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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJIbTaTaM 0Oy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEPHYIO MOCIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 YIeOHOMY TIPEAMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoin @epepauuu, peanu3yromUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalomuXcsd K Hay4dHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydYCHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

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

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSAX (DU3HMKH, aHAIIN3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢Qusuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (U3MKe MepedyeHb JadopaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHUS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000ouku 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

Mexanudeckast pabota. MOITHOCTb.

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



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

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

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tejla B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKux 3apsanoB. BzaummopaercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Uenu U NOTPEeOUTENH 3IEKTpUUecKoi 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AJIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MAarHUTHOTO MOJISl HA MTPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3apsI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEJOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon u yvacrora oOpamnieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

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

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

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

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MAcChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCca PHU HEYTIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeJIa MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

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

OrnpeneneHue yCKOpEHMsI Teja MPU PaBHOYCKOPEHHOM JBIKCHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

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

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

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

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

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

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

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepPUCTHK W300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUSI U ONTHYECKON CHIIBI cOOMparomeit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIoIIeHre cBeTa aToMoM. KBaHThI. JIMHeWYaThle CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOMIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEAMETHOTO  COAEpXaHus W OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHE YMEHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

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



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKu Ha YpOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opMupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBbIKAa peduiekcuM, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM 4KClIe (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi M MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTHKEHHUIO: paclpeAeisiTh poyHd, OOCYXKJIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEeATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOIO/ICHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJIaMH, >KUIKOCTSIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaTb NPOSBICHUE HM3YyYEHHBIX (PU3MUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluark B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTus), MpHU OMHMCAHWUU IPaBUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsiCHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JpPYrol € HCIOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MIPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIIeAys TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOJAIIUITHAKN, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HH(opMmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOICHUS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHECHHE OKPYKAFOLIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUIN TOK, MATHUTHOE T10JI€;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOAHOCT, KOHBEKIIUS, U3JIy4EHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OIHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue CoJiHIA, 3amMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAas TeIUIOEMKOCTh BEIECTBA, YyiAelbHAs TeIUloTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTHBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKONW TEOPUH
CTPOEHMSI BEIIECTBA, NPUHLMUII CYNEpPHO3UIUHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOICTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble i €€ pelleHHs, NPOBOAUTH pPAcU€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JAEWUCTBUSA
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OMbITa U (HOPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOrPELIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOAHMK, OT HaNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOmuI U rpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3JEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

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

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJjeOaTelnbHOE IBMKEHHUE (3aTyXarouiue M
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUSl CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XalleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), MpH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEepeMEeIleHUue, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULBI (PU3MYECKUX BEIUYUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
NP SIIEPHBIX PEaKlusax, MpU 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBSCHEHHME U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpU MOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MasTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKuX BEIWYHH B BHUAC TaONHIl ¥ TpadUKOB, NEJIaTh BBIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKIIUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEphl  (HAXOOuUTh  HWHOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJCHUS B OKPYIKAOIICH Cperie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

OCHOBHBIE BHIBI
AeATEJIbHOCTH
o0yuarwuuxcst

Pasznen

1.1

1.2

1. ®u3uka 1 e€ poJib B NO3HAHMHU OKPY:KaI0IIEro Mupa

®dusuka - HayKa o MPUPOe

du3nyeckre BETHIHHEI

BrisiBnenue paznuunit
MeXay GU3NYECKUMU U
XUMUYECKUMHU
MPEBPAIICHUSIMHU.
Pacno3naBanue n
KJIAaCCU(UKALIHS
(U3NIECKUX SIBICHUIA:
MEXaHUYECKHUX,
TEIJIOBBIX,
AIEKTPUYECKUX,
MarHUTHBIX U CBETOBBIX.
Habmtonenue u
onucaHue GU3NYECKUX
SIBJICHU

OmnpenenexHre HEHbI
JIeJIEHUS [IIKaJIbI
U3MEPUTENILHOTO
npubopa. U3mepenue
JIMHEWHBIX pa3MepPOB T
Y TIPOMEXXYTKOB
BPEMEHHU C YyUETOM
IIOIPELIHOCTEM.




1.3

ECTCCTBCHHOHay‘-IHBII‘/JI MCTO/J IMTO3HAHUA

N3mepenue o6béma
KHJIKOCTH U TBEPJIOTO
tena. U3mepenue
TEMIIepaTyphl PH
TIOMOIIIN JKUJJKOCTHOTO
TEPMOMETpA U JaTYUKa
TEeMIIepaTyphl.
Brinosinenue
TBOPYECKHUX 3aJJaHUHU 110
IIOMCKY CIIOCOOOB
M3MEPEHUST HEKOTOPBIX
(bU3UIECKUX
XapaKTEPUCTHK,
Harpumep, pa3MepoB
MaJIbIX 0OBEKTOB
(BoJIOC, MPOBOJIOKA),
yAIEHHBIX O0BEKTOB,
OO0JIBIINX PACCTOSHUH,
MaJIBIXITPOMEKYTKOB
BpeMmeHu. O0CyxieHne
IpeJularaéMbIx
C1oco0oB

BriasmkeHnne TunoTes,
OOBSICHSIIOLIUX MPOCTHIC
SIBJIEHUSI, HAIPUMED: —
oYeMy
OCTaHAaBJIMBACTCS
JIBIDKYIIIEECS IO
TOPU30HTAIBHON
MOBEPXHOCTH TEJIO; —




Hroro no pazneny

6

MOYEMY B KaAPKYIO
MOro/1y B CBETJIOMN
0JICK]I€ MPOXJIaaHEH,
4YeM B TEMHOM.
[Ipennoxenue cnoco0oB
MIPOBEPKHU TUIOTE3.
IIpoBenenue
HCCJIEI0BAHUS 110
MPOBEPKE KaKOMINO0
runotessl. [loctpoenune
MPOCTEUIIIUX MOJIETEH
(bu3UYecKuX ABICHUH (B
BU/JIC PUCYHKOB UJTU
CXEM), HarpuMep
najieHue MpeMeTa;
IIPSAMOJIMHEMHOE
pacrpocTpaHeHUEe CBeTa

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1

CrpoeHue BenecTa

Habmronenue u
WHTEPIIPETAINS ONBITOB,
CBUJIETEIBCTBYIONTUX 00
aTOMHO-MOJICKYJISIPHOM
CTPOCHHH BEIIECTRA!
OIIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B
Boje. O1ieHKa pa3MepoB
aTOMOB M MOJIEKYJI C
HCIIOJIb30BaHUEM




¢dororpadui,
MOJTyYCHHBIX Ha
aTOMHOM CHJIOBOM
Mukpockore (ACM) —
nabopaTopHas pabota
10 TEME:
«O1eHkaguamerpa
aTomMa METOJIOM PsIZIOB
(c ucronpb30BaHUEM
dororpadmii).
OmnpenerneHue pa3MepoB
MaJIbIX TeJl

2.2

JIBrOKeHUE U B3aUMOJIEHCTBHE YaCTHII
BEIECTBA

HaGmonenue u
OO0BSICHCHHE
OpOYHOBCKOTO
JIBUOKCHUS U SIBIICHHS
muddy3uu. Iposenenue
1 00BSICHEHHE OTIBITOB
M0 HAaOIOICHUIO
TEIJIOBOTO PACITUPEHUS
ra3oB. [IpoBeaenue u
00BSCHEHHE OIBITOB 110
OOHAPYKEHHIO CHUJT
MOJIEKYJISIPHOTO
NPUTSKCHUS U
OTTAJIKUBAHUS

2.3

ArperaTHble COCTOSIHUSI BEIIECTBA

Omnucanue (c
HCIIOJIb30BaHUEM
MPOCTBIX MOJIENEH)




OCHOBHBIX Pa3jIM4Mii B
CTPOCHUU ra3oB,
KUJIKOCTEH U TBEPIIBIX
ten. O0bICHEHHE MaJIOH
C)KMMaeMOCTH
JKUJIKOCTEN U TBEPIBIX
TeI, OOJIBIION
C)KMMaeMOCTH I'a30B.
OObsicHEHHUE
COXpaHeHus (HOpMbI
TBEPJIBIX TEI U
TEKY4YEeCTH KUAKOCTH.
[IpoBenenue onbITOB,
JIOKa3bIBAIOIINX, YTO B
TBEPIOM COCTOSTHUH
BOJIbI YaCTUIIBI
HaxOoJSTCS B CPETHEM
JlajbIIe IPyT OT Jpyra
(TITOTHOCTH MEHBIIIE),
YeM B KHIKOM.
YcTaHoBlIeHHE
B3aUMOCBS3U MEXKIY
0COOCHHOCTSAMU
arperaTHbIX COCTOSTHHUI
BOJBI U
CYIIIECTBOBAHUEM
BOJIHBIX OPTraHU3MOB
(MC — 6uonorus,
reorpadus)




Hroro no pazneny

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHnueckoe OBMKEHUE

HccnegoBanue
PaBHOMEPHOTO
JIBIDKEHUS,
OTIpeJICIICHUE €TO
MIPU3HAKOB.
HaOmronenue
HEPaBHOMEPHOTO
IBIDKEHUS U
OTpEJICTICHUE €TO
OTJIMUHI OT
PaBHOMEPHOTO
JIBIDKEHUS.
OmnpeneneHne CKOPOCTH
PaBHOMEPHOTO
JBUKEHUS (LIapUKa B
JKHJIKOCTH, MOJICIIH
AIEKTPUIECKOTO
aBTOMOOWJIS U T.1.).
Omnpenenenue cpeaHeit
CKOPOCTHU CKOJIbKEHUS
Opycka Wi IIapuKa mo
HaKJIOHHOH INIOCKOCTH
Pemrenue 3agad Ha
oTpe/ielIeHUE MyTH,
CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO
IBWKEHHUS. AHAIN3




rpaduKOB 3aBUCUMOCTH
MyTH B CKOPOCTH OT
BpPEMEHU

3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

OObsicHeHue u
MIPOTHO3UPOBAHUE
SIBIICHUH,
00yCIIOBIIEHHBIX
WHEpIMEH, HalpuMep,
YTO IPOUCXOAUT MIPH
TOPMOKEHUU WU
PE3KOM MaHEBpE
aBTOMOOWIISA, TIOYEMY
HEBO3MOKHO MIHOBEHHO
MPEKPATUTH ABMKCHUC
Ha BEJIOCUIIE/IC WU
camokare u T. 1.
[TpoBenenue u ananus
OTIBITOB,
JIEMOHCTPHUPYIOIINX
HM3MEHEHUE CKOPOCTH
JIBIDKCHUS TeJla B
pe3yJibTaTe ACHCTBUS Ha
HETO JIPYTuX Tell.
Pemenue 3anau Ha
OnpeelIeHUE MacChl
Tena, ero o0béMa u
mroTHocTu. [IpoBenenue
Y aHAJIN3 OTIBITOB,
JIEMOHCTPHUPYIOIIHX
3aBUCHMOCTH H3MEHEHHS




CKOPOCTH TeJa OT €To
MAacChI IIPH
B3aMMOJIEHCTBHUH TEIL.
W3mepenue macchl Tena
Pa3IMYHBIMH
cIroco0aMu.
Ornpenenenue
IJIOTHOCTH TEJja B
pe3ysbTaTe u3MEPECHUS
€ro Maccel 1 00bEMa

3.3

Cuita. Buasr cun
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N3yuenue
B3aUMO/JICHCTBHUS KaK
MPUYUHBI U3MEHEHUS
CKOpOCTH T€Jla U €ro
nedopmanuu. Onucanue
peanbHBIX CUTYALNI
B3aUMOJICHCTBUS TEN C
IIOMOILIBIO MOJIENIEH, B
KOTOPBIX BBOJUTCS
TIOHSTHE U U300paKEHHE
cwibl. M3ydeHue cuiibl
YIPYTOCTH.
Uccnenosanue
3aBUCUMOCTH CHIIBI
YOPYTOCTH OT
YAJIMHEHUS] PE3UHOBOTO
IIHYpa WU TPY>KUHBI (C
MOCTpOeHUEM rpaduka).
AHanu3 NpakTHYEeCKUX
CUTYyalllii, B KOTOPBIX




IIPOSIBIISIETCS ACUCTBUE
CHJIBI YIIPYTOCTH
(ympyrocTh Ms4a,
KPOCCOBOK, BETOK
JiepeBa u ap.). AHaim3
CUTYalUii, CBS3aHHBIX C
SIBJICHHEM TSTOTEHUS.
OO®bscHeHue
OpOHUTATTLHOTO
JIBIDKEHUSI TUIAHET C
UCIIOJIb30BaHUEM
SIBIICHUS TATOTCHUS U
3aKOHA UHEPILIUH.
W3mepenue Beca Tena ¢
MIOMOUIBIO
JTMHAMOMETpa.
O6ocHOBaHME ITOTO
croco0a U3MepeHus.
AHnanus u
MOJICIIUPOBAHUE
SIBJICHUS] HEBECOMOCTH.
DKCHepUMEHTAIBHOE
MOJIy4eHue IpaBuiia
CJIOKEHHUS CUJI,
HaIpaBJIEHHBIX BJIOJb
OJIHOU MPSIMOHA.
Ornpenenenre BeTUYUHBI
PaBHOJECHCTBYIOLIEN
cuil. M3yueHue cuisl
TPEHUS CKOJIbKEHUS U




CHJIbI TPEHUS TIOKOS.
Uccnenosanue
3aBUCUMOCTH CHJIBI
TPEHUS OT CUJIbI
JIaBJICHUS U CBOWCTB
TPYLIUXCS
NOBEpXHOCTEN. AHAIU3
MPaKTUYECKUX
CUTyalui, B KOTOPBIX
IIPOSIBIISICTCS ACUCTBUE
CUJIBI TPEHUS,
UCIOJIB3YIOTCSI CIIOCOOBI
€€ YMEHbILIECHUS WIH
yBeIMueHus (KaTaHue Ha
JBDKAX, KOHbKAX,
TOPMOXKEHHE
aBTOMOOWJISA,
HCIIOJIb30BaHUE
MOAIIUITHUKOB,
MJIaBaHUE BOJHBIX
KUBOTHBIX U JIp.).
Pemenue 3amau ¢
HCIIOJIb30BaHUEM
dbopmyn s pacuéra
CHJTBI TSKECTH, CHITBI
YIPYTOCTH, CHJIBI
TpEeHus

Uroro no pazgeny

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
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4.1

JaBnenue. Ilepenava naBieHust TBEPABIMU
TeJIaMH, KUJIKOCTSIMHU U Ta3aMH

AHanu3 u 00bSICHCHHE
OTIBITOB U MPAKTUYECKUX
CUTYaIuH, B KOTOPBIX
MIPOSIBIISIETCS CHJIA
nasienusi. OG0cHOBaHUE
CHI0c000B YMEHBIIICHUS
Y YBEITUYCHUS
nasieHus. 3yuenue
3aBUCHMOCTH JIaBJICHUS
ra3aot o0néma u
TEeMIIEPATYPHI.
N3yuenue
0COOEHHOCTE nepenayn
JaBJICHUs TBEPABIMU
TeJaMH, KHUJIKOCTIMHU U
razamu. OO0OCHOBaHHE
PE3YIIbTaTOB OIMBITOB
0COOEHHOCTSIMU
CTPOCHHS BEIIECTBA B
TBEPAOM, JKUJKOM H
razoo0pa3HOM
COCTOSTHUSIX.
DKCNEepUMEHTATBHOE
JTIOKA3aTeIbCTBO 3aKOHA
[Tackans. Pemenune
3aJ1a4 Ha pacyér
JaBJICHUs TBEPAOTO TeNa

4.2

JlaBiaeHne KuaKOCTH

Uccnenosanue
3aBUCUMOCTU OJAaBJICHUSA
KUOAKOCTHU OT FJ'Iy6I/IHI)I




MOTPY>KEHUS U
IUIOTHOCTH JKHIKOCTH.
Habmronenne u
00BsICHEHHE
THAPOCTATHYECKOTO
rnapajiokca Ha OCHOBE
3akoHa Ilackais.
N3yuenue
COOOIIAIOIIUXCS
cocynoB. Pemenue
3aJ1a4 Ha pacyéT
aBJIECHUS KUIKOCTH.
OOBsicCHEHHE TPUHITUTIA
IEUCTBUSA
TUAPABIAYECKOTO
npecca,
IMTHEBMATHYECKUX
MallvH. AHaIu3 u
00BsICHEHHE
MPaKTUYECKUX
CUTYaLM,
JIEMOHCTPHUPYIOLIUX
MIPOSIBJICHUE JTaBJICHUSI
JKHJIKOCTH U 3aKOHA
[Tackans, Hanpumep
MIPOIIECCOB B OPTaHU3ME
IIPU TITyOOKOBOIHOM
HBIPSTHUU

4.3

ATMochepHoe naBiieHHE

DKCIepUMEHTAILHOE
oOHapyXeHHe




4.4

JlelicTBue )KUIKOCTH U Ta3a HA MOTPYKEHHOE
B HUX TEJIO

aTMochepHoro
naBJIeHUsI. AHAINU3 U
OOBSICHEHUE OTIBITOB U
MPaKTUYECKUXCUTYAIINH,
CBSI3aHHBIX C JICHCTBHEM
aTMochepHoro
naieHus. OObsICHEHHE
CYIIECTBOBAHHMS
aTMocdepsl Ha 3emiie u
HEKOTOPBIX TUTAHETaX
Wi e€ OTCYTCTBUS Ha
JPYTUX IJIaHEeTaX U
Jlyne. O6bscHeHME
WU3MEHCHHS TUIOTHOCTH
aTMoc(epsl ¢ BHICOTOU U
3aBHUCHMOCTHU
aTMOC(EPHOTO
JTABJICHHSI OT BBICOTEHI.
Pemenue 3anau Ha
pacuér atmochepHOro
nasieHus. 3yuenue
ycTpoiicTBa 6apomeTpa-
aHepou1a
DKCIepUMEHTAILHOE
oOHapyKeHHE JeHCTBH
JKUJKOCTHU U Ta3a Ha
MOTPYXEHHOE B HUX
teno. OnpeneneHue
BBITAIKABAIOIIEH CHIIBI,
JIEUCTBYIOIIEH HA TEJO,




IIOTPYKEHHOE B
xuakocts. [IpoBenenue
1 00CYy>KJIeHHE OIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTh
BBITAIKWBAIOIICH CHUJIBI,
JICWCTBYIOLLIEH HA TEIO B
JKHJIKOCTH, OT 00BEMa
MOrpPYKEHHOM B
KUIKOCTh YaCTH TeJa U
OT IUIOTHOCTH
xuakoctu. [Ipoeepka
HE3aBUCUMOCTH
BBITAJIKWBAIOIIEH CHIIBI,
JICWCTBYIOILIEH HA TEIO B
XKUJKOCTH, OT MACChI
Tenma. MccnemoBanne
3aBUCHMOCTH Beca Tena
B BOJI€ OT 00bEMa
MOTPY’KEHHOU B
AKUJKOCTh YacTH Tela.
Pemenue 3anau Ha
MIPUMEHEHHUE 3aKOHa
Apxumena 1 ycloBus
TJIaBaHUs TEJl.
KonctpynpoBanune
apeoMeTpa uin
KOHCTPYHpPOBaHUE
JIOJIKU U OTIPEJICIICHHE
€€ Tpy30M01bEMHOCTH




Hroro no pazneny

Paszgea S. Pabora u MOIIHOCTH. JHEPrust
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5.1

5.2

PaGora 1 MoOLIHOCTE

[TpocTeie MexaHU3MBI

DKCIIEpUMEHTAIILHOE
onpeaecHue
MEXaHUYECKOH paboThl
CUJIBI TSYKECTHU IIPU
MaJICHUU TEJA U CUJIBI
TpEeHUs MpU
PaBHOMEPHOM
MepeMENICHUH Tella 1o
TOPHU30HTAILHOU
noBepxHocTh. Pacuér
MOIIHOCTH,
pa3BUBaeMoOM IIpU
oAbEME 10 JIECTHULIE.
Pemenue 3anau Ha
pacyéT MEXaHUYECKOU
paboOTHI M MOIITHOCTH

Onpenenenue
BBIMTPBIIIA B CHJIC
MPOCTBHIX MEXaHU3MOB
Ha TIPUMepe phluara,
MTOJIBFDKHOTO H
HETOABMYKHOT'O OJIOKOB,
HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanue ycioBus
paBHOBECHSI phIuara.
OO0HapyKeHue CBOWCTB
MPOCTBHIX MEXaHU3MOB B




5.3

Mexann4geckas SHEPTHUA

pa3IMyYHbIX
MHCTPYMEHTAX U
IPUCIIOCOOIIEHHUSX,
UCIIOJIb3YEMBbIX B OBITY U
TEXHUKE, a TAKXKE B
JKUBBIX OpraHU3Max.
DKCIIEpUMEHTAIIBHOE
JI0Ka3aTenbCTBO
paBeHCTBa padoT IpH
IIPUMEHEHUU TPOCTHIX
MEXaHU3MOB.
Onpenenenne KITJI
HAKJIOHHOM MJIOCKOCTH.
Pemenue 3aau Ha
IIPUMEHEHUE ITpaBUIIa
paBHOBECHS ppluara u Ha
pacuér KII

DKCHepUMEHTAIBHOE
OmpeAcIIeHue
N3MEHEHHUS
KHHETHYECKON 1
MOTEHITNATEHON
SHEPIruu TeJla MPHU €ro
CKaThIBaHUM 10
HAKJIOHHOH INIOCKOCTH.
DopmMyJIMPOBAHUE HA
OCHOBE HCCIICOBaHUS
3aKOHA COXPaHECHUS
MEXaHWYECKON IHEPTHUN.
OO0cyXneHune rpaHuil




MIPUMEHHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH.
Pemrenue 3agau ¢
HCIOJIL30BaHHEM 3aKOHA
COXpaHEHUs SHEPTUH

Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4yacoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

OcHOBHBIE BUBI
JeSITeIbHOCTH
00y4yarImuxcs

Paznen 1. TensoBbI€ ABJIEHUS

1.1

CrpoeHue u CBOICTBA BELIECTBA

HaOmronenue n
WUHTEPIPETAINS OIBITOB,
CBUJICTEIILCTBYIOLINX 00
aTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA:
OTIBITHI C PACTBOPECHUEM
pa3IUYHBIX BEUICCTB B
BoJIe. Pemienue 3amay mo
OLICHUBAHHIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B
eanHuIle 00bEMA BellecTBa.
AHanu3 TeKCTa IPeBHUX
aTOMHUCTOB (Harpumep,
(bparmeHTa MOIMBI
Jlykpenus «O npupoje
BEIIEH») C U3JI0KEHUEM
000CHOBaHUI aTOMHOMN
TUIOTE3bI (CMBICIIOBOE
yreHue). OueHka
yOeIUTENIbHOCTH ITUX
obocHoBanuii. O0BsiICHEHNE
OPOYHOBCKOTO JBHYKEHUS,
ABIeHUs: TMPPYy3Un U




pa3yInuuil MeXy HUMH Ha
OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-
KHHETUYECKOU TEOpUn
CTPOCHHMS BEILECTBA.
OObsicHEHHE OCHOBHBIX
pasyinuuii B CTPOCHUU
ra3oB, >KHIKOCTSH 1
TBEPABIX TEJ C
UCIIOJIb30BaHUEM
MOJIOKEHUH
MOJIEKYJISIPHOKUHETUYECKON
TEOPUU CTPOCHUS
BeniecTsa. [Iposenenue
OTIBITOB I10 BBIPAIIMBAHUIO
KPHCTAJUIOB IIOBAPEHHOMN
COJIM WJIM caxapa.
[IpoBenenue u 06bsICHEHNE
OIIBITOB,
JEMOHCTPUPYIOIINX
KaIllWJUISIPHBIE SIBJICHUS U
SIBJICHUE CMAauNBaHUS.
OO0bscHeHne ponu
KaIlWJUISPHBIX SIBJICHUH JUIs
MIOCTYIUIEHUS BOJIbI B
OpraHU3M PaCTEHUH.
Habmonenue, npoBeneHue
U 00BSCHEHHE OTIBITOB TI0
HaOJII0ICHUIO TETIJIOBOTO
paciMpeHus ra3os,




JKUJIKOCTEN U TBEPJIBIX TEIL.
OOBsicHEeHHE COXPaHCHHUS
00béMa TBEPBIX TE,
TEKY4YECTH KUIKOCTH (B
TOM YHCJIE, Pa3HUIIBI B
TEKYYECTH ISl PA3HbIX
KUJKOCTEH), TaBJICHUS
rasa. [IpoBegeHue oneITOB,
JIEMOHCTPHUPYIOIIHNX
3aBUCHUMOCTD JaBJICHUS
BO3/yXa OT ero o0béma u
HarpeBaHus Uiu
OXJIAKICHMS, U UX
00BsACHEHHE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
yueHus. AHanus
MPAKTUYECKUX CUTYaIHH,
CBSI3aHHBIX CO CBOMCTBaMH
ra3oB, )KUAKOCTEH U
TBEPIBIX TEN

1.2

TennoBsle mpoLeccsl
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O6ocHOBaHMeE MpaBUIl
U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3IUYHbIX
Croco0O0B U3MEPEHUS U
IIKaJl TeMIIEPaTypBhl.
Habmtonenue u o0bsicHeHne
OTIBITOB,
JIEMOHCTPHPYIOIITIX
W3MEHEHNE BHYTPEHHEN
SHEpIHy Tella B pe3ysibTare




TETIonepe1aun U paboThl
BHelIHUX cwil. Habmonenue
U O0BSICHEHHE OTIBITOB,
o0cyXJieHIE MPAKTUYECKUX
CUTYallHH,
JEMOHCTPHUPYIOIIHX
pa3IUYHBIC BHUJIBI
TeIJIonepe1avuu:
TEIJIONPOBOIHOCTbD,
KOHBEKIIMIO, U3TyYCHUE.
UccnenoBanue siBieHus
TeriooOMeHa npu
CMEIIMBAHUU XOJIOIHOM U
ropsiaeit BOAbI.
Hab6monenue
YCTaHOBJICHHS TETIOBOTO
PaBHOBECHSI MEXY TOpsTYE
Y XOJIOJTHOM BOJIOM.
Onpenenenue (M3MepeHue)
KOJIMYECTBA TETLJIOTHI,
MOJTy4EHHOTO BOJOU NP
TerI000MeHe C HarpeThbIM
METALTHICCKAM
nunuHApoM. Onpeenenue
(n3mepeHune) yaenbHOoM
TETIIOEMKOCTH BEILIECTBA.
Pemenue 3aay, cBsI3aHHBIX
C BBIYUCIICHUEM KOJIMYECTBA
TEIUIOTHI U TETNIOEMKOCTH
npu TeriooOMeHe. AHamu3




CUTYyalUi IPAKTUIECKOTO
HCIIOJIb30BAHMS TEIIOBBIX
CBOMCTB BEILIECTB U
MaTepHuayioB, HallpUMep, B
HEJISAX SHEProcOePEeIKCHHUS:
TEILJIOU30JISAIINS,
sHEeprocOeperaronye
KPBIIIIH,
TEPMOAKKYMYJISITOPHI U T. 1.
HaGmronenue sBieHuiA
WCIIapEHUs U KOHJICHCAIUH.
Hccnenoanue nporecca
WCIIapEHUS Pa3IUIHBIX
skuakocrei. O0nIcHeEHnE
SIBJICHUM UCIIAPEHUS U
KOHJICHCAIlMHM HAa OCHOBE
ATOMHO- MOJICKYJISIPHOTO
yuenusi. HaGmonenue u
00BsICHEHHE TpoIiecca
KUIICHUS, B TOM YHCIIC
3aBUCHMOCTH TEMIIEpaTyphl
KUIICHUS OT JaBJICHUS.
Onpenencuue (M3MepeHHE)
OTHOCUTEIBbHON BIAXKHOCTH
Bo3nyxa. HaGmonenue
rporiecca IIaBJIeHUs
KPUCTAJUTMYECKOTO
BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHuE npoIeccoB
TIJIABJICHMS




KPUCTALTMYECKHUX TEIl U
pa3MsArdeHust npu
HarpeBaHUU aMOPQHBIX TEII.
Omnpenenenue (M3MEPEHHE)
yII€TIbHOM TEIIOTHI
MJIaBJICHUS JIbJA.
OObsicHeHUE SIBJICHUM
TUTABIICHUS U
KpUCTAJUTH3AllMK Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO
yueHus. Pemenue 3anay,
CBSI3aHHBIX C BBIUHCIICHHEM
KOJIMYECTBA TETJIOTHI B
mpoleccax Teronepeaadu
IIPH IDIABJICHUN U
KpUCTAJUTH3AI1H,
UCTIAPCHUHU Y KOH ICHCAITHH.
AHanu3 cutyanui
MPAKTHIECKOTO
NPUMEHEHUS SBICHUI
TUTaBIICHUS U
KpUCTAITU3AIUH,
HaIrpuMep, MoJydeHue
CBEPXYHUCTHIX MAaTEPHAJIOB,
CoJIeBasi TpeKa u Jp.
AHanu3 paboTsl 1
00BsICHEHUE TPUHITUITA
JEHCTBHS TETJIOBOTO
nBurarens. Beraucnenue
KOJIMYECTBA TETLJIOTHI,




BBIJICJISIOIIETOCS TTPU
CTOPAHUU Pa3IUYHbBIX
BUI0B TomuBa, U KI1/]
nsuratens. OocyxaeHue
9KOJIOTHYECKUX
MOCJIEACTBUI
HCIIOJIL30BAaHUS IBUTATEIICH
BHYTPEHHETO CrOpaHusi,
TEIJIOBBIX U
TUIPOIIICKTPOCTAaHIUNA

Hroro no pasaceiny

Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
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2.1

DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella
7 X B3aUMOJIeHCTBHE

Habmonenue u npoBeieHue
OTIBITOB I10 JICKTPU3AIIUU
TEJ MPU COMTPUKOCHOBEHUH
u uHaykiuen. Habmonenne
1 00BSICHEHHE
B3aMMOJICHCTBHS
OJHOUMEHHO U
Pa3HOMMEHHO 3aPsKEHHBIX
tes1. OOBsICHEHNE IPUHIIKIIA
JIEUCTBUA DIIEKTPOCKOTA.
OObsicHeHUE SBIICHUM
AJICKTPU3AIHAA TIPH
CONPUKOCHOBEHHH TEN U
UHIYKIUEH ¢
UCTIONIb30BaHNEM 3HAHUH O
HOCHUTEJISIX AJNEKTPUIECKUX
3apsI0B B BEIIECTBE.




Pacno3naBanue u
00BsACHEHHE SABICHUMN
JJICKTPU3AIINH B
ITOBCEIHEBHOM KHU3HH.
HaOmronenue u o0bsicHeHNE
OTIBITOB, UJUTFOCTPUPYIOLTUX
3aKOH COXPaHCHUS
AIIEKTPUIECKOTO 3aps/ia.
HaGmroneHne onbITOB 1O
MOJICTTHPOBAHUIO CHIIOBBIX
JUHHUH JICKTPHYECKOTO
mosst. McenenoBanne
JCHCTBHS SJICKTPUIECCKOTO
0JIs1 Ha TIPOBOJIHUKH U
TUDIICKTPUKA

Habmronenue pa3nuyHbix
BHUJOB JICUCTBUSA
3JIEKTPUUYECKOTO TOKA U
oOHapyXeHHEe STUX BUJIOB
JNIEUCTBUS B IOBCETHEBHOMU
»ku3Hu. Habmonenue
BO3HUKHOBEHHUSI Ta30BOTO
[TocTosTHHBIN 27TEKTPUUECKHI TOK 20 7 paspsia u HIEKTPUIECKOTO
TOKa B kxujkoctu COopKa u
UCIIBITAaHUE JIEKTPUUECKOU
LEMU MOCTOSIHHOTO TOKA.
N3mepenue cuibl Toka
ammiepmeTpoM. M3mepenue
BJIEKTPUYECKOTO

Hanps>KCHUA BOJIBTMCTPOM.




[IpoBenenue u oOBsICHEHNE
OIIBITOB,
JEMOHCTPUPYIOIIUX
3aBUCHUMOCTD
INEKTPUYECKOTO
COIIPOTUBIICHUS
IIPOBOJIHMKA OT €T0 JUIMHBI,
IUIONIA/IU TIOTIEPEYHOTO
CEUEHHUs U MaTepuaa.
HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOILETr0 Yepes
pe3ucTop, OT
COIIPOTHBIIEHUS PE3UCTOPA
U HanpsDKEHUs Ha
pesucrope. [IpoBepka
IIPpaBUJIA CIIOKEHUS
HaIPsOKEHUH TIPU
II0CJIE0BATENBHOM
COEJIMHEHUH JIBYX
pesucropos. [Iposepka
IIpaBWJIa JJIs CUJIBI TOKA
IpU MapajljieIbHOM
COETMHEHUH PE3UCTOPOB.
AHanu3 cutyauun
MOCJIEZI0BATEIBHOTO U
apajuIeIbHOTO
COEIMHEHUS IIPOBO/IHUKOB
B JJIOMAIIHUX
INEKTPUUYECKUX CETAX.




Pewenune 3anau ¢
UCIIOJIb30BaHUEM 3aKOHA
Owma u popmyn pacuéra
INEKTPUYECKOTO
COINPOTHUBIICHUS TPU
NI0CJIEIOBATEIILHOM U
napajyieIbHOM COCIMHEHUN
MIPOBOTHHUKOB.
Omnpenenenue padoThI
AJIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETrO Yepes
pesuctop. Onpenenenue
MOIIIHOCTH 3JIEKTPUYECKOTO
TOKA, BBIJEIIEMON Ha
pesucrope. MccnenoBanue
3aBHCUMOCTH CHJIBI TOKA
gepe3 JIaMIOYKy OT
HaIpsDKEHUS Ha HEl.
Onpenenenne KIT/
HarpeBaTels.
Hccnenosanue
npeoOpa3oBaHus YHEPTUU
NIpH NoABEME Tpy3a
IJEKTPOABUTATEIIEM.
OO®bsicHeHHEe ycTpolcTBa U
MPUHIUIIA JEHCTBUS
JTOMAITHUX
AIEKTPOHATPEBATEIbHBIX
npubopoB. OObsCHEHUE
MPUYUH KOPOTKOTO




2.3

MaruuTHslie SIBJICHUS

1.5

3aMBbIKaHUA U TIPUHIUIIA
JIEHUCTBHUS JIABKUX
MpeIOXpaHUTENEH.
Pemenue 3agau ¢
HCII0JIb30BAaHUEM 3aKOHA
Jxoyna—Jlenua
HccnenoBanue MarHuTHOroO
B3aUMOJICUCTBUA
MOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOro
TOJISI TIOCTOSTHHBIX
MarHuTOB IIPH UX
00bETMHEHNUHN U
pazaenenuu. Uccienopanue
MarHuTHOTO
B3aUMOJICUCTBUS
MOCTOSIHHBIX MarHUTOB.
N3yueHne MarHuTHOro
MOJISI TOCTOSTHHBIX
MarHuTOB TIPH UX
00BETMHEHUHN U
pazaenenuu. [Iposenenune
OTIBITOB T10 BU3YaIU3allUU
MOJISI IOCTOSTHHBIX
MarHurtoB. M3yuenue
SIBJICHUS] HAMarHUYMBaHUS
BelecTBa. Mccienosanue
JEUCTBHS DIIEKTPUYECKOTO
TOKa Ha MarHUTHYIO
crpenky. [IpoBenenne




OIIBITOB,
JEMOHCTPUPYIOIIUX
3aBUCUMOCTD CHJIBI
B3aMMOJCHCTBHS KaTYyIIKU C
TOKOM M MarHuTa OT CHUJIbI U
HaIpaBJICHUS TOKA B
KaTyllKe. AHaIU3 CUTyaluil
IPAKTUYECKOIO
IPUMEHEHUs
AJIEKTPOMarHuToB (B
OBITOBBIX TEXHHUUYECKUX
YCTPOMCTBAX,
IIPOMBIIIJIEHHOCTH,
menuuuHe). M3ydyenue
JEHCTBUSI MAarHUTHOTO I0JISA
Ha MPOBOJIHUK C TOKOM.
H3ydenue nerictBus
JJEKTPOABUTATES.
N3mepenue KII]
IJEKTPOABUTATENBHON
ycTaHOBKH. PacniosHaBanue
Y aHaJIM3 pa3IMYHbIX
IIPUMEHEHUN
3JIEKTPOJIBUTATENEIN
(TpaHcnopT, OBITOBBIE
yCTpOICTBA U Ap.)

2.4

DNeKTpOMarHuTHasE WHIYKITUS

OMBITHI 110 UCCIIEIOBAHUIO
SIBJICHUA
3JIEKTPOMArHUTHOMN
WHAYKIMU: UCCIIEI0BAaHNE




U3MEHEHUN 3HAUEHUS U
HaIpaBJICHUSA
WHYKIIMOHHOT'O TOKa

Hroro no pazneny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63 145

[NPOT'PAMME




9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

OcHOBHBIE BUABI
JeATeJIbHOCTH
o0yuaruuxcst

Pa3zgen 1. Mexanuueckue siBJICHUA

1.1

Mexann4deckoe IBHXKEHHUE U CITIOCOOBI €T0
OITMCaHusA

10

AHanmm3 1 00CyKIeHNe
Pa3IMYHBIX IPUMEPOB
MEXaHUYECKOTO
JIBIDKEHUS.
OO6cyxeHne rpaHul]
MPUMEHHUMOCTH
MOJICIH
«MarepuaibHas
Toukay. Onucanue
MEXaHUYECKOTO
JIBIDKEHUS
Pa3IMYHBIMH
crocobamu
(ypaBHeHuUe, TabuIIa,
rpaduk). Ananus
KU3HECHHBIX CUTYaIlUH,
B KOTOPBIX
MIPOSIBIISIETCS
OTHOCHUTEIHLHOCTD
MEXaHUYECKOI0
TIBIKEHUS.
HaO0mroneune
MEXaHHUYECKOTO




JIBHKCHUS Tela
OTHOCHUTENILHO Pa3HbIX
TeJ OTCUETA.
CpaBHeHue nyTeu u
TPaeKTOPUH JABHKEHUS
OJTHOTO | TOTO K€ TeJla
OTHOCHUTEIILHO Pa3HbIX
Ten oTcuéra. AHanu3
TekcTa ["amuest 06
OTHOCHUTEIIEHOCTH
JIBUKCHHUS;
BBITIOJTHEHHE 3a/1aHUI
0 TEKCTY (CMBICIIOBOE
yrenue). Onpenenenue
CpPEIHEH CKOPOCTH
CKOJIb)KEHUS OpycKa
WJIH JIBYDKCHHUS IIapHKa
10 HAaKJIOHHOM
MJIOCKOCTH. AHAIN3 U
o0CyXKJeHHe CITIOCOOO0B
npUOINKEHHOTO
OTpeieTIeHUS
MTHOBEHHOM CKOPOCTH.
Omnpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHHS (LIapUKa B
KUAKOCTH, MOJICITH
ANEKTPUUIECKOTO
ABTOMOOMJIS U T. 11.).




Omnpenenenue nyrtu,
MPONJEHHOTO 32
JTAHHBINA TPOMEKYTOK
BPEMEHHU, U CKOPOCTH
Tesa 1o rpaduKky
3aBUCHUMOCTH IIyTH
PaBHOMEPHOTO
JIBUKEHHS OT BPEMEHHU.
OO6cyxnenue
BO3MO>KHBIX
MIPUHIIUIIOB ACHCTBUS
pUOOPOB,
U3MEPSIOLIUX CKOPOCTh
(ctmIOMEeTpOB).
Beruncnenue nytu n
CKOpPOCTH TIpU
PaBHOYCKOPEHHOM
MIPSAMOJIMHEHOM
JBUKEHUH Tea.
Onpenenenue
IIPOMJEHHOTO ITyTH U
YCKOPEHUS ABUKCHHUS
Tena 1o rpapuky
3aBHCHUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO
JBUKEHHS TeJa OT
Bpemenu. [Iposepka
TUIIOTE3bI: €CIIU NPU
PaBHOYCKOPEHHOM




JIBIDKEHUU 0€3
HaYaIbHOM CKOPOCTH
ITyTH OTHOCSITCS KaK
psT HEYETHBIX YHCeT,
TO COOTBETCTBYIOIIINE
MIPOMEXKYTKH BpEMEHU
OJTMHAKOBBI.
Ornpenenenue
YCKOPEHUS TeJa IPH
PaBHOYCKOPEHHOM
JIBU)KCHUH T10
HAKJIOHHOM TUTIOCKOCTH.
W3mepenue neproaa u
YacTOThI OOpaICHHS
TeJa 1Mo OKPYKHOCTH.
Ornpenenenue
CKOpPOCTH
PaBHOMEPHOTO
JBUKEHUS Tela 1Mo
OKpYXHOCTH. Pemienue
3a/1a4 Ha ompezeNieHne
KMHEMaTHYEeCKUX
XapaKTePUCTHK
MEXaHHYECKOTO
JIBIKEHUS Pa3ITAIHBIX
BHA0B. Pacmo3naBaHme
U IpUOTIKEHHOE
OTHCaHUE PA3IUIHBIX
BUJIOB MEXAHUYECKOTO
JBUKEHUS B TIPUPOJIE U




1.2

BzauMmoeiicTBue Ten

20

TEXHUKE (Ha MpuMepax
cBOOOIHO MaJarOIIHNX
TeJ, IBKEHUS
’KHBOTHBIX, HEOECHBIX
TeJI, TPAHCIIOPTHBIX
CPEeJICTB U JIp.)
Habmronenne u
00CYXJICHHE OITBITOB C
JIBIDKCHHEM TeJla TIPU
YMEHBIIICHUU BIUSHUS
JIPYTHX TEI,
MPETSITCTBYIOIIMX
IBIKEHUIO. AHAIN3
Tekcra I'anuies ¢
OITMCAaHHUEM
MBICJIEHHOI'O
AKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO
3aKOH WHEPIINY;
BEBIIIOJIHEHUE 3aJaHni
10 TEKCTY (CMBICIIOBOE
yreHue). O0cyxaeHne
BO3MOXKHOCTHU
BBITIOJTHEHMS 3aKOHA
WHEPIHU B PA3THYHBIX
CHUCTEeMaX OTCUéTa.
Habmronenue u
o0cyxIeHne
MEXaHHUYECKHX
SIBJICHUH,




MIPOUCXOASIINX B
CHCTEME OTcUuéTa
«Tenexxka» mpu eé
PaBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU
OTHOCHTCIBHO
KaOMHeTa PU3UKH.
JleficTBHsI ¢ BEKTOpaMH
CHJI: BEITIOJIHCHUE
3aJIaHUi 110 CI0KSHHUIO
W BBIYMTAHUIO
BEKTOPOB.
HaOmronenue n/nnu
MPOBEJICHHUE OIBITOB,
JIEMOHCTPHUPYIOLTUX
3aBUCHMOCTD
YCKOpEHHS Teja OT
IIPUJIOKEHHON K HEMY
CHJIBI U MAacChI Tela.
Ananu3 u 00bICHEHUE
SIBJICHUM C
HCIOJIb30BaHUEM
BTOPOTI'O 3aKOHA
Hrrotona. Pemenne
3ajJ1a4 C
HCIOJIL30BaHUEM
BTOPOTO 3aKOHA
HrroTona u npaBuia
CJTIOKCHUS CHIIL.
Omnpenenenue




JKECTKOCTHU IIPYKUHBI.
Ananus cutyanui, B
KOTOPBIX
HaOII0IAI0TCA YIIPYTUE
nedopmaruu, u ux
O0BSICHEHHE C
HCII0JIb30BaHUEM
3akoHa ['yka. Pemienue
3a/1a4 ¢
HCIIO0JIb30BaHUEM
3akoHa ['yka.
HccnenoBanue
3aBHCHUMOCTH CHJIBI
TPEHUS CKOJIBXKEHHS OT
CHJIBI HOPMAJIBHOTO
JIaBJICHUA.
OO6cyxnenue
pe3yIbTaTOB
HCCIeA0BaHUs.
Onpenenenue

KO3 puLIMEeHTa TpeHUs
CKOJIbKEHHUSI.
N3mepenne cuibl
TPEHUS TTOKOS
Pemrenue 3amad ¢
HCIIOJTH30BaHUEM
(hOPMYIIBI TSI CUITBI
TPEHUS CKOJIbXKEHUS.
AHanu3 IBUXEHUS Tell
TOJIBKO TOJT J€HCTBUEM




CHUJIBI TSDKSCTH —
cBOOOIHOTO MaJCHHUS.
OObsacHeHHE
HE3aBHCUMOCTH
YCKOPEHHSI CBOOOTHOTO
IMaJCHUS OT MACChI
tena. Ouenka
BCJIIMYUHBI CHUIIBI
TATOTCHMS,
JIEUCTBYIOLLIEH MEXKIY
JIBYMsI TeTIaMu (11
pa3HBIX Macc). AHAIU3
JIBIDKEHUS HEOECHBIX
TeJ Mo ACUCTBUEM
CHWJIBI TATOTEHHUS (C
HCII0JIb30BaHUEM
JIOTIOJTHUTEIIBHBIX
HCTOYHUKOB
uHpOpMaLIUN).
Pemenue 3agad ¢
HCIOJIb30BaHUEM
3aKOHA BCEMUPHOTO
TATOTEHUS U (OPMYITBI
JITS pacy€Ta CHUIIbI
TSDKECTH. AHAIN3
OpUTHUHAJILHOTO TEKCTA,
OIIHCBIBAIOIIETO
MIPOSIBIICHUS 3aKOHA
BCEMHUPHOTO
TATOTCHHS;




BBIIIOJIHEHUE 3aJaHul
10 TEKCTY (CMBICIIOBOE
yreHue). Habmonenue
1 00CYXICHHE OITBITOB
10 U3MEHEHHIO Beca
TeJa Mpu YCKOPEHHOM
IBIKEHUN. AHAIN3
YCIOBUU
BO3HHUKHOBEHUS
HEBECOMOCTH U
neperpysku. Pemenue
3a/1a4y Ha OIpEJICIICHHE
Beca Tejia B Pa3IuYHbIX
yCIIOBUSAX AHAU3 CUl,
JICUCTBYIOIIUX HA TEJIO,
MOKOSIIEECs: Ha OTIope.
Ompenenenue neHTpa
TSOHKECTH PA3ITUIHBIX
Tell

1.3

3aKOHEI COXpPAaHCHUA
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Habmonenue u
00CYKJIeHHE OIBITOB,
JIEMOHCTPHUPYIOIINX
nepenady uMIysbca
IIPYU B3aUMOJICHCTBUU
T€J, 3aKOH COXPaHEHMUSI
UMIIyJbca Ipu
a0COJIIOTHO yIIPYTOM U
HEYIPYyrom
B3aNMOJECHCTBUH TEIl.
AHanu3 cutyanuii B




OKPY’KaIOILEH KU3HU C
HCII0JIb30BaHUEM
3aKOHA COXpaHEHUs
HMITYJIbCA.
Pacno3naBanue
SIBJIEHUSI PEAKTUBHOTO
JIBIJKEHUSI B IPUPOJIC U
TexHuke. [IpumeHnenue
3aKOHA COXPaHCHHUS
HMITyJIbCa I pacuéra
pe3yabTaTOB
B3aUMOJCICTBUS TEN
(Ha mpuMmepax
HEyHpyroro
B3aHMOJICHCTBUS,
yHpyroro
LEHTPAIIBHOTO
B3aUMOJICUCTBUS JABYX
OJIMHAKOBBIX T€J, OJHO
13 KOTOPBIX
HETIOABHYKHO).
Pemenue 3amau ¢
HCIMOJIb30BAHUEM
3aKOHA COXPaHECHUS
AMITyJIbCA.
Omnpenenenue padboOThI
CWJIBI YIPYTOCTHU MPHU
oabEME rpy3a ¢
HCIIOJIb30BAHUEM
HETIOJIBUKHOTO U




MOJIBUYKHOTO OJIOKOB.
N3mepenre MOIHOCTH.
N3zmepenne
MIOTEHIUATbHOU
SHEPTUU yIpyro
nepOopMHUPOBAHHON
npyKuHsl. I3mepenune
KMHETUYECKOU SHEPIUUn
Teja 1o JAJIUHE
TOPMO3HOT'O IYTH.
DKCIEepUMEHTAIBHOE
CpPaBHEHUE U3MEHEHUS
MOTEHUUAIBHOU U
KUHETUYECKON SHEPruit
TeJa IIPH JIBIXKCHHUH 110
HAaKJIOHHOM IIOCKOCTH.
DKcnepuMeHTaIbHas
IIPOBEpKa 3aKOHA
COXpaHEHUs
MEXaHUYECKOU
SHEPTUH NpHU
CBOOOTHOM MaJICHUH.
IIpumeHeHune 3aKoHa
COXpaHEHUS
MEXaHUYECKOU
JHEpruu Ui pacyera
MOTEHIUATBHOU U
KMHETUYECKOU DHEPruil
tena. Pemenue 3ama4 ¢
HCII0JIb30BaHUEM




3aKOHA COXPaHEHUS
MEXaHUYECKOH
SHEPTHUH

Hroro no pazneny

Pa3zgen 2. Mexann4deckue K0J1e0aHUA U BOJIHEI
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2.1

MexaHndeckue KojaeOaHust

Habmronenue
KoJIeOaHUI TTOf
JNEUCTBUEM CHII
TSOKECTH U YIIPYTOCTH
1 oOHapyXeHUe
MOXOOHBIX KOJICOaHUI
B OKPYXKAaroIlIeM MHUpeE.
Amnanus xonebaHui
rpy3a Ha HUTU U Ha
MIPYXKHUHE.
Ornpenenenne 4acToTh
KoJIeOaHMit
MaTeEMaTHYECKOro 1
MPYXKUHHOTO
MAasITHHKOB.
Habmronenue u
00BICHEHHE SABJICHUS
pe3oHaHca.
Hccnenosanme
3aBHCHMOCTH TIepHOJIa
KoJieOaHMit
MMOJIBEIIEHHOI0 K HUTH
rpy3a OT AJIMHBI HUTH.
IIposepka




HE3aBUCHUMOCTH
repuo/a KojieoaHui
rpy3a, MOABEIICHHOTO
K JICHTE, OT MacChI
rpy3a. HaGmonenue u
00CYXKJICHHE OTBITOB,
JIEMOHCTPHUPYIOIIHX
3aBUCUMOCTH TIEpHOJIa
KoJieOaHmit
MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a
KECTKOCTU MPY>KUHBI.
[Ipumenenne
MaTeMaTU4YeCKOTo U
PYKUHHOTO
MasiITHUKOB B KAUECTBE
MOJIEJIEN JUISL OIIMCAHUS
KoJieOaHMi B
OKpY>KaroIlleM MHUpe.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYMCIICHHEM HIIH
OIIEHKOM YacTOThI
(mepuopa) xoneGaHu
N3mepenne yckopeHus
CBOOOJIHOTO MaJeHUs

2.2

MexaHuueckre BOJIHBI. 3BYK

OOHapyxeHue u
aHaJIN3 BOJHOBBIX
SIBJICHU B
OKpY’KaroIieM MHpe.




Hab6mronenue
pactpocTpaHeHUs
MIPOJIOTBHBIX U
MOTNIEPEYHBIX BOJIH (Ha
MOJICIIN) U
oOHapyKCeHHE
AQHAJIOTMYHBIX BUIOB
BOJIH B IIPUPOAE (3BYK,
BOJIHBI Ha BOJIE).
Berunciienue qIMHbL
BOJIHBI U CKOPOCTH
pacnpocTpaHeHUs
3BYKOBBIX BOJIH.
DKCIEepPUMEHTAITBHOE
OTIpeieTICHUE TPAHMII
YACTOTHI CIIBIITUMBIX
3BYKOBBIX KOJICOAHUH.
Habmonenue
3aBHCHUMOCTH BBICOTEI
3BYyKa OT YacCTOTHI (B
TOM YHCIIE, C
HCIIOJIE30BAHUEM
MY3BIKTBHBIX
UHCTPYMEHTOB).
Ha0mroneune u
OOBsACHEHHE SBJICHUS
aKyCTUYECKOTO
pe3oHaHca. AHanu3
OPUTHHAIILHOTO TEKCTA,
IMOCBSAILIEHHOTO




MCIIOJIb30BaHUIO 3BYKa
(w1 ynpTpa3ByKa) B
TEXHHKE (9XOJIOKaIHs,
yIBTPa3BYK B
MEIUIIMHE U Jp.);
BBIIIOJIHEHUE 3aJaHnul
10 TEKCTY (CMBICIIOBOE

YTCHUE)

Htoro no paznemny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
ITocTpoenue
paccyXJ1eHHH,
000CHOBBIBAIOIIINX
B3aHMMOCBS3b

SHCKTpOMaFHI/ITHOC IOoJIC U
OJICKTPOMATrHUTHBIC BOJIHBI

3.1

ANEKTPUYECKOTO U
MAarHUTHOTO MOJEN.
DKCIIepUMEHTAIIbHOE
U3y4YeHUe CBOMCTB
ANEKTPOMArHUTHBIX
BOJIH (B TOM YHCIIE C
MOMOIIbIO MOOMIIBHOTO
tenedoHa). AHaIU3
PEHTTEHOBCKUX
CHHMKOB
YeJI0BEYECKOI0
opraHusMa. AHaiu3
TEKCTOB,
OIUCBIBAIOLINX
MIPOSIBIICHUS




AJIEKTPOMArHUTHOTO
W3JIYYCHHS B TIPUPOJIE:
YKUBBIC OPTaHU3MBI,
M3JIY9CHHS HEOCCHBIX
TeJ (CMBICIIOBOE
YTCHUE).
Pacrnio3naBanue u
aHAJIN3 Pa3IUYHbIX
IIPUMEHEHUN
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.
N3ydeHnne BOITHOBBIX
CBOICTB CBeTa.
Pemenune 3agau c
HCI0JIb30BaHUEM
bopMyIT 11T CKOPOCTH
AIEKTPOMArHUTHBIX
BOJIH, JJIMHEI BOJIHBI K
4acTOThHI CBETA

Hroro no pazneny

Pa3zgen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA

HaGnronenue onsIToB,
JIEMOHCTPHUPYIOLTUX
SIBJICHUE
MPSMOJIMHENHOTO
pacnpocTpaHeHus
cBeTa (BO3HUKHOBEHHUE
TEHU U MOITYTeHH ), U
UX UHTEPIPETALHUS C




HCIIOJIb30BAHUEM
IOHSTHS CBETOBOI'O
nyda. O0bsicHEHHE U
MOJICIIUPOBAHNE
COJIHEYHOTO U JIYHHOTO
3aTMCHUM.
HccnegoBanue
3aBHCHMOCTH YTJIa
OTpa’kCHUSI CBETOBOTO
Jy4a OT yIJia aJCHHS.
N3yuenue cBOMCTB
n300pakeHUs B
IIJIOCKOM 3epKaJie.
Habmronenue u
0OBSICHEHHE OIBITOB I10
MOJTyYEHUTO
HM300pakeHH B
BOTHYTOM U BBIITYKJIOM
3epKanax.
Habmonenue u
0OBSICHEHHE OIIBITOB I10
MPETOMIIEHUIO CBETa Ha
TPaHUIE PA3IMIHBIX
cpell, B TOM YHCIIe
OIIBITOB C IOJIHBIM
BHYTPEHHUM
OTpakKeHUEM.
HccnegoBanue
3aBHCHMOCTH YTJia
MPETOMIICHUS OT yriia




4.2

JIuH3b1 ¥ onTUYECKUE TPUOOPHI

IMaJiCHUS CBETOBOI'O
Jly4ya Ha TpaHUIIEe
«BO3JTYX—CTEKJIIO».
PacnosnaBanue
SIBJICHUM OTPaXXECHUS U
MPEJIOMJICHUS CBETA B
MMOBCEIHEBHOM KU3HH.
Ananns 1 00bICHEHUE
SIBJICHUS OITHYECKOIO
Mupaxa. Pemenue
3a5a4 ¢
HCITOJIb30BaHUEM
3aKOHOB OTPAYKEHUS U
MpEIOMJICHHUS CBETa

[Tonyuenue
M300pakKeHUH C
IIOMOUIBIO
cobuparoiet u
pacceunBarolIeH JTUH3.
Omnpenenenue
(hOKYCHOTO pPacCTOSIHUS
Y ONITUYECKOMN CHJIIbI
coOuparomen JTUH3HI.
AHanu3 ycTpoicTBa U
MIPUHIIAIA JEHCTBUS
HEKOTOPBIX
ONITUYECKUX MPUOOPOB:
dboToanmapara,
MHUKPOCKOTIA,
teneckomna. M3yuenue




4.3 Paznoxenue 6enoro cBera B CIIEKTP

Hroro no pazneny
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MOJICIIM TJIa3a KaK
OITHYECKOM CUCTEMBEL.
AHanu3 SBIICHUMN
OJIM30PYKOCTH U
JIaTbHO30PKOCTH,
MPUHLIMNA JEHCTBUS
OYKOB

Ha0mronenune
pasnoxxeHus 6e1oro
CBETa B CIIEKTP.
Habmronenue u
00BSICHEHUE OTBITOB IO
MOJTy4YEHHUIO Oenoro
CBETa NP CIIOKEHUH
CBETa Pa3HbIX [[BETOB.
[IpoBenenue u
00BsSICHEHUE ONBITOB IO
BOCIIPHUSATHIO [[BETA
IPEIMETOB MPHU UX
Ha0JII0/IEHUY Yepe3
LIBETOBBIE (PUIIBTPHI
(LBETHBIE OYKH)

Pa3zngena 5. KpauroBble ABJICHUSA

51 Hcnyckanue v MOriaomneHue CBeTa aToMOM

OO6cyxenue 1enu

omnbIToB Pesepdopaa mo
UCCJICIOBAaHHUIO ATOMOB,
BBIIBHKCHUEC THIIOTE3 O




5.2

CTpOCHI/IC AaTOMHOTO sapa

BO3MOXKHBIX
pe3ysbTaTax OIbITOB B
3aBUCHMOCTH OT
IPEAIOoIaraeMoro
CTPOCHHS aTOMOB,
bopmynupoBanue
BBIBOJIOB U3
pe3yIbTaTOB OMBITOB.
OO6cyxnenue
IIPOTUBOPEUYUI
IUIAaHETApHOW MOJIENH
aToMa ¥ OCHOBaHUIl
Juis runoTessl bopa o
CTaI[IOHAPHBIX
opOuTax AMEKTPOHOB.
Habnronenue
CILIOIIHBIX U
JIMHEWYATBIX CIIEKTPOB
U3ITYYSHHS Pa3THYHBIX
BemiecTB. OObsICHEHNE
JMHEHYAThIX CIIEKTPOB
U3ITy4eHHUS

OO6cyxnenue
BO3MO>KHBIX TUIIOTE3 O
MOJIEJISIX CTPOEHUS
anpa. Onpenenenue
cocTrasa siep 1o
3aJlaHHBIM MAaCCOBBIM U
3apAJ0BbBIM YHCJIaM U
IO TOJIOKEHHIO B




MIEPUOINYECKOMN
CUCTEME DIIEMEHTOB.
AHanu3 u3MeHeHUs
COCTaBa SApa U €ro
IIOJIOXKEHUS B
MIEPUOINYECKOMN
CUCTEME TIPH -
PaAOAKTUBHOCTH.
HccenenoBanue Tpekos
0-4aCTHII 110 TOTOBBIM
dboTorpadusam.
OOHapyxeHue u
HU3MEPEHUE
paananuoHHoro (oua c
MTOMOIIIBIO JO3UMETPA,
OIIEHKA €ro
WHTEHCUBHOCTH.
Ananuz
OMOJIOTHYECKHIX
W3MEHEHUH,
MIPOUCXOASAIIMNX O]
JIEVCTBUEM
PaINOAKTUBHBIX
W3JIy4CHU.
Hcnonp3oBanue
PaTMOAKTHBHBIX
U3JIy4CHUH B
MEJULIMHE

5.3

SnepHsle peakuun

Pemrenue 3agau ¢
HCIOJIL30BAaHUEM




Hroro no pazneny

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

[ToBTOpenue u 00o0IIEHUE COEPIKAHUS

6.1
Kypca pusuku 3a 7-9 xiacc
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3aKOHOB COXPaHEHHUS
MacCOBBIX U 3apsI0BbIX
YHUCEJ Ha ONPEe/IeTICHUE
pEe3ynbTAaTOB SIACPHBIX
peaKuii; aHaau3
BO3MO>XHOCTH WJIN
HEBO3MOXKHOCTH
SIZIEPHOM pEAKLIUH.
OneHka 3HEpruu CBS3U
a5ep ¢
HCII0JIb30BaHUEM
dbopMyIbl DitHIITEHHA.
O6cyxnenue
MEePCIEKTUB
HCIOJIb30BaHUs
YIPaBIIsEMOTO
TEPMOSIEPHOTO
cunte3a. O0cyxIeHue
IIPEUMYILECTB U
IKOJIOTHYECKUX
npobieM, CBA3aHHBIX C
SAIEPHOMN DHEPTEeTUKON

Brimonnenue yueOHbIX
3aJJaHui, TPEOYIOIUX
JIEMOHCTpaLUH
KOMIIETEHTHOCTEN,
XapaKTepU3YIOIINX




€CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb: —
MIPUMEHEHUS
MOJIyYEHHBIX 3HAHUI
JUIS1 HAYYHOT'O
O0BSICHEHUS
(U3HYECKUX SIBICHUI B
OKpYy>Karolen
pupo/e, B
MMOBCEJIHEBHON KU3HU
U BBISIBJICHUSA
(buU3MYECKUX OCHOB
psiia COBpPEMEHHBIX
TEXHOJIOTHH; —
MIPUMEHEHUS
OCBOCHHBIX
AKCIIEPUMEHTAIIbHBIX
YMEHHM JJIs1
HCCIeA0BaHUS
(bu3MYECKUX SBICHUMH,
B TOM YHCIIE JIst
MIPOBEPKHU TUIOTE3 U
BBISIBIICHUS
3aKOHOMEPHOCTEHN.
Pemenne pacu€THbIx
3a/1a4, B TOM YHCIIE
MpeAnoaraoumx
HCII0JIb30BaHUE
buznuecKux Mojenen
Y OCHOBaHHBIX Ha




Hroro no pasaciny

COZIepKaHUU
Pa3IMYHBIX PA3]IEIOB
Kypca (QU3HKH.
BeimonHenue u 3ammra
TPYIIOBBIX UIIH
WHIMBUTYyaIbHBIX
MIPOEKTOB, CBSI3aHHBIX C
cojiep>KaHueM Kypca
buzuku

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

27







		2025-03-24T20:53:34+0700
	Салангина Елена Викторовна




