOTO TEPMOMETpA U JaTUUKa TEMIIEpaTypbl
INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA
#HH#HPar###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, HX

2.1 pazMepbl.  OnbITBI,  JIOKa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###/lpiokenne  dactun  BemectBa.  CBS3b
2.2 CKOPOCTH  JBWDKEHHS YacTHII C  TEMIIEpaTypowu.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHe YyacTHUll BEIISCTBA: MPUTSKCHUC U

OTTAJIKUBAaHHUE

24 ###Par##H# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHE




2.5

2.6

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAUIMUECKHX) TEJl.
B3auMoCBsA3bp MEXIy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIbI

[TpakTuyeckue paboOTHI:

#H##Par###0nenka quaMerpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM Gotorpaduit).

#HHPar###0OneITBl 1m0 HAONIOAEHUIO  TEIUIOBOIO
pacIIupeHusl Ta30B.

HHHPar###0nbITEI 110 OOHAPYXKEHUIO JCHCTBUSA CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPAaBHOMEPHOE JBM)KEHUE
#HH##Par###CropocTsb. Cpenusis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBHWKEHHUU. Pacy€r myTu U BpeMeHU
JIBUKCHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par##InotHocTs BemiecTBa. CBSA3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
36 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cunbl c
' MOMOMUIbIO AMHAMOMETpPA
3.7 ###HPar#Ht#IBnenne TaroteHus u cuna Tsoxkectu. Cuna
' TSKECTH Ha Apyrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHHEe CKONBXEHUS U TPEHUE TOKOA.
' TpeHune B npupoie U TEXHUKE
3.9 #HH#Par###Crnoxxenue cuil, HaNpaBICHHBIX IO OJHOU
' npsMoil. PaBHoAEMCTBYOIAs CUIT
310 [TpakTiueckue paboThI:

OnpeneneHI/Ie CKOpPOCTH  PAaBHOMCPHOTO  JABUIKCHUA




(wrapyka B KMJKOCTH, MOJEIU  3JIEKTPUYECKOrO
aBTomMoOmiIs u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIB)XEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuIocKOoCcTH. OnpeneneHue  IJIOTHOCTH
TBEPJIOTO Tena. OnbITHI, J€MOHCTPHUPYIOILHE
3aBHCHUMOCTB pacTshKeHUs (aedopMaiiiu) MmpyKHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIIpHUKaACaAOIIUXCA HOBerHOCTCﬁ

dusndeckre SBICHUSA B IIpUupoac: MpUMEPbI ABHXKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW M HEXWBOU IPUPOJE,
JIEWCTBUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: TMHAMOMETP, MOAUIMITHUKN

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

1 YBEJIMYEHUS AaBJICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPbI
r [lepenava naBneHus: TBEPABIMHU TEJIaMH, KUAKOCTIMU U
' razamu. 3akoH [lackains. [TneBMaTHUeCKEe MalTMHBI
3aBUCUMOCTh  JIaBJICHUS KHJIKOCTH OT  IIyOUHBI.
4.4 IMuapocratudeckuit mapagoxc. CooOmiaronmecs Cocyabl.
I'mapaBnuueckne MEXaHU3MBI
ATtmocdepa 3emnu u atMocdepHoe fasieHue. [IpuunHbl
A5 CyIIIECTBOBaHUSI BO3AYHIHON 00070uku 3emuid. OTbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MOPS
45 N3mepenue atmocdepHoro nasineHus. [IpuOopsl ams
' U3MEepeHHs aTMOC(HEPHOro AaBIICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3gyxomnaBanue
4.9 [TpakTiueckue paboOThI:




4.10

411

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
o0béMa TOTPYKEHHONH B JKUIKOCTh YacTH TeJja.
OmnpeneneHre BhITAIKMBAIONICH CUJIbI, TEHCTBYIOIIECH Ha
TE€no,  MOrpyxEHHOe B  JKUIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUIIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIMBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIIEH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOW B MKUJKOCTh YAaCTHU Tejla U OT IIOTHOCTH
JKHIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOAKA M  ONpeaesieHue  e€

TPYy30IO0IbEMHOCTH

@dusnueckue  SABICHUS B TPUPOJAC:  BIUSHHE
aTMoc(epHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, IJIaBaHHE
pBIO

Texnudyeckne ycTpoWCTBa: COOOIIAIOIIUECS COCY.BL,
YCTPOMCTBO BOJOIPOBOJA, THIPABIMYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [Ipocthle MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' I10cKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
9.5 M0JIE3HOTO NercTBUS MEXaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
£ g [TonHass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS U
' COXpaHEeHHsI MEXaHUYECKOW YHEPTHH
£ g [TpakTudeckue paboTHI:

###Par#H#Onpenenenue pabOThl CUJIBI TPEHUS MPHU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM [BWJKEHMHM Te€Ja [0 TOPU30HTAIbHOU
nopepxHoctu. MccienoBanue ycIOBUM  pPaBHOBECHS
peryara. HMsamepenue KIIJI HakgIoOHHON TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
4eJI0BEKa
TexHuueckne YCTpOMCTBA: pblyar, TMOJIBWXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBbITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUSL MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWISAPHBIE SBICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
66 Temneparypa. CBa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne padoThbl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TenaoTa niaBJICHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oOBaHUS.
. 3aBHCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(EpHOTo
JaBJICHUSA
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATEN U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue paboOTHI:
#HHPar#H##0ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJICKYJISIPHOTO TTPUTSKEHUS.
#HHPar##H#OnbITEl 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#HHPar###0OneITEl TIO HAOJIOAEHUIO  TEILIOBOIO
paCIIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
6.17 ###Par##Onpenenenue naBieHHUs BO3AyXa B OalljioHe

HINpULA.

H#HHHPar###0nBITE, NTEMOHCTPUPYIOIINE 3aBUCHMOCTH
JaBJICHHUs BO3[yXa OT ero oO0bEéMa W HarpeBaHHs WU
OXJIAKCHUSL.

##HPar###1IpoBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par##Habnmonenne M3MEHEHUs BHYTpEHHEHN



SHEPTUU TeNa B pe3yibTaTe TEIUIonepenadd M padoTh
BHEILIHHUX CHIJL.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TIPH
CMEIIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
H#HH#Par###Onpenenenue KOJIMYEeCTBa TEIIOTHI,
MOJTYYEHHOTO BOJOW IPH TEIJIOOOMEHE C HarpeThbiM
METAJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIeIbHOM — TEIUIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHTEIIBHONW — BIAXKHOCTH
BO3/TyXa.

#H#Par####OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

6.19

®dusnueckue SBICHUA B TPHUPOAC: IMOBEPXHOCTHOE
HaTsOKEHUE W KalWUIIPHBIE SBIEHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uznydueHue CoJiHLa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuueckue  ycTpoilcTBa:  KamWuIsApbl, NpPUMEPHI
HCIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUECKOTO

7.3 nons. IIpyHIMO Cynepro3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenu »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN




anekTpuyeckuil 3apaa. Ctpoenue aroma. IlpoBonHuku n

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka 1enu
[lTocnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNEeKTpUYECKUe LEenu U MOTPEOUTENH SJIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocrosuHble MarHuTHl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOe TIONE€ 3eMIIM U €ro
7.15
3HAYEHHE JIJIS )KU3HU Ha 3emiie
216 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.
' [IpuMeHeHue >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCcHopTe
218 ONEBITE ®dapanes. SIBnenune 3JIEKTPOMATrHUTHOM
. nHaykiuu. [Ipasuno Jlenna
7.19 DIEeKTPOTeHEPaTOP. Crioco0mr TTOTyYEHUS




NEKTPUYECKOM  BHEPrHMHU.  ODJIEKTPOCTAaHLUM  Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPIrun

7.20

[IpakTuyeckue pabOTHI:

OnbIThl IO HAOMIONEHUIO 3JIEKTPU3ALUM TeJl MHIYKIMEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS  JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka paldOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
NEKTPUYECKOTO0 CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka 1mpaBwia CJHOXEHUS HANpsDKEHUM NpuU
IIOCJIEIOBATEIbHOM ~ COCAVMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHJIbI TOKa MpU MapaiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KITJI narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TOJIS IOCTOSIHHBIX MAarHUTOB NPU
uxX OoO0beAMHEHUM |  pasienecHuu. VccriemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI

TOKa MW HaIpaBJICHUA TOKAa B KaTyIIKE. I/I3y‘-ICHI/IC



7.21

I[el\/'ICTBI/IH MAarouMTHOIrO II0Jid Ha IMPOBOAHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OnbITel 1O

HUCCICIOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIHUU:
ucciaceag0oBaHUuC W3MCHEHMI 3HAYeHHUSI U HaITpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: IJIEKTPUUYECKUE
SBIIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeil( MOIIOCOB,
pOJIb MarHUTHOTO TIOJIS YISl J)KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpMETP,
BOJIETMETP, PEOCTaT, CUETUUK DIICKTPUUECKOW DHEPTHUH,
JIEKTPOOCBETUTEIIbHBIC ~ MPUOOPBI,  HArpeBaTeIIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEJOXPAHUTENHN, OJICKTPOMArHUT, OSJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
81 MexaHuueckoe JBWKEHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
3 8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOoMepHOE NPSIMOJIMHEIHOE JIBUKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tela  IpHU
HEPaBHOMEPHOM JBUKECHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

NIBMKEHHE




8.6

#H#HPar###Ceo00onH0e nanenue. OnplTel [ amuies

#H##Par###PaBHOMEpHOE JBMKEHHUE TI0 OKPYKHOCTH.

8.7 [lepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HHHPar###] [puHuUI Cyneprno3uiuy CU
8.12 Cuiia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuia TPEHUs CKOJIbXEHUS,
813 CHUJIa TPEHUS MTOKOSI, IPYTHE BUIBI TPCHHUS
814 #A##Par#H#Cuna TSOKECTM W 3aKOH  BCEMHUPHOTO
' TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 HBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
. PaBHOBecue mMaTepuabHONM TOYKU. AOCOIIOTHO TBEPOE
' TEJO
#i##Par###PaBHoBecre TBEPIOro Tella € 3aKpEILIEHHON
847 OCBIO BpauieHus. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmynsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 #iHtParH#PeakTHBHOE NBVKCHUC
8.21 Mexanunyeckas paboTa U MOIIHOCTb
i PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
5 SHEPruu U paboThl
[lorennmaneHast dHEpPrus Tena, MOJHATOTO  HaX
5.23 MOBEPXHOCTHIO 3eMJITH
8.24 [ToTeHumanpHas 3HEPTUS CKATON IPY>KUHbI
395 ###Par##Kunetnueckass ~ oHeprusa.  Teopema 0
' KUHETHUYECKON SHEPTUU
8.26 H#HH##Par###3akoH cCOXpaHEeHUs MEXaHHIECKON SHEPTUN
[IpakTudeckue pabOTHI:
8.27

OmpeneneHne CpenHEe CKOPOCTH CKOJBXKEHHUs Opycka




8.28

8.29

WIH JBWKCHHUS IIapuKa 1O HAKIOHHOW TUIOCKOCTH.
OmnpeneneHne yCKOpEeHUsl Tella IpU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBIDKEHUHM 0€3 HadaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHUS
OT CWIbl HOpPMalbHOTO naBieHus. OmnpenencHue
kodddunmenTa TpeHHus CcKoibxkeHus. OmnpenereHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl  CUIIBI
TPEHUSI TIPU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTANILHON moBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIB30BAHUEM  HETOJABIKHOTO M TOJIBHIKHOTO

0JIOKOB

@u3NYECKUE SIBJICHUS B MPUPOJE: NMPUIUBBI U OTJIUBBI,
nBukeHue 1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JIATYUKHU

TIOJIOKCHUS, PACCTOSHHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KoJie0aHU: Iepro/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit u IIPY>KUHHBIN MasITHUKH.
' [IpeBpaienue s3Hepruu npu KosaedaTenbHOM ABHMKEHNUN
03 3aryxatomue kosieOaHus. BbIHYXIeHHbIE KOJeOaHwUs.
' Pes3onanc
Mexannueckne BosIHbI. CBOMCTBA MEXaHMUYECKUX BOJIH.
0.4 [IpononbHble U MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOpPOCTBb €€ paclpocTpaHEeHHUs. MexaHN4eCKHE BOJIHbI B
TBEPJIOM TeJI€, CECMUYECKUE BOJTHBI
9.5 3ByK. ['/pomMKOCTb 1 BBICOTa 3ByKa. OTpakeHne 3ByKa




9.6

HNudpa3Byk u yinbpTpa3Byk

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OmnpeneneHnue 4acToTbl W Hepuojga  KosebaHui
MaTEeMaTHYECKOr0 MasiTHUKA.

OmnpeneneHue 4acToTbl W Hepuoja  KosebaHui
IIPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH  Ilepuoja  KojeOaHui
MIOABEIIEHHOT0O K HWUTH Ipy3a OT J[UIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH  Ilepuoja  KojeOaHui
IIPYKUHHOTO MasiTHUKAa OT Maccel rpysa. lIposepka
HE3aBUCUMOCTH nepuoaa KosieOaHui rpysa,
IIOJIBEIIEHHOTO K HMUTH, OT MAaccChl Ipy3a U >KECTKOCTHU
npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHHUs
duznyeckue SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, DX0

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIIHOTO TenedoHa
dusnueckue SBIEHUS B TNpUpoAe: OHOIOrHyecKoe
10.5 NENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTTE€HOBCKOTO U3ITy4eHHUN
10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11
111 JlyueBast monens cBera. MicTouHHMKYM cBETa
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11.2

[IpsimonHeHOE pacpoCTpaHEHHUE CBETA

Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpakKeHUs

11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xop ydeid B IMH3E
116 Onrtuueckast cucrema ¢oroannapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz kak onTuyeckas cucreMa. biM3opykocTs H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HetoTOHA.
' CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucniepcus cBera
[IpakTuyeckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHMsI CBETOBOTO JIyya OT yIJja MajJeHusl.
##H#Par#Ht#13yuenue  XapakTepUCTUK  M300pa’keHus
IpeaMeTa B INIOCKOM 3epKalle.
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyda OT Yrjla HaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ##HPar###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (OKYCHOTO pPacCTOSHUSL U
ONTUYECKOM CUITBI COOMpArOIIEeH JTUH3BL.
#HHPar##H#OnpITEl 110 pa3oXeHuio Oeloro ceera B
CIEKTD.
#HHPar##H#OnbITEl 110 BOCIPHUATHIO I[BETa NPEAMETOB
P UX HAOJIIOJEHUH Yepe3 1IBETOBbIE (PUIBTPHI
Oduznyeckue sABieHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 11BE€Ta TeN, ONTHUYECKHE SBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
111 TexHnueckue yCTpOWCTBA: OUKH, HEPUCKOII,

(dboToanmapar, ONTHIECKHUE CBETOBO/IBI

KBAHTOBGIE ABJIEHUA




Onpitel Pezepdopna w mmanerapHas MOJeNb aToma.

121
Mopgeins aroma bopa
122 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHI
' JIuneityaTbie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro szapa. HykioHHas Mojens
' aTOMHOTO siapa. M30Tonsl
198 PaguoaxkTtuBHble npeBpaieHus. llepuon mnomypacmana
' aTOMHBIX sJIep
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUsS 3apsiOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl M SHEPIUU
128 Peakuuu cunTtesa u nenenus snep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 Snepnas osHepretuka. JlecTBHE  pagMOAKTUBHBIX
' U3IYy4YeHUH Ha KUBBIC OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HaOnroneHne CIUIOMIHBIX W JIMHEHYAaTBIX CIIEKTPOB
12.10 U3ITy4YEHUs.
HccnenoBanne TpeKoB: M3MEPEHHME SHEPIMU YACTHIIbI
10 TOPMO3HOMY MyTH (110 poTOorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
dusnueckue SABICHUS B TNPUPOJAE: ECTECTBEHHBIN
paMOaKTHBHBIH ¢oH, KOCMUYECKHE Ty4H,
12.11 pPagMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PpAJMOAKTHBHBIX W3JIy4YECHUH HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYyaIbHBIN JO3UMETp, Kamepa Bubcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomei poau (UMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOIICTBA TET U q)HBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  MHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

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

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUA U MpPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYEOHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padmku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIUH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

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




IOPOEKIMH CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKHHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUoAa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

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

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmueckue n amopgHbIe Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprus. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS] PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YHGHBHaﬂ TCIJIOTA IIJIaBJICHUA

,_0

m

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

q=Q/m

[punuuns! pabots! TermoBbix apuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
Ilpakmuueckue pabomol
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs COOMpArOIIeid JTMH3BI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB MPEAMETA U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomield JHH3bI; U3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenuss 6 npupoode. 3armenuss ComHma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmea: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aToMHOTO sifpa. M30Tomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUIYaJIbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



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

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, epepaboTaHHOE
[leppikun M.M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., iBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocsemienue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, NepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»
®duzuka. Unxenepsl Oynyniero. 8 kinacc. YriayOa€éHHbIH ypoBeHb. Y4eOHUK. B 2

gactax. Yacte 1 u 2

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
YMK «Duzukay (7-9) U.M. Ilepoimikun, A.U. UBanos, E.M. I'ytauk, M.A.

[lerpoBa

Kak cpenctBo peanmsaruu npuHunoB GI'OC B 06pazoBaTebHOM MpoIiecce

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



POII, MOIII, pusuka nis Bcex, yIu.py, sS-Kiaacc
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