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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHOi padouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € ENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIKM JIJIs1 €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
00OpasIipl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoTOKoOI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrne 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAONIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEll PU3HNUECKOT0 COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHNBaHUE MH(HOPMAIIVH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JACATEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM MHIWBUIYaJbHBIX OCOOEHHOCTEH
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOpPhl U MPOLEAypa NMPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHve NEHbI ASEHUS Kbl U3MEPUTEIBHOIO TPUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JABWIKEHHSI YACTHUI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaINIMYECKUX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbIThI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS Fa30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKCHHUSL.
SIBnenne uHEpUUM. 3aKOH HMHEPLUHU. B3amMmopaeicTBHE Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cumita Kak XapakTEepUCTHKa B3auMoAeucTBHs Tesl. Chiia ynmpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B IpUpOoIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TElL.
6. Cno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI HOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUSI U YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHONW 00o0soukn 3emiu. OmbiT Toppuuemmu. M3mepenue armocdepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IUIaBaHUsl TEJI: TIJIABAaHUE WJIH MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

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

o vk w N e
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUJKEHUU TEJIa T10

TOPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuiM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEW U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKMX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurareneit KIIJ[ TtemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMS.
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Habmronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Tel.

W3MeHeHne naBieHus ra3a IpU WU3MEHEHHH OO0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita nu3MepeHus TEMIIEPATYPBI.

Bunae! Tennonepenayu.

OxJax/1IeHue TpU COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMIPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »JHEpPruuM Tela B pe3yJbTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUSA
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEIAMH ).

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



Hocurenu snaeKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3HauyeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBHE 3apPSKEHHBIX TE.
Y CTpOoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOoBOJHUKH M TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIA.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTHUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3yuenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHMM 3HAYCHUs WM HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWKEHHs. PaBHOMepHOE mNpsiMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe ABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyTIepIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cUilbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea 1Mo OKPY>KHOCTH.



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

Habmroenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3MKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTHH MPH JABHKEHUU TeJla Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA WIH TETIEHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs OpycKa WIM JABUKCHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MatemMaTnuecKkui U NpyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MONIEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MOJA JIEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCa.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJEOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. Ompenenenuie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUOJia KOJIeOaHUM MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojia  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJHOIO MaJ€HUS.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpaHenue ceera. 3atmeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHONO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpPOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKaje.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOUN CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
L[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JeWCTBHUS paaUOAKTHBHBIX HW3JIIYYEHUW HaA KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopnwie pabomul u onvimaul.

1. HalnropeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajig 00ydarommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUN AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep TaHHOTO pa3Jielia peaiu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TMpeJaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacrlo3HaBaTh M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIETOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAay4yHbIE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

- pa3BUTHE HAy4yHOH J1I0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOr0 TOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 € NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUSA :

e - OpHUCHTANUS HA TPUMEHEHHWE (DU3WUYCCKUX 3HAHWUU JUIsl PEIIeHUs 3a7ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPAKTHYECKYIO
JESITEILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCJIE (POPMYITHPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JEePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISABIIATH B3AUMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIyH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUS MpOorpaMMBbl 10 (PU3KKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISABIATh M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI B pACCMAaTPUBAEMBIX (PaKTaXx,
JAHHBIX ¥ HAOIIIOJICHHUSX, OTHOCSIIUXCS K (PU3HISCKUM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUYCHHH, BBIIBUTaTh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaaun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO C YYETOM CAaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb H© JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEAMNOI0XKEHUS 00 X Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHBIC METOIbl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (POPM TMPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
O1aroxeaTeIbHOCTH OOIICHUS;

COTOCTAaBIIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTHX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO MPEACTaBIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprUMEHTAa, HCCIIEOBAHUS, TPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTb poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH WICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJaJa B OOIIMI HPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX TMOAXOJAX TMPUHATHAS  PEIICHUM
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITh AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYroro uejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3a1ay UK
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE 7K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 KJjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0/IeHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ympyras, — IJJaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMKCHHUE YacTHIl BEUIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHus TBEPABIMU TEIAMU, )KUJKOCTIMHU U T'a3aMH,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb MPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBICHUS B MPUPOJE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JaBJICHHs Ha KUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBJICHMS, UCIOIB3YS
duznueckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC TeJa,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMAJIbHASL JHEPIus), IpPU ONUCAHUU [PABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



SHEpruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIMYNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXXHO PpELIUTh MpU HOMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WIH
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOHM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMa
NOTPYKEHHOM YacTH Tea U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpATh YCTAHOBKY U
BBIMIOJIHATh W3MEpPEHUs, CJenysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpPEeHMs] (DU3MUECKUX BEJIWYUH (IJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod()pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE NCKOMOU BEIIMYUHBL;

COOJTIO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYJbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECCKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAuUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH 711 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCHSTH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JIUTEPATYPY GU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINU (PU3NIECKOTO COACpPKAHUS, B TOM
YyucIie myOoJuyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3EHTAIUEN;

IIPY BBIMOJTHEHUU YUYEOHBIX MPOCKTOB WM HCCICIOBAHUN pPACTIPEIEIATh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBAI MHCHUE OKPYKAIOIIHX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIC Tela, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T10JIE;
paznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAlUs, IUJIaBJICHHUE, KpUCTAIIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeruIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPU3aLUs Tell, B3AaUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Ipupoae, u3iydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCoB, POJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIICIATH CYLIECTBEHHBbIE CBOMCTBa (NpU3HAKU) (PUINUECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TEIUIOEMKOCTh BELIECTBA, yJAEJbHAas TEIUIOTa
IUTaBJICHUS, yJelbHasl TEIJioTa MapooOpa3oBaHusl, YJENbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MAalIMHbI, OTHOCUTEIbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUH 3apsil, cuia
TOKa, D3JIEKTPUYECKOE HANpsDKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUYECKUX BEIUYHH,
HaXOAUTh (DPOPMYJBI, CBSI3BIBAIOIIUE NaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTH TpaUKU H3YYCHHBIX 3aBHUCHUMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHUs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, [TPU 3TOM J1aBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allUChIBAaTh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTe pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEoOXOoJuMble il €€ pelIeHUs, NPOBOAMTH pPAcU€Thl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaUeHHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTb NOpsJKa
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
(bu3MYECKUX CBOMCTB Tel (KamWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl NpPU M3JIYYEHHH OT LBETa M3JIy4Yarolled (moriomaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IoWaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJEHUCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/l ONbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HMUECKON BETUYHUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUA U YIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSHKEHWS Ha POBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yAbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE€ TaOIHI] U TpaUKOB, A€NIaTh
BBIBO/IBI 10 PE3YyJIbTATAM UCCIIEN0BAHNS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CIEIys NPEMJIOKEHHOW WHCTPYKLIHH, U
BBIYHCIIATh 3HAUCHUE BEJIHMYNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCJIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM SHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUUYECKUX LEMenl ¢
NOCJIEOBATEIBHBIM U NAPAJIEBHBIM COEUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMepbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOJIb30BAHUS (U3MYECKUX 3HAHUNA B TOBCEAHEBHOM



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpelIE;

OCYILECTBIATh MOUCK HMHPOpMAIMU  (PU3NYECKOTO COJACpKAHUSI B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3NUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0o0o0mias WHGOPMALKMIO M3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOTO
COJEpKaHusl, B TOM UMCIIE MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD TPYIIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUSA: CHCTEeMa OTCu€ra, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, NedopManus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKHUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4deHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJIEHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE



3ByKa, NPSMOJIMHEMHOE pacnpoOCTPaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3nyYecKue SBJICHHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIy4€HHMH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeOHSAs W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJA YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHIHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, ITOJIHASI MEXaHUYECKast SHEPT U, IEPUOT
¥ 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaY€HUs1 W EIWHULIBI (PU3NYECKHX BEJIMYMH, HAXOAUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTuU, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIIUCBhIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3a]aul 3aliChIBATh KPATKOE YCIOBUE, BBISBIIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE Il PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIMTh MPH MOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH U OIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBJICHHA WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HSHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyI0BaHUs, OMMCHIBATH XO/JI OTIBITA U €r0 Pe3yJIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepsaeMOld BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolell JMH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MEpUTENBHOTO TTPUOOpPA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIUYWH B BUAC TAONHIl M TPaPUKOB, JeIaTh BBIBOIBI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHWI MaTeMaTHYeCKOTO W TMPYKMHHOTO MASTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN  (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIUMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOJTYyUYEHHBIE PE3yJIbTAThI C YUETOM 3aJaHHOMN
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, TUTaHeTapHass MOJIeNTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIOUAOMETP, MATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPAaKTUYECKUX  3a]ady, ONTHYECKHUE CXEMbl s
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaIoIIeH cpele;

OCYIICCTBJIATh TOUCK HWHPOpMAUK (U3HUECKOTO COJCpPKaHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPU BBIIOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-IIONMYJIIPHYIO
JauTepaTypy GU3MUECKOTO COAEepKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
11 ®dusmka - Hayka o ojie 2
St - Hayla o HpHpoX https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 dusnyeckue Be 2 1
VBHHCCIHE BTN https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 Crpoe 1
POCHHE BeMecTsd https://m.eds00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmorekxa [IOK
2.3 ArperaTHbIC COCTOSTHHUS BEIISCTBA 2
p m https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHn4eckoe JBHKEHUE 3 momorexa 110

https://m.edso0.ru/7f416194




bu6nmoreka [IOK

3.2 Hnepuis, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bubnunorexa LIOK
33 Cuna. Bupt cunt 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3zneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPIABIMU 3 bubnnoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 JaBIICHHE KHAKOCTH > https://m.eds00.ru/7f416194
bubnuoreka [IOK
43 ATMocheproe faaeHne 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE . 5 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 Pabora 1 mompgocTs 3 . https://m.eds00.ru/7f416194
bubnmorexa LIOK
2 IT 1
> POCTBIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
but6mmorekxa [IOK
. M 4 1
>3 exatureckat SHepri https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. TenioBble siBJeHUSA
. bubmunorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmunorexa [JOK
1.2 T 21 1 4
SIDIOBHIS HPOHECCHl https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
21 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 2 5) https://m.edsoo.ru/7f418 1ce
bu6nmoreka [JOK
2. M 1 1
3 ATHITTHbIC ABICHI 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 11




9 KUIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pPa3aesioB H TeM nu(poBLIe
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Mexannueckue siBJICHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHEI coXpaHeHus https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M 7
CXAHUUCCKHE KOTIEOaNUS 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTeibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounuectBo yacos DJIEKTPOHHbBIE
Ne HMara uugposbie

Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bceero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI pecypenI

®du3nka — HayKa O PUPOJIE.
1 SBnenus npupobl. usndeckue 1 2.09
SIBIICHHS

Mexanndeckue, TeIIOBEIE,
2 DJICKTPUYECKHUE, MAaTHUTHEIE, 1 3.09
CBETOBEIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeIUUNHbI U UX
3 1 9.09
U3MepeHue

Vpok-uccnenosanue "M3mepenne
TEMIEPATYPHI IPU TIOMOILIHN
KUAKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPHI"

1 1 10.09

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HAYKH U3y4aloT IPUPOLY.

5 EcTecTBeHHOHAyUHBIN METO/ 1 16.09
no3HaHus. Onucanue PU3NIecKux

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUH C IIOMOIILIO MOAEIEH

VYpok-uccnenosanue "IIposepka
6 TUOOTE3BI: TaJbHOCTD ITOJIETa 1 1 17.09

rapuka, NymeHHOro



TOPH30HTAIBHO, TEM OOJIbIIE, YEM
OoJiblie BbIcOTa Mmycka"

bubnmoreka [IOK
7 CrtpoeHue BeLIECTBA. 23.09
p Hl https://m.edsoo.ru/ff09fe0a
bubnmoreka [IOK
8 BIDKEHHUE YaCTHUI[ BEI[ECTBA 24.09
A HBet https://m.edsoo.ru/ff0a013e
9 ArperaTHble COCTOSIHUS BEIIECTBA 30.09
B3aumocBsI3b MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSX U UX
10 1.10
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJIbI
11 [MpakTdeckas paboTa «ArperatHoe 210 bubnnorexa [JOK
COCTOSIHUE BEIIECCTBAY ' https://m.edsoo.ru/ff0a0378
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE 8.10 Bubmorexa LIOK
p p p ' https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bu6mmoteka IIOK
13 CkopocTh. EQUHUIIBI CKOPOCTH 14.10
p a H p https://m.edsoo.ru/ff0a079c
bubnunorexa LIOK
14 Pacuer nyTty 1 BpeMeHH ABMKEHUA 15.10
yr p a https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPINM.
15 BSaI/II)MO elicTBue TerKaK opuYrHa 21.10 Bubmorexa IIOK
a p ' https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 IInotHOCTH BemiecTBa. PacueT Macchl 9910 but6mmoreka [IOK

1 00beMa Tejia IO €ro INIOTHOCTH

https://m.edsoo.ru/ff0a0fee




JlaGopaTtopHnas pabota

17 «Onpenenenue MWIOTHOCTH TBEPAOTO 5.11
TEIA»
18 Pemenue 3amag mo teme "IimoTHOCTE 1111 bubnunoreka LIOK
BeniecTa” ' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBus Tei. Cuia 12.11
yrnpyroctd. 3akoH ['yka
JlaGopaTtophast pabora «3yuenue
3aBACUMOCTH PACTDKEHUS
20 P 18.11
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBneune tarorenusn. Cuia TIKECTH 19.11
CBs13b M@Ky CUJION TSKECTH U
N bubmuoreka [IOK
22 MaccoH Tena. Bec tena. Pemenne 25.11
" " https://m.edsoo.ru/ff0al778
3amad 1mo TeMe "Cuia TsHKecTH
Cuna TsDKeCTH Ha IPYTHX TUTAaHeTaxX.
bubmmoteka IIOK
23 du3nuecKue XapaKTePUCTHKH 26.11
https://m.edsoo.ru/ff0a1502
ILUTAHET
bu6mmoteka IIOK
24 smepenne cui. Jluaamome 2.12
p A P https://m.edsoo.ru/ff0al8cc
but6mmorexa [IOK
25 Bec tema. HeBecoMmocTn 3.12
https://m.edsoo.ru/ff0al778
CrioxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOMU IPSIMOIt 9.12 BrbmroTexa [IOK
. p ’ ) https://m.edsoo.ru/ff0ala70
PaBHOp€CTBYIOIAS CHIT
Pemenue 3agad mo teme
27 A 10.12

"PaBHOelicTBYIOIIAA CHIT"




28

29

30

TpeHue CKOJIbKEHUS U TPEHHE
1okosi. TpeHue B pUpo/ie U TEXHUKE

JlaGopaTtopHnas padora «3yueHue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
ITIOBEPXHOCTEMN

Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIBI

16.12

17.12

23.12

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bub6nmoreka IIOK
https://m.edsoo.ru/ff0alcc8

31

KoutpoabHnas padora no remam:
«MexaHHYeCKOe TBUKEHHE»,
«Macca, INIOTHOCThY», «Bec Tejay,
«I'paduueckoe uzodpaxeHue
ey, «CHIbDy

24.12

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

Pemenne 3amau mo remaM: «Bec
tenay, «I'paduueckoe n3oOpaxkeHue
crny, «CHuiany,
«PaBHOIEUCTBYIOIIAs CUIDY

30.12

33

34

35

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIWUYCHUA OABJICHUA

JlaBneHwue raza. 3aBUCUMOCTb
aBJIEHMS ra3a oT 00bEMa,
TeMITepaTyphl

Ilepenaua naBieHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
3akon [Tackans

13.01

14.01

20.01

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0




I[aBJ'IeHI/Ie B XXUJKOCTH H rase,

N bu6nmoreka [IOK
21.01
36 BbIBAHHOC JICHCTBICEM CHUIBT https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenwne 3agau mo teme «JlaBieHue 2701 bubnunoreka LIOK
B JKUKOCTH U rase. 3axod [lackaisy ' https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo0 28.01
OODUIAIOIMECH COCY BT https://m.eds00.ru/ff0a2970
bubnunoreka LIOK
39 r I 3.02
HAPABIHHACCIH Hpece https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. [TopineBoit 4.02
SKHUJIKOCTHBIA HACOC
Atmocdepa 3emnn. [IpuanHen
CYIIIECTBOBAHUS BO3IYIIIHOM
41 0}6,I(I)IJ'IO‘IKI/I SemMitn 3aBy;:I/IMOCTL 10.02 Bubmiorexa HOK
) ) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3nyxa. ATmMochepHoe 11.02 bubmuoreka [IOK
JTaBJICHHE ) https://m.edsoo.ru/ff0a2b5a
W3mepenune atMochepHOro bubnmnorexa [JOK
43 17.02
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHCHMOCTL aTMOC(EPHOTO
44 aBJIEHUSA OT BLICOTIE)HI; OBHEM 18.02 bubmorexa LIOK
a AYP ' https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe 20.02 bu6muoreka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX ' https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme 25 02

"AtMmochepHoe naBieHne"




JleicTBUE KUAKOCTH U raza Ha

47 IIOTPY’KEHHOE B HUX TEJIO. 3.03 bubmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuiia
JlaGopaTtopHnas pabota
48 «Ornpenenenre BhITAIKUBAIONICH 4.03 bubnmnoreka HOK
CHUJIbI, ICHCTBYIOINICH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)

49 [InaBanue Ten 10.03 bubmorexa LIOK
https://m.edsoo.ru/ff0a3514
bubnuoreka [{OK

50 Pemenne 3amau «IlnaBanue Tem» 11.03 httos://m.edsoo.ru/ff0a3a96

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanne 3aBUCHMOCTH Beca
51 Teja B BOJIe OT 00bEMa 17.03
MOTPYKCHHON B )KHUJIKOCTh YaCTH
Tea»
Pemenne 3agad mo remam:
59 «[lnaBanue cynos. 18.03 bubnmnorexa [JOK
Bo3znyxomiaBanuey, «JlaBnenne https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bubnmorexa LIOK
53 Mexanmieckas padota 24.03 https://m.edso0.ru/ff0a3f82
bubnunorexa LIOK
54 Momuocts. EquHune: MOIMHOCTH 25.03 https://m.edsoo.ru/f0a3182
VYpok-uccnenoBanue "Pacuér

55 MOIIIHOCTH, Pa3BUBAEMOM MpU 7.04
HoabEMe 110 JiecTHuie"

56 IIpocteie Mexanu3Mmsbl. Poiyar. 8.04

PaBHOBeCuE cuit Ha ppruare




KonTpoasHnas pab6ora no reme
«/laBJieHHe TBepaABIX TeJ,

57 JKHJKOCTE B ra3oB» / 14.04
Bcepoccuiickasi npoBepoYHast
pabora
PesepHbIii ypok. Pabota ¢
TEKCTaMHU 10 TeMe «/laBieHue
58 TBEPABIX TEJ, )KUAKOCTEH U ra30By / 15.04 bubnnorexa [JOK
P L a ) https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas npoBepoyHas
pabora
Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaGopaTtopHnast pabora bubnnorexa [JOK
59 . 0.5 21.04
«HccnenoBanue ycioBUl https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
60 Pemrenne 3aga4 1mo Teme «Y CIIOBUS 29,04 bu6nmorexa LIOK
pPaBHOBECHUs pblyara ' https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro necTpus
MexaHu3Ma. JlaboparopHas pabora
61 paTOpHas pa 0.5 28.04
«M3mepenne KII/] HaknoHHOM
TIJIOCKOCTH
62 Pemenne 3amau no teme "Pabora, 29.04 bubmmoteka IIOK
MorHocTh, KITT" ' https://m.edsoo.ru/ff0a4c48
MexaHnueckas SJHeprusl.
63 Kunernueckas v moTeHIMaIbHas 5.05 Bubmorexa LIOK
) https://m.eds00.ru/ff0a4252
SHEPTUs
64 3aKOH COXpaHEHUsI MEXaHUYECKON 6.05 bubnmnoreka [JOK

SHEPrUuu

https://m.edsoo.ru/ff0a4360




65

YPOK-3KCIIEPUMEHT MO TEME
"JKcrepUMEHTAJILHOE OIpEIEIICHUE
N3MEHECHHS KMHETHYCCKON 1
MOTEHIIMATBHON SHEPTUU MPU
CKaTBIBAHMU TeJIa T10 HaKJIOHHOM
IUIOCKOCTH"

12.05

66

67

68

KoutpoasHnas padora no reme
«PaboTa 1 MOIITHOCTH. JHEPTUD)

Peseprurlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
nBmxenue"

PesepBHsblit ypok. Pabora ¢

TekcTamu 110 teme "Pabora.
MoriHocTb. DHeprus"

13.05

19.05

20.05

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

11




8 KUIACC

YaCTHI]

KoauuecTBo 4yacoB DJIeKTPOHHbBIE
ara undpoBbie
Ne i/ Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero H3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHUECKON 1 509 Bbu6mmoteka [JOK
TEOPUHU U UX OIBITHBIE ' https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 4.09
Monenu TBEPAOTO, KUAKOTO U
. bubmuoreka [IOK
3 ra3000pa3HOro COCTOSHUI 1 9.09
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1 11.09
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKOUN Teopuu
5 Kpucrannuueckue u amopdHbie 1 16.09 bubmmnoreka HOK
Tena ' https://m.edso0.ru/ff0a5800
5 CmauuBaHme M KalWJUBSIPHOCTb. 1 18.09 bubmmnoreka [JOK
[ToBEpXHOCTHOE HATSKEHHE ' https://m.edso0.ru/ff0a5530
bubnunorexa LIOK
7 TenmoBoe pacMpeHne U CKaThe 1 23.09
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIEpaTyphl
8 CO CKOPOCTBIO TETUIOBOTO JIBFKECHUS 1 25.09




9 Buyrtpennsis sueprus. CriocoObt 30.09 bubnmnoreka HOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
bubnmoreka [IOK
10 Buyet Temutonepe ia iy 210 https://m.edsoo.ru/ff0a6412
1 KonnuectBo TemioTel. Y aenbHas 710 bubnunorexa LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 Pemenue 3a1a4u Ha KOJIUYECTBO 9.10 bubnunorexa LIOK
TEIIOTHI https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. Bu6morexa [IOK
13 Temnnoo6meH u TennoBoe 14.10 httos://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota
14 "UccnenoBanue sBICHUS 16.10 bubnuoreka [{OK
TEII000MEHa PU CMEUTUBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmdecTBa TEIOTHI,
15 HE0OXO0IUMOTO JIJIsl HATPEeBAHUS 2110
TeJa U BBIIENSIEMOT0 UM MIPU
OXJIAXKICHUH
JlaGopatopHnas pabora
16 "OnpeneneHue yaeabHOU 23.10 bubmorexa [OK
| https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y AeabHast 6.11 bubnuotexa [JOK
TEIIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y AeNIbHAs 11.11 bubmorexa HOK

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

20

JlaGopaTopHas pabora
"OnpeneneHue yaenbHON TeIOThI
IJIaBJIeHUs Jabaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

13.11

18.11

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas TeIiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHUMOCTh TEMIIEPATYPhI
KHIIEHUS OT aTMOC(epHOro
JIaBIICHUS

20.11

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENbHOU BIIAKHOCTH
BO3ayXa"

25.11

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]1yXa

[TpuHIHIBI pabOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPaHUs
KII/I TermoBoro nBuraTesis.
TenyoBble ABUTATENN U 3aILIATA
OKpY>Karollel cpebl

3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUHU B TEIJIOBBIX MpoIleccax

27.11

2.12

4.12

9.12

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TeIIoBEIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

11.12

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2




KonTposbHasi padora no reme
"TemoBblie ABJeHNA. U3MeHneHune

bu6nmmorexa [IOK

28 16.12
arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a86ae
BelgecTna'
OnexTpusanus tein. /[Ba poga
29 prsa Hlea pox 18.12
ANEKTPUYECKUX 3apsI0B
B3anmoneicTBre 3apsyKEHHBIX TEIL.
30 . P 23.12
3axoH Kynona
DNeKTpUYECcKoe MoJie.
31 HarnpsikeHHOCTB DIIEKTPUYECKOro 55 12 bubnuoreka [IOK
nojs. [IpuHImMn cynepno3unuu ' https://m.edsoo.ru/ff0a87e4
BJIEKTPUYECKUX MOJEH
HocuTenu snektpuyueckux 3apsios.
32 DaemedTapHbii 3apan. CtpoeHue 30.12 Bubmrorexa IIOK
P pAR. 1P ' https://m.edsoo.ru/ff0a8a0a
aToma
[TpoBOAHUKY M TUAIEKTPUKU. 3aKOH
33 PoBoa A P 13.01
COXpaHEHUs AJIEKTPUUECKOTO 3apsaa
34 Pemenue 3agau Ha npUMEHEHUE 15.01 bubmuoreka [JOK
CBOMCTB JJIEKTPUYECKHUX 3apsA0B ' https://m.edsoo.ru/ff0a8ef6
DNeKTpUUECKU TOK, YCIIOBUS €r0
35 cymiecTBoBaHus. ICTOUHUKH 20.01 bubmorexa HOK
ym ’ ' https://m.edsoo.ru/ff0a90cc
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
36 EHCTBHS SJIEKTPUIECKOTO TOKA 22.01
a p https://m.edsoo.ru/ff0a95a4
37 DNEeKTPUYECKU TOK B METaJIIaxX, 2701 bubmmoreka [JOK
KHUJIKOCTAX U razax ' https://m.edsoo.ru/ff0a96b2
DneKkTpruyecKas Lenb U e€
38 P " 29.01

COCTaBHbIC YaCTUu




bub6nmoreka [IOK

39 Cuna Toka. 3.02
https://m.edsoo.ru/ff0a9838
40 Jlaboparopuas pabota "U3mepenue 5.0
U PEryJupoBaHuE CUJIbI TOKA" '
41 DIEeKTpUUYECKOE HAIIPSKEHUE. 10.02 bubmmoreka [JOK
Bosbrmerp. ' https://m.edsoo.ru/ff0a8bd6
4 Jlaboparopuas pabota "U3mepenue 12.02 bubmmoreka [JOK
U PETYJIMPOBAHUE HATIPSHKEHUS" ' https://m.edsoo.ru/ff0a9e14
ConpoTHuBieHHE TPOBOAHUKA.
43 VY nenbpHOE CONPOTUBIIEHNAE 17.02 Bubmrorexa IIOK
P ' https://m.edsoo.ru/ff0aa738
BEIIIECTBA
3aBHCHUMOCTD JICKTPUIECKOTO
44 COIIPOTHBIICHUS IPOBOIHUKA OT €T0 19.02 bu6mmoteka [JOK
JUIMHBL, TUIONIAIX ITOMEPEIHOTO ' https://m.edsoo.ru/ff0aa738
CCUCHUA U MaTCpUualia
3aBHCUMOCTh CHJIBI TOKA OT Bubs 10K
nOIMOTEKA
45 HanpspkeHus. 3akoH OMa st 24.02
P s https://m.edsoo.ru/ff0aad4a
ydJacTKa [enH
JlaboparopHnast pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, UAYILIETO UEPE3 PESUCTOP, OT 26.02 bubmiorexa LOK
> Y Pes p P, ' https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”
[TocnenoBarenpHOE U MTApaILICTBHOE
47 ! P 3.03
COCIMHEHUS MPOBOHUKOB
48 JlabopaTtopHas padota "IIpoBepka 503 bubmmnoreka [JOK

IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI

https://m.edsoo.ru/ff0aaa58




IIPU NOCIIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlabopaTtopHas padora "IIpoBepka
MpaBHJIA JUIS CHIIBI TOKA MIPH

bubnunoreka LIOK

49 10.03
NapajieIbHOM COEUMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akoHa OMa U1 pa3IuyHOro 12.03 Bubmuorexa IOK
AA P ' https://m.edsoo.ru/ff0aaf8a
COCIMHCHUS TIPOBOIHUKOB
Pabora 1 MoIHOCTH
51 JJIEKTPUUYECKOr0 TOKA. 3aKOH 17.03 Bubmuorexa IOK
p ) ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopnas padora
52 "On Ie) GHI;HI/IG pa6OTI)I YA MOIIHOCTHA 19.03 Bubmrorexa IIOK
pedt P | H ' https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuuecKue Henu u
53 NOTPeOUTENH IIEKTPUIECKOM 24.03 bubmuoreka [IOK
sHeprum B ObITy. KopoTkoe ' https://m.edso0.ru/ff0ab660
3aMbIKaHUE
ITocTostHHEIE MATHUTEI, UX
54 . 26.03
B3aUMOJIENCTBUE
VYpoxk-uccienoanue "M3yuenne bubnuotexa [JOK
55 N 7.04
MOJIEW ITOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1€
56 3eMIIM U €ro 3HaYEHUE JUIS KU3HU 9.04 Bubmorexa LIOK
A ' https://m.edsoo.ru/ff0acOba
Ha 3emiie
IToaroroBka K KOHTPOJIBHOHU padboTe
57 )i\ P p 14.04 bubmuorexa [{OK

10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

https://m.edsoo.ru/ff0abd2c




3apsiKEHHbIE TeJla U UX
B3auMoacucTBus. I1ocTOSHHBIN
ANEKTpUYECKUI TOK"

KonTposbHasi padora no reme
"JekTpUUYEeCKHE 3aPAIbI.
3apsikeHHbIE TeJIa M UX

bubnmoreka [IOK
58 B3aumMojeiicTBuda. IlocToOTHHBINH 16.04
8 . https://m.edsoo.ru/ff0abea8
3JIeKTPpUYecKuil TOK" /
Bcepoccuiickas npoBepo4yHast
pabora
PesepBHylit ypok. Pabora ¢
TekcTaMu 110 TeMme "I1ocTOSIHHBIH Bu6 110K
nOIMOTEKA
59 AICKTPUYCCKUI TOK" / 21.04
p B https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoepodHas
paborta
OmneIT OpcTena. MarauTHoe nose
60 AIEKTPUUIECKOTO TOKa MarHuTHOE 23.04 bubmorexa LOK
P ' https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMarHuToB B
61 TexHUKeE. M3yuenue neicTeus 28.04 bubmuoreka [IOK
MAarHUTHOTO I0JIS1 HAa IPOBOJHUK C ' https://m.edsoo.ru/ff0ac74a
TOKOM
DNEeKTpOABUTATEIb TOCTOSIHHOTO
Toka. Mcronp3oBanue
SJICKTPOJBUTATEIICH B TEXHUUSCKUX bubnunorexa LIOK
62 port 30.04 4

YCTPOMCTBAxX M HAa TPAHCIIOPTE.
KoHctpynpoBanue n n3yuenue
pabOTHI JIEKTPOIBUTATEISI

https://m.edsoo.ru/ff0ac86¢c




OnbiTel Papajes. 3aKoH
63 3JIEKTPOMArHUTHON MHYKIIWH. 1
IIpaBuio Jlenna

Dnekrporereparop. Crocoos
MOJIYYEHUS JIEKTPUUYECKOM
64 SHEPTHUH. DIJIEKTPOCTAHIIUN Ha 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
65 1o Teme "DIIeKTPUUECKHUE U 1
MAarHuTHBIE SIBJICHUS"

Konrtpoabnas pabora no reme
66 "JyekTpUYeCKHEe U MATHUTHbBIE 1
siBJieHHs "

5.05

7.05

12.05

14.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢
67 TexkcTamu 110 TeMe "TerutoBbie 1
saBJIeHUs"

19.05

bubmmoteka IIOK
https://m.edsoo.ru/ff0accbe

PesepBHblit ypok. Pabora ¢
68 TEKCTaMU 110 Teme "MarauTHele 1
saBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 08

11

21.05




9 KUIIACC

KosauuyectBo 4yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

MexaHn4eckoe JBUKEHUE.

1 8 1 1.09
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 1.09 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS ' https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuorexa [JOK

3 1 3.09
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBikeHne. CpeqHsst 1 MTHOBEHHas 1 8.09
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 8.0 bubnuoreka [IOK
JIBIOKEHUE. Y CKOPEHHE ' https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1 10.09
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHus Tea npu 1 1 15.09 bubmuotexa [JOK
PaBHOYCKOPEHHOM JBUKEHUU I10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
CBobonHoe nagenue tei. OnbIThl

8 e T 1 15.09
lNanunes

9 PaBHOMepHOE BHKEHUE TTO 1 17.09 bubnuorexa [IOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas u yrioBas

CKOpOCTHU
10 LleHTpOCTpEMHUTELHOE YCKOPEHHE 22.09
1 IIepssiii 3axk0oH HprotoHa. BekTop 22.09 bubnuoreka [IOK
CHUIBI ' https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 24.09 bubnnoreka [HOK
PaBHoxelicTByIOIIAs cuiia ' https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. 59.09 bubnnorexa [HOK
Cynepno3uuus cui ' https://m.edsoo.ru/ff0ae982
Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
14 29.09
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
1 . r 1.10
> Cuna ynpyrocru. 3akon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amad mo reme «Cuta 6.10
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Om 12 eJIIZHHeI;KeCTKOCTI/I 6.10 bubmorexa HOK
peat ' https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
8.10
18 CHa TpeHHs https://m.edsoo.ru/ff0af738
Pemenue 3aga4d mo teme «Cria bu6mmorexa [IOK
19 13.10
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "On E eHEHI/Ie ioa(b(bn MEeHTa 13.10 bubmorexa HOK
ped 5 " ' https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJTBKCHHUS
Pemenue 3amau no reMe "3aKOHEBI Bu6 OK
21 Hetorona. Cuina ynpyroctu. Cuna 15.10 nosmoreka I

TpeHus"

https://m.edsoo.ru/ff0afb8e




22

23

24

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
naJICHUS

VYpok-koHbepenius "J[BrkeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTukn"

Pemenne 3agau o reme "Cuia

TSDKECTH 1 3aKOH BCEMUPHOTO
TATOTEHUS"

20.10

20.10

22.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

26

27

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENIA C
3aKpEIIEHHON OChIO BpAILlCHHUS.
MowmeHT cuisl. LeHTp TsKECTH

PaBHOBECHE MaTepUaIbHON TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHHUS.
MowmeHT cuisl. LeHTp TsKECTH

511

10.11

10.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ffO0afe36

28

29

Permenne 3agau mo reme "MoMeHT
cuisl. LlenTp TsxecTn"

[MoaroroBka K KOHTPOJIKHOU paboTe

o TeMe "MexaHnYeCcKoe IBUKEHUE.
BsaunmoneiictBue Ten"

12.11

17.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408




KonTpoasHnas pabora no reme

bu6mmoreka [IOK
30 "MexaHn4ecKoe IBHKEHUE. 17.11
. o https://m.edsoo.ru/ffOb06ec
B3aumopneiicreue Tea"
Nmnynbce Tena. UMnynbe cUbl.

31 3aKOH COXpaHEHHS UMITYJIbCA. 1911 bubnnoreka [HOK
VIpyroe u Heynpyroe ' https://m.edsoo.ru/ff0b07fa
B3aWMO/JICHCTBUE
Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK

32 y 24.11
COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
VYpoxk-koHpepenuus "PeakTuBHOE

33 P depert ; 24.11
JBUKCHHEC B PUPOJIC U TEXHUKE

bubmuorexa [JOK
34 Mexannueckas paboTa U MOIITHOCTh 26.11
p B https://m.edsoo.ru/ffOb0Oa84

35 PaboTa cHIIBI TSKECTH, CHJIBI 112 bu6nmoreka [JOK
YOPYTOCTH M CHJIbI TPEHUS ' https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS 112
MIPY PaBHOMEPHOM JIBUKCHHH TeJa '

M0 TOPU30HTAIBHON TTOBEPXHOCTH»
CBs13b dHEprUM U paboTHI.

37 TR P 3.12
[MoTenumansHas SHEPTUS
Kunernueckas sueprus. Teopema o bubnuorexa [JOK

38 . 8.12
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
3aKoH COXpaHEHHsI SHEPTUU B

39 P P 8.12
MEXaHHUKE

40 JlaGopatopHas pabora «3yueHue 10.12 bubnnoreka [JOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ff0b12fe




41

42

KomnebarenbHo€e ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

15.12

15.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U Py KUHHBINU
MasTHUKHU

17.12

44

45

46

Ypok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBparteHre sHEPTUU PU
MEXaHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnast pabora
«OrmpeneneHue 4acTOThI U epHoIa
KoJIe0aHUM MPY>KUHHOTO MAasTHUKA

22.12

22.12

24.12

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJ1a KoJIeOaHMi
rpysa, MOABEIIEHHOI'0 K HUTH, OT
Macchl Tpy3a»

29.12

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckie BoiHbl. CBOWCTBA
MEeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

29.12

12.01

12.01

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe




51

52

Ypok-uccinenoranue "Habmonenune
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTEIL"

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

14.01

19.01

53

Ypok-koHpepenmus "YapTpazByk u
UH(PaA3BYK B IPUPOJE U TEXHHUKE"

19.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KonTpoasHas pa6ora no reme
""3aKOHBI COXpAHEHHUSI.
Mexannuyeckue KoJe0aHUs U
BOJIHBI"

SHGKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

21.01

26.01

26.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHdepenuus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHme 37I€KTPOMAarHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"

H3ydeHue cBOWCTB
ANIEKTPOMATrHUTHBIX BOJIH

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

28.01

2.02

2.02

4.02

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c




DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bu6mmoreka [IOK
61 Cxkopoctb cBeTa. BoaHoBbIC 9.02
Up https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Ucrounuku cBeta. [IpsMonuneitHoe
62 acCIpOCTPaHCHHE CBETA. 3aTMCHUS 9.02 bubmorexa LOK
pacupoctp ' ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpaXeHHs CBeTa. 3epKaja.
63 Pemenue 3aga4 Ha npUMEHEHHUE 11.02 bubmmorexa [TOK
A p ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomnenune cBeta. 3akoH 16.02 bubnuorexa [IOK
IPEJIOMIICHHUS CBETA ' https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpasKEHHE
65 cBeta. Mcronb30BaHKE MOJHOTO 16.02 bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B ' https://m.edsoo.ru/ffOb3c5¢
ONTHYECKUX CBETOBOAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIICHUS] CBETOBOTO JIyda OT 18.02
yrja rnajgeHus Ha rpaHule "Bo3ayX-
creksio""
VYpok-koHpepeHuus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPa’KEHUS: 25.02
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3B"
bubmuorexa [JOK
68 JIunzel. OnTHyecKas Cujia JIMH3bI 2.03
https://m.edsoo.ru/ff0b3f2c
. bubnmoreka [JOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX 2.03 1

https://m.edsoo.ru/ffOb444a




JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO

bu6mmoreka [IOK

70 pacCTOSIHUS U ONITUYECKOM CHJIbI 403 https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"

71 Ypok-koHpepenmus "OnTuiyeckue 11.03 bubnnoreka [HOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 I'ma3 xak ontuyeckasi cucTema. 16.03 bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JledexTo 16.03
3penus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue 18.03 bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Pemenue 3anau "Pa3noxxenue 6enoro

75 CBETa B CIIEKTP U BOCIIPUATHIO I[BETA 23.03 bubnmnorexa [JOK
MPEIMETOB MPHU UX HAOIIOIEHUN https://m.edsoo.ru/ffOc0e2a
yepes 1IBETOBbIe (puabTpsb”

Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CBETa: AMCIEpCHs, 23.03
uHTepdepeHIys u auppaxaus”

77 OmnpiTel Pezepdopaa u miranerapHas 25 03 bubnnorexka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Monens atoma 6.04
bopa
Hcnyckanue 1 MOTJoIIEHUE CBETa

79 aTOI\ZOM. KBanTtsl. JIuneiiuateie 6.04 bubmorexa HOK

CIEKTPBI

https://m.edsoo.ru/ff0c144c




80 Ypok-npaktukym "Habmronenue 8.04 bubnnoreka [HOK
CIIEKTPOB UCITyCKaHMs" ' https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 P eé 13.04
AAHOAKTHBROCTD 1 € BHIM https://m.edsoo.ru/ff0c1672
82 Crpoenue aTOMHOrO spa. 13.04 bubnmoreka [JOK
Hyxkionnas mozaens ' https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHBIE TpEeBpaICHUSI. 1504 bubmuorexa [JOK
W30Tomnsl ' https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amag mo Teme: 20.04 bu6mmoreka [IOK
"PanuoakTuBHBIC TpeBpamieHus" ' https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacnana 20.04
Ypok-koH(pepeHuus
86 "PpamzloaKT(iBIiIme HA3JIyYEHHUS B 22.04 bubmaorexa [IOK
v | ' https://m.edso0.ru/ff0c2126
PHUPOJIe, METUIINHE, TEXHUKE
SlnepHble peakIun. 3aKOHbI
87 COX paHeHEﬂ 3apsAI0BOTO U 27.04 Bubmorexa ITOK
P A ' https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0 YHCEI
OHeprus CBA3U aTOMHBIX sIIEP. bubnuoreka [IOK
88 27.04
CBs13b Macchl U DHEPTUU https://m.edsoo.ru/ff0cld7a
89 PemeHI/Ie” 3a1a4 o teme "SnepHeie 2904
peaxiuu
90 Peakniuu cuHTE3a M IETICHUS sAEP. 4.05 bubmuorexa [JOK
Wcrounuku sueprun CoHIa U 3BE3] ' https://m.edsoo.ru/ff0c1e88
Ypok-konpepenus "Anepuas
sHepreTuka. JlelcTBus
01 P A 4.05

paZMoaKTUBHBIX U3ITy4YEHUN Ha
JKUBbIE OpraHU3MbI"




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIEeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92 6.05
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
Ksanroseie ssnenus"
KonTpoasHnas pabora no reme
"JJIeKTPOMATHUTHOE I0JIe.
93 P 13.05
DJIeKTPOMArHUTHbIE BOJTHBI.
KBanToBrbIe siBJieHus"
bubmuorexa [JOK
94 IToBTOpenue, 0600IIECHHE. 18.05
p = https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IeHNE. Permenue
95 ACUYECTHBIX U KaUYECTBEHHBIX 3aJ1a4 18.05 Bubmorexa ITOK
P 'ﬂ ' https://m.edsoo0.ru/ff0c2572
no teMe "TeruoBble nporecchbl”
IToBTOpeHue, 0600IeHNE. Permenue
96 pacueTHBIX M Ka4E€CTBEHHBIX 3aJa4 20.05 bubnuoreka [IOK
no Teme "KIIJI TerinoBbix ' https://m.edsoo.ru/ff0c2a22
nBuraresuei”
IToBTOpenue, o6o6meHue. Pemenne
97 acqulj{HX M KAQUYECTBEHHBIX 3a1a4 25.05 bubmmorexa LHOK
P B 8 | ' https://m.edsoo.ru/ff0c2b30
o teMe "KIIJI asekTpoycTaHOBOK
bu6mmorexa [IOK
98 IToBTOpeHue, 0000IICHHUE. 25.05
p o https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o06obmenue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmiorexa HOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
[ToBTOpenue, o06ob6menue. Padora ¢
" bubmuotexa [JOK
100 tekcTaMu 110 TeMe "KoseOanusa u

BOJIHBI"

https://m.edsoo.ru/ff0c2e82




[ToBTOpenue, 0600meHue. Pabora ¢
101 TexcTamu 110 TeMme "CBeTOBEIE
sBiaeHus"”

[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTtamu 110 Teme "KBaHToBas u
snepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie (GU3NUYEeCKUe SIBICHUS B IPUPOJIE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OIUCHIBaTh M3Y4YECHHBIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, TPU ONMHMCAHUH TPABHILHO
TPaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YeMbIX BEJIWYMH, HX
0003HAUYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYMH, HaXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIHUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

1.5

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TIPOLIECCHI,
HCIOJIb3ysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallM IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHHe W3 | — 2 JIOTMYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBHS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3bIBatONME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alKChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHbIE, HEOOXOIUMBIC IS
pelicHuA 3aaa4, OLICHUBATh PCAITUCTUIHOCTD HOHY‘ICHHOﬁ

(bu3nYecKoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3NYEeCKUX METOJOB, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
MHTEPIPETUPOBATh IOJYYEHHBIM pe3yJabTaT, HaXOJUTh OMIMOKHU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pe3yJibTaTaM

1.9

1.10

1.11

MIPOBOAUTh OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUH WU
(¢u3MUecKux  CBOWCTB  Te:  (DOpPMYyIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

BBITIOJIHATH MPSAMbBIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M dpoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH N3MEPEHUH

IPOBOJIUTh  MCCIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOrO HCCIeIOBaHMsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpeaIoKEeHHOMY
IUIaHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(u3MYeCKUX BEJIUYUH B BUJE NMPEMAJIOKEHHBIX TaOMUIl U IpaUKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKIMM: IIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHEI

coOnroAaTh MpaBuUiia TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKT€pU30BATh MPHHLMIBI JEHCTBHS HN3Y4YECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHU:,




1.15

UCIIONIb3YSl 3HAHMS O CBOMCTBaX (PHU3MYECKUX SBJICHUN U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMANHIO O TpHUMEpax)
NPaKTUYECKOTO  HCIOJIb30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU JJIsi  oOecredyeHus: Oe30MacHOCTH  IPH
oOpamieHnn ¢ TpudoOpaMH ¥ TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHHsI 3/0pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN M MYyTEM CpPaBHEHHS PA3IUYHBIX UCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOMN HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIAPHYIO  JUTEpaTypy (U3MUECKOro  CoJepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl ceThu IHTepHeT, BIianeTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (PU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe IIyOJUYHO JieJaTh KpaTKue COOOIIEeHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUWHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

MpU  BBIOJIHEHWU  y4EOHBIX TMPOEKTOB M HCCIENOBaHUI
pacmipeenaTh O0SI3aHHOCTH B TpPyINIe B  COOTBETCTBUU C
MOCTaBJICHHLIMHM 3aJaduaMH, CJEeIUTh 3a BBIIOJHEHHUEM ILIaHa
IeficTBUI, aJeKBaTHO OIIEHMBAaThL COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinyaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/IIICCKO€ SABJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYECKUe SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7a4y B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3NUECKUX SBICHUN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HWCHOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysBI, CBS3BIBAIONINE JaHHYIO (HU3UYECKYI0 BEIUYHUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOWCTBA Tel, (DU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa H 3alMCBIBAaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

peuarh pacyéTHble 3a1auu B 2 — 3 EHWCTBHS, UCIIONb3YS 3aKOHBI U
(dhopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3alMChIBATH KPAaTKOE YCIOBUE, BBISBIISITH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3a]add, BbIOMpATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIC AJsi €€ pelieHus, MPOBOAUTHh PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IMpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX METOHOB, MHCIOJB3YyA OMNUCAHUC HCCICIOBAaHUA,




1.9

BBIJCIATE IIPOBEPACMOC MPEAIIOJIIOKCHNUE, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICA0BAHUA, ACTIATh BHIBO/IbL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHUIO (DPU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (OopMynHpoBaTh  MPOBEPSIEMBIE
NPENoJoKEeHNs, CcOoOUpaTh YCTAaHOBKY U3  MPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

1.11

BBITIOJIHATH MPSIMBIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOM  aOCOJIOTHOMU

MOrPEMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAsoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOJIYYCHHOW 3aBUCHMOCTH B BUE TaOJIUI U rPpadUKoOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3MYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH M HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ IoclegoBaTelIbHBIM U napauiCIbHbIM
COCAUHCHNEM JJICMCHTOB, pasjiidyasd YCJIOBHBIC 0003HaUYCHHS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  HCIMOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ mnpubopaMd H TEXHHMYECKUMHU YCTPOWCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS W COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NIECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE MMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATH HH(POPMAIHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBHIMNOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHust HHPOPMAIIUHU U3 OAHOM

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COAEepKaHUS, B TOM YHCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIIE0BATEIbCKOM ACITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIM IMOHATUHHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIJICHUE TIPE3EeHTallUEH

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAaHUHN (PU3UUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pas3iinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘ICCKOG SIBJICHUC

13

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJIEHUSI B IPUPOJIE,




14

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7a4y B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3NUECKUX SBICHUN

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCTIONB3YS (DM3MYECKHE BEIMYHMHBL, IPU ONHCAHUM MPABHIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HaUeHWss W eAWHHUIBl (PU3NYECKUX BEIWYHMH, HAXOAUThH
(GopMysbl, CBS3BIBAIOLINE JaHHYIO (HU3UYECKYI0 BEIUYHUHY C
APYTHMMH BETMYMHAMH, CTPOUTH TpaduKy M3yUYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa H 3alKCBIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3UYECKHE MTPOIIECCHl M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallMid MPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOICTBa

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemate pacuéTHble 3a7ayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ys 3aKOHbI U (OPMYNbI, CBSA3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLINE WIIU
M30BbITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUIs. PELICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIYYEHHOT'0 3HAaUeHUS (PU3MUECKON BEIUUUHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU TOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMS], BBIICIIATD
IIPOBEPSIEMOE TMPEATIONOKEHHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJICHHIA U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MYECKHUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMOl BEeTUYMHBI ((HOKycHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEOBAHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh yCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATH HW3MEPEHMs, CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYCHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYYEHHBIE PE3YJbTaThl C Y4E€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e301IacHOCTH Ipu pa60Te C

1a00paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEICH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JyY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKkaie 1 coOuparomieit TuH3e

1.17

NPUBOANTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpameHuun ¢ mnpubOpaMd H TEXHMUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NIECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYITHPYSI TOUCKOBBIN 3a1poc,
HaXOMUTh IYyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOro Coaep KaHUsl, CIIPABOYHbBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh HOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJBKMX HCTOYHUKOB (HHU3HUECKOTO
COJIepKaHusl, IMyOJMIHO TPEIICTABISITh PE3YIbTAThl IPOSKTHON HITH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, IpPU  3TOM  T'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUMHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHWE TMPE3EHTAIUeil ¢

y4€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHHKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O Mpupoje. SIBICHHS NPUPOIBL.
dusnueckue SBJICHUS: MEXAHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuuHbBL. M3MmepeHue (uU3HUECKUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUEC T'HIIOTEC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
Onwucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJCIEH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
H#HiHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

2.1

#H#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, JOKa3bIBAIOUINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biwokenne  dvactun  BemiecTBa.  CBs3b
CKOPOCTH JBMIKEHHUS YaCTUIl C TeMIepaTypoi.

BbpoyHoBckoe nBmxenue, muddysus

2.3

BzaumopeiicTBrE YyacTHUll BEIIECTBA: MNPUTSKCHUC U

OTTAJIKUBAHHUE




###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKHUX)  TeJl.  B3auMoOCBs3b  MEXIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTudyeckue paboOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).
2.6 #HHHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#AHPar#H#0nbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJIIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JABH)KECHHE
###Par#Ht#Cropocts.  CpenHsii  CKOpOCTb  TIpH
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmonelicteue
3.3 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BellleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIBbIO JUHAMOMETpA
37 ###Par#H#Bnenne tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecoMocTs
35 Cuna tpenus. TpeHue CKOJIbKEHUS M TPEHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenre cuj, HANMpaBICHHBIX IO OJIHON
' npssMoil. PaBHOAEHCTBYOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMWIs W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTH
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH CHUJIbI TPEHHSI CKOJIBKEHUSI OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

®OU3NIECKHEC SIBICHUS B pupoac: NpuMEphbl ABHXKXCHUA C
Pa3iIMIHbIMU CKOPOCTAMU B JKHBOH 1 HEXKMBOU mpupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuuecKre yCTpoucCTBa: ITMHAMOMETP, MOJIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U
YBCIUUYCHUA NABJICHUA
I[aBHeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEma, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCIaMHu, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratnyeckuit rapaaokc. Coobmatomuecs

cocynsl. ['uapaBinnueckre MeXaHU3MbI

AtMochepa 3emsin u  aTMOC(epHOE JIaBIICHUE.
[TpuynHBI CyIIECTBOBAHUS BO3AYIIHOM 00OJIOYKH
3emiu. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUs] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [Ipubopst s
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[leficTBHe KMIKOCTH M ra3a Ha IMOTPYKEHHOE B HHX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTiueckue paboThI:

HccenenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
o0béMa TOrpyKEHHOH B JKUIKOCTb YacTH Tela.
OmnpeneneHne BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IlIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TeJI0 B JXHUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLUE 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KUAKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  ompeneineHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJIICHHS Ha IKHUBOW  OPTaHU3M,

IJIaBaHUE PBIO

411

TexHuueckue yCTpOWCTBa: COOOLIAIONIUECS COCY/bI,
YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHnn4deckass MOIITHOCTD

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HaKIOHHAs

. MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJIOKy
«3omotoe  mpaBwio»  MmexaHuku. Koaddunuent

55 IIOJIE3HOTO TIEWCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas sHeprus

£ g [Tonnass MexaHu4yeckas YHeprus. 3aKOH MU3MEHEHHsS U

COXpPaHCHUA MEXaHUYIEeCKOH OHEPIrUun




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
PaBHOMEPHOM JIBMJKEHHUHU Tella IO TOPU30HTAIBHOM
noBepxHOCTU. MccnenoBaHue YyCIOBUN paBHOBECUS
peryara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pblUar, MOJABWKHBIA U
HETOJIBIKHBIN OJIOKH, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIS

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTpPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyl.  OmbIThl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, JKUAKOIO M Trazo00pa3zHOro
cocTosHu# BemecTBa. Kpucramimyeckue u amopdHbie

TCI1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIAPHOKMHETUYECKOU

TEOpun
CMaunBaHue U KalWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUMXXCEHUA YaCTHUIL




BuyTrpenuss JHEPTHUSL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPruu: TEIulonepeaadya U COBEPILECHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3JIy4YEHUE
KomnyectBO  Temnorel. YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKUX
. BEILECTB. Y JIebHAas TEIUI0TA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vicmapenue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Tpunmuner  pabotel  TermoBbix apurateneid  KITJ
6.15 TEIUIOBOTO JBUTaTeNsl. TerioBble ABUTAaTENH U 3allluTa
OKPYXAarOIe Cpeabl
3aKOH COXpaHEHHs M TpPEeBpallleHusT HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
H#HAH#Par#H#0nbITl 10 OOHAPYKEHUIO JIEHUCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HHHPar###ONBITEL 10 BBIPALIMBAHUIO  KPHUCTAJJIOB
6.17 IIOBapEHHO COM WM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#HH#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuIoHe

HITPHILIA.




#HHAPar###0nbIThI, NEMOHCTPUPYIONIUE 3aBHCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro 00bEMa M HarpeBaHUs WM
OXJaXKICHHA.

###Par#H##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTypHhI.
###Par###Habmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEIIIHUX CHUII.

###Par###lIccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOJTHOW U TOpsiYei BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEINIOOOMEHE C HArpeThIM
METaJUTMYECKUM ITUITHHAPOM.

###Par#H#OnpeneneHue  yAenbHOM — TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#H#Par###OnpeneneHue OTHOCUTEIBLHON BIAXHOCTH
BO3/TyXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAaJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckue yCTpOMCTBA: KaNWUIAPBI, INPUMEPHI
MCII0JIb30BaHUs KPUCTAIIJIOB, XKUAKOCTHBIN TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBasi TypOHHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JI€KTpPI3aL[I/I}I TECII. I[Ba poaa 3JICKTPHUICCKUX 3aps/10B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE novie. Hanpspoxkéanocts

7.3 anekTpudyeckoro mois. IlpuHnun — cymepro3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
DJeKTpUYECKU  TOK. YCIOBHS  CYIIECTBOBAHHUS

7.6
AIIEKTPUYECKOTO TOKa. ICTOYHMKHN MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPUYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax
Onektpuyeckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsDKEHUE
CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu
[TocnenoBarenbHOE W THApajuIEIbHOE COEIMHEHHUE

7.11
MTPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna
DneKTpuYecKue 1enu U MOTPEOUTENTH SIEKTPUUECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX

7.14
MarHuToOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HaUYEHUE IS )KM3HU Ha 3emiie
OnbeiT Opcrena. MarHuTHOE TOJIE  BJIEKTPUUECKOTO

7.16

TOKa. HpI/IMCHCHI/IC QJICKTPOMAruuTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENICEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIyYEHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPIruun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPHU3AIMHN TET MHYKIIECH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIEKTPUYSCKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka u TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MIOCTOSTHHOTO TOKa.

H3mepeHue u perympoBaHue CHIIbI TOKA.

W3mepenue u peryImpoBaHue HAMIPSHKEHUS.
HccnenoBanue 3aBHCHUMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTop, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

OnBbITHI, JIEMOHCTPUPYIOIIINE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEAOBATEIbHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEHNWU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 pe3nucTop.
OmpeneneHre MOITHOCTA — DJIEKTPHUECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOK, UAYIIETO Yepe3 JaMIIOUYKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.




Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MArHUTOB TIPU WX OOBEIWHEHUU W
pasaenenuu. Mcciienopanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS. MAarHUTHOI'O IOJISl HA IMPOBOJAHUK C TOKOM.
KoncTtpyupoBanue i H3y4YCHHE paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBaHUIO SIBIICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUs U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnyeckue SBICHUS B MPUPOJIC: DIICKTPUICCKUE
SBIICHUS B aTMocdepe, dJICKTPUYECTBO  KHBBIX
7.21 OpraHU3MOB, MAarHUTHOE MOJie 3eMiu, Apei( MOI0CoB,
POJTE MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMIIe, TIOJSIPHOE

CHUSHUEC

TexHu4eCcKkne yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHK IIEKTPUIECKOM SJHEPTUH,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pLI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), JNIEKTPUYECKUE
NPEIOXPAHUTENH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe TIEMEHTHI COJIEPIKAHHS
pasnena AIIEMEHTa

8 MEXAHUWYECKUE ABJIEHUA



Mexanudeckoe ABWXKEHHE. MarepuaibHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBHKECHHE
#H#Parf#HHepaBnomepHoe IIPSIMOJINHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella MU
HEPaBHOMEPHOM JIBUKECHUU
85 VYcekopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JBUOKEHUE
8.6 #H#HPar###CroboHoe nanenue. OnbIThl [ anumes
#H##Par###PaBHoMepHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u yactora obpamienus. JluneiiHas u yriosas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOPEHNE
8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHHPar#t##] [pyuHIMI CyIeprO3UIIUN CUIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#HH#Par###Cunia TpeHus: CUila TPEHUS CKOJbXKEHU,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHe BUABI TPEHHS
814 #HA#Par#H#Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaICHUS
815 IBwxkenne nmaner Bokpyr Comnpa.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
516 PaBHOBecue MarepuasbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
317 #H##Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIIIEHHON
' ocblo BpateHus. MoMeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3smenenne ummyinsca. Mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb




8.22

8.23

PabGora cunm Tskectn, ympyroctd, TpeHus. CBs3b
SHEPTruu 1 paboThl
[loreHunanbHass dSHeprus Teina, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATOM MPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETUYECKOU SHEPrUU
H#HPar####3akoH coxpaHEeHUsI MEXaHUYECKOU SHEPTUU

[TpakTudyeckue paboOTHI:

Omnpenenenne cpeHel CKOPOCTH CKOJIBbXKEHUs Opycka
WIA JIBUKCHUS IIApUKA MO HAKIOHHON IUIOCKOCTH.
Onpeznenenne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHMUM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPSHHOM
JBYKCHUH 0€3 HAYaJbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OITHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TpPEeHUS
CKOJIB)KEHUST OT CHJIBI HOPMAIBHOTO JIaBJICHUS.
Onpenenenrie KodpUIIUEHTA TPEHUS CKOJbXKEHUS.
Onpenenenne KECTKOCTH TpYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JBHKEHUU
TeJa Mo TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJIBHIKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B Oprupoac: NpHUIIMBBI U OTJIIUBEI,
JABMXKCHUEC INIIAHET Conaeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTpP, OAaTYHUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUYECKUME KOJIEFAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKCHHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEOaHWi: TepHuoja, YacToTa,

aMININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasiTHUKH.
[IpeBparienrie  SHepruM  NpPU  KOJIEOATEILHOM

JABWXKECHUU

9.3

9.4

9.5

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoaHBL. CBoiicTBA MeXaHHYECKHX
BoJiH. [IpomonbHble W momepedHbie BOJHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHudpa3Byk U yiIbTpa3ByK

9.7

[TpakTrueckue pabOTHI:

Ormpenenenre 4YacToThl W MepuUoja  KoJieOaHUM
MaTeMaTHYECKOr0 MasTHHKA.

Ormpenenenre 4YacToThl W MepUoja  KoJieOaHUM
MPY>KUHHOTO MAasTHUKA

UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJI€OAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JJIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MPYKMUHHOTO MasTHUKAa OT Macchl rpy3a. IIposepka
HE3aBUCUMOCTH nepuo/ia KoneOaHuit rpy3a,
MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
NpYy>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naaCHUsA

9.8

du3nueckue sSBJICHUS B IpHUPOAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuueckue YCTPOﬁCTBaZ 9XO0JIOT, HMCIIOJIb30BAHUC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




1041 DIIeKTPOMAarHuTHOE TOJI€. DJICKTPOMAarHUTHBIC BOJTHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [Ixana 3MeKTPOMarHUTHBHIX BOJIH
10.3 DneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA cBETa
[TpakTrueckue pabOTHI:
10.4 N3yuenue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
duznueckre SBICHUS B MPUPOJEC: OHOJOTHUYECKOE
10.5 JIeicTBHe BUJIMOTO, yIBTPAPHOIECTOBOTO u
PEHTTEHOBCKOTO M3ITYYCHHIA
106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBas moniens cBera. MicTouHuKHU cBeTa
11.2 [IpssMonmHEITHOE pacipocTpaHEeHNEe CBETa
s Orpakenue cBera. [lmockoe 3epkaimo. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEIIOMJIEHUS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TeJNecKona
117 I'ma3 kak onrtuueckass cucrema. banzopykocts u
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HproTOHA.
' CnoxeHue cnekTpaibHbIX BETOB. [{ucnepcus cera
[TpakTiueckue paboThI:
#HHPar###ccnenoBanue 3aBUCUMOCTU yria
11.9 OTpaX€HHUs CBETOBOIO JIy4a OT yIJjia NaJeHus.
HH#Par###113yueHne XapakTepUCTHK HU300paKeHHS
MpeMETa B TUIOCKOM 3epKajie.
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#H#Par###1cciienopanue 3aBUCUMOCTH yriaa
NpPEJOMJICHUSI CBETOBOTO Jiyda OT yIja MaJCeHUs Ha
IPaHUIE «BO3AYX — CTEKIIO».

###Par###lonyuenne M300paKeHUH C  TMOMOIIBIO
coOuparomieil JINH3BI.

###HPar##Onpenenenue (HOKyCHOrO pacCTOSIHUS U
OIITHYECKOMN CHIIBI COOMPAOIICH JTMH3BL.
HHHPar###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIIEKTD.

H#AH#Par####OnbIThl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUITBTPHI

dusznyeckue SABJICHUS B IpupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuueckue  yCTpOMCTBAa:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SAABJIEHU A
191 Omnwitel Pesepdopna u miaanerapHas MOAeNb aroma.
' Mogens aroma bopa
122 Hcnyckanue W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JIunenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
194 Crpoenne aromHoro sapa. HyknoHHas wmognens
' aTOMHOTrO sapa. M30Tomnsl
125 PannoaktuBHble npeBpaienusd. [lepuoa nmonypacnaga
' ATOMHBIX €D
126 SnepHbie peakuu. 3aKOHBI COXpaHEHMsI 3apsI0BOTO U
' MacCOBOI'0 YHCET
OHeprus cBA3M aroMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
128 Peakuun cunTeza u geneHus sjaep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBMEe pagMOAKTHBHBIX

I/ISJ'Iy‘IeHI/II\/’I Ha JXUBBIC OPraHU3MbIL




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaOmtoieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (10 poTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZiMOaKTUBHOE W3JyYEHUE IPUPOJHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUH HA OpraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEICTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeil poau GUMKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUHU
(Gu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILET 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHATHUIHOIO ammapara U CHUMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAaHUE UX JUIS pelleHHs yuyeOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PyHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh H3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTroIeHHsI PaBIIT 0€30MTaCHOTO TPYy/Ia: HaOMoAeHNEe PU3UIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIbITA U 3alHUCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIbI;
MNPOBCACHUC IMPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-ICCKI/IX
BEJIMYMH: YyMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSITEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOTYYCHHBIE
pe3yiabpTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIBHBIX I/ICCJIGI[OBaHI/II;'I;
CaMOCTOSITENIbHO COOMpaTh JKCHEPHUMEHTANbHYI0 YCTAHOBKY H
IIpOBOAWTD HCCJICeJ0BaHUEC 110 HHCTPYKIUHU, MNpEaACTaBIATb
MOJIy4eHHBIE 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JEJaTh BBIBOJBI IO

pe3yiibTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAeei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJIKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHHE HNPUMEHSATh UX IS

00BsACHEHUS (1)I/ISI/I‘ICCKI/IX IIpoueccoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ M B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIONB3ys 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (DHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllUCBIBaTh KpaTKOE YCIOBHME 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUTs €€ pelIeHNs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJIYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEAEISATh Pa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue WCIONIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU Il oOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NpUOOpaMH U TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOMMOCTH TIPUMEHEHUS JOCTH)KEHUH (DU3UKH M TEXHOJOTHMA

IJI palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TpEACTaBlIeHUs WHGOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYICHHOW WH(OpPMAlMd HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTo CcoepKaHMsl, CIIPABOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNnrtepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 MEXAHWYECKUWE SABJIEHU A
11 Mexanudeckoe JABrkKeHHe. MarepuaipHas Todka. Cucrema oTcyéra.
' OTHOCHUTEIBHOCTD JBM)KCHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBHkeHue. CpeaHss ckopoctb. Dopmyna st
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE NIPSIMOJIMHEHHOE JABMKEHHE. 3aBUCUMOCTh KOOPMHATHI TEJIa OT
BPEMEHHU B CIy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 x(7)=x,+v[t
I'paduiku 3aBUCMMOCTH OT BPEMEHH JIJISI TPOCKIIUHA CKOPOCTH, IMPOCKIIUH
NepeMEIeHHs], IyTH, KOOPJMHATHI TNPH PAaBHOMEPHOM MPSIMOJIMHEHHOM
JIBHOKCHUH
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cly4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUSI:
2
Sy(f)=vy, s+ ay= ;
2
®dopMyiibl I MPOEKIUU TEPEMEIICHHUs, MPOSKIIUH CKOPOCTH M IPOCKIHH
YCKOPEHUS TIPU PaBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHIKEHHH
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH JUISI MPOEKIIMH YCKOPEHHS, MPOEKIINU
CKOpPOCTH, TPOCKIIMU TEPEMEIICHUs, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBUKCHUN
CBoboanoe nagenne. @opmyiibl, ONKCHIBAOIIME CBOOOTHOE TTaICHUE Tella MO
15 BEPTUKAIM (IBH)KCHUE Teja BHHU3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
3emin). ['paduku 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIUH YCKOPEHHUS,




MPOCKIIMA CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMaJCHWHM Tela TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LentpoctpeMutenpbHoe yckopenue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra s BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
“ R
®opmyiia, CBSI3BIBAIOIIAS IEPHO/ U YACTOTY OOpAIICHUS:
v = L
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CloKeHue CHII
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy 4 =-Fi
112 Tpenne nokos u TpeHue ckoabxkeHus. opmyra Juist BEIMUCIECHUS MOTYJISI CUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUS:
My -4
F=G L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
1.14
dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3U MoBepxHocTH 3emuu: F =
mg.
JBuxenue nnanet Bokpyr Connua. [lepas kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbce Tena — BeKTopHast pu3nyeckasi BeIMIUHA.
1.15 pP=mi
Nmnynece cucremsl Tein. M3sMenenue nmmynbsca. IMIysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHCTEMBI Te:
1.16 P=nyU +in, Uy =const
PeakTuBHOE ABMKEHNE
Mexanunueckasi padbora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fsoosa
MexaHuueckas MOIHOCTb:
1.17
A
N==—
I
Kunernueckas u noteHmanbHas sHeprus. @opmyina st BBIYUCICHUS
KUHETUYECKON YHEPIUU:
1.18




Teopema 0 kuHETHYECKOM 3HEPTrUr. DopMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanndeckast OHEpPIus:

E=E;+E p
1.19 o
3aKoH cOXpaHEHUsI MeXaHU4YecKoM 3Hepruu. @opmyiia st 3aKOHA
COXpaHEHHUs MEXaHWYECKON PHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU MIPU HATTUYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABKHBINA 0sioku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
IMuapocTaTudeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJIICHUS] BHYTPHU KUIAKOCTH:
P=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna s ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




Vcaosue nnaBanus tena. [lnaBanue CyAOB 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTrorTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPYKUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHXKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc

Mexanunyeckue BOJHBI. [IpononbHbIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U

CKOPOCTH paCIIipOCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpakxmuueckue pabomul

W3mepenue cpeiHeill MIOTHOCTH BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
NPYXKUHBL, KOA(POHUIMEHTa TPEHHUS CKOJBKECHHUS; PAaOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHSI OpYyCKa M0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W TepHoja
KoJ1e0aHui NPYKUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH MPHU MOJbEME IPy3a C OMOILBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOrpyKEHHOM
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
nedopmaluy Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepuo/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprUoJa
KoJe0aHui MPYKMHHOTO MasgTHHKAa OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
HCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHHUKAa OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

Dusuueckue s61EHUS 8 npupode: MNpUMEPBI ABHXKCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpupone, JENCTBHUE CUJIBI TPCHUA B IIPUPOJIC




U TEXHHUKE, IPUIMBBI U OTJIUBEBI, JBUXKXCHHUC ILIAHCT ComHeuyHon CHCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMSAHNUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHHC pBI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPC€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6LITy,

L3l COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KMHETUYECKON TEOPUU  CTPOSHUS

2.1 BeuecTBa. Mozenu TBEPAOro, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopHble Tena

Y JlBukeHue uyactuil BeniecTBa. CBsA3b CKOPOCTH JABM)KEHHS YacTHI[ C

' TeMreparypoit. bpoynosckoe aBmxenue, iuddys3us

2.3 CmauuBaHuE M KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacimpeHue u cxxaTue

2.5 TennoBoe paBHOBeECHE

26 Buytpennss sueprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Teronepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIIOTHL. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u koHaeHcanus. V3MeHeHHe BHYTPEHHEW SHEPruM B IpOLECCE
210 WCTapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TerioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruM IpU

IUTAaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MJIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

toruBa: = Q/m

2.14

[Tpunnume! padoTe! TerioBeix asurateneit. KI1/ remoBoro qsurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [WIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIYIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJE OMYCKaHUSA €ro B BOJY KOMHATHOM
TEMIIepaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIJIOTHI
IJIaBJIeHUsL Jibaa. lccnegoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI P
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; MpoIecca UCIapeHUs

Dusuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCpP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéqa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHM
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

3.4

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm

CYNCPIO3NIHHU IJICKTPUICCKUX roJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPHUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I N IUSJICKTPUKHU




[TocTosHHBIN AEKTpUUECKUA TOK. J{eCTBUS AeKTprUUecKoro Toka. Cusa Toka.

Hanpsioxenue.
3.6 l=g/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIIbHOE IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
3.8 3akon Oma ayist yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
1, =1, U=U,+U,: R=R, +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUS:
U=UsI=I+I;R=2.
2 2 ”
CMmenianHble COEIMHEHHS IPOBOIHUKOB
PaboTa u MmomHOCTh 25ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
311 O=I"R-t
312 OmnbiT Dpcrena. MarHuTHOE TOJIE TPSMOTO MPOBOJHHKA C TOKOM. JIMHWHM
MarHUTHOM MHIYKIIUN
313 MarHuTHOe 1OJieé TOCTOSHHOTO MarHuTa. B3aumopaelcTBHE MOCTOSIHHBIX
MarHUuTOB
3.14 JleficTBrE MarHUTHOTO IT0JII HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMariuTHOM HHAYKIUU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
W3mepeHnue  INEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAIOOIETO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSAKCHUS Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU




COIMPOTUBJICHHUS OT AJIMHEI ITPOBOJHUKA, TIOIIAAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA ITPU ITOCIEA0BATCIIBHOM
COCAUMHCHHWUN MPOBOAHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 npupode: DIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEocTart,
CUETYMK  DJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTENBHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), ANEKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexTpoMarHuTHbIE BOJIHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEHOE pacipOCTpaHEeHNE CBETa

3.21 3akoH oTpaxxeHus cBeta. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Hucnepcus cera

3.4 Jlunza. Xon mydeit B mun3e. @okycHOe paccTosinue JIMH3bl. OnTHYecKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par##13mepeHne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHUs COOMpPArOIIeH JIMH3HI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEIMETa
1 U300pakeHusl, KOria mpeaMeT pacioio’keH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEIOMJIEHHUS CTEKJIA.
###Par##ccnenoBanne cBOCTBa U300paKEHUsI, TIOTYYEHHOTO C MOMOIIBIO
coOuparomel JUH3bl; U3MEHEHHUS! (POKYCHOTO PACCTOSHUSL JBYX CIOXKEHHBIX
JIUH3; 3aBUCUMOCTH yTja MPEIOMJICHHs] CBETOBOTO Jy4a OT yria MaJeHus Ha
TPaHUIIe «BO3YX — CTEKIION»

327 Qusuueckue sgnenusi 6 npupoode: 3armenuss Comnna u JIyHBI, 1Bera Tel,

' ONITUYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, raMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aromHor0 sipa. M3otombl

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI0O YHUCET
Qu3zuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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