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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYarOIIMXCS M OPTraHU3alMI0 H3y4eHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEIMETHOIO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CII0CO0a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne @u3ukun Ha 0a30BOM ypOBHE TMPEAINOJaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTYYSHHSI BBIBOIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAaMMBl, YTBEPKIAEHHOM  peIIeHHEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O pOJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJield mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUIN ONMUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITOTHATE OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHNE WH(DOPMAITUH;

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

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

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

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



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAaHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3nIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpbl U MPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonaeiicTBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
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, HANIPABJIEHHBIX II0 OJHOW IpsAMoM. PaBHoxencTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

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

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

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

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

Mexanudeckast pabota. MOITHOCTb.

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



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0JTHOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH 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. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YenbHas TEMJIOEMKOCTh BELIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX IMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa 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 TIJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
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. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

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

DnekTpuueckoe mosie. Hampsok€HHOCTh 2yIeKTpuYecKoro mojisd. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe 1oJe  JJIEKTpUYeCcKoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekrpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

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

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HAIpPAaBJIEHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIbBl TOKa MPHU MapaJUICTLHOM 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] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. 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 MOIIHOCTB. PaboTa CHJI TSDHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs Tejla OT MacChl Te€Jla U ACUCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHne NMITyJIbCca PYU HEYTIPYTOM B3aUMOJICVCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA 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 yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk 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 MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHue 4acTOThl M IEpHOa KoieOaHui MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
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.

DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpOCKONA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

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 pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

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 MOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEeW4YaTbIe CIEKTPHI.

PagnoaktuBHOoCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTh M HAYyYHO 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 HambOoOee BaXHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JTUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) TPaKAAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIUIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOGECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKu;

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

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUIECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh crnoco0 pemieHus y4eOHOU (uznueckon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
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 PA3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (GOpPMY  MPEACTABICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



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

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI 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;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3nUecKon 3a1auul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro UCCIENOBaHMSI 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, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBIDKECHUE, HEPAaBHOMEPHOE  JBIKECHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABWKCHUS C PA3IMYHBIMU CKOPOCTSMHU B JKMBOHM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HaYeHUsI U €IUHULIBI (PU3UUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW IpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHA WJIA 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS NPUOOPOB C YYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIYOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DH3WYECKUX BEIMYUH B BUIE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/JyXa, BbITAJIKMBAIONIas  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH IPHU padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MUYECKHUX SBJICHUN M HEOOXONUMbIe (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe 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 cetn MIHTEpHET, BageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEAOBaHUH, NPU HSTOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPa

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMmmbl

KoanuecTBOo 4acoB

KonTpoJbHbIE

Bcero
padoThI

paxkTn
YyecKHue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Cnucox
IIAHMPYeMBbIX
pe3yJIbTaToB ¢
YKa3aHHeM 3TaloB UX
(popmupoBanus

Cnoco0 oneHKn
HTOTOBBIX
IVIAHUPYEMBIX
pe3yJabTaToB

11

1.2

®dusuka - HayKa o
Ipupoe

duznueckue
BEJINYNHBI

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

bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194

UCIIOJIb30BaTh NOHSATHUS:
¢bu3nYecKrue 1 XUMUYECKUE
SIBJICHUS, HAOJFOICHME,
9KCIIEPUMEHT, MOJIETIb,
THIOTE3a, CIHHHULIBI
(bH3NYECKUX BEJIMYHH, aTOM,
MOJICKYJIa, arperaTHbIe
COCTOSIHHS BEIIECTBA
(TBEpIOE, XKUIKOE,
ra3oo0pasHoe), MeXaHu4ecKoe
JIBH)KEHUE (paBHOMEpHOE,
HEepaBHOMEPHOE,
IPSMOJINHEHHOE),
TpaeKTopusi,
paBHOZCHCTBYIOLIAS CUIIa,
nepopmanus (ynpyras,
IIaCTHYeCKast), HEBECOMOCTB,
COOOMLIAIOIIECS COCYIBI;

pa3nuYaTh SIBIECHUS
(muddyzus, TeroBoe
JIBH)KEHHUE YaCTHUI] BEIECTBA,
paBHOMEPHOE JBIKEHHE,
HEpaBHOMEPHOE JBIKEHHE,
HMHEPLYs, B3aUMOJECHCTBUE
TeJ, PaBHOBECUE TBEPABIX TEI
C 3aKpEIUIEHHOH OChIO
BpallleHus, epeaayda
JlaBJIeHUs TBEPABIMU TeJlaMH,
JKUJKOCTSIMH U T'a3aMu,
aTMoc(epHOe IaBIICHHUE,
IUTaBaHUE TEJ, TIPEBPAIICHUS
MEXaHWYECKOH SHEPTUN) TI0
OTIHMCAHMIO UX XapaKTePHBIX

VYeTHBIN onpoc
CamocrosiTensHas
pabota
IIpakTuxkym

VYeTHbli onpoc
CamocrosrenpHas
pabora
IIpakTnueckas
pabota



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

CBOMCTB M Ha OCHOBE OITBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE
¢bu3nyeckoe sBICHHE;
pacno3HaBaTh MPOsIBICHHUE
N3YYECHHBIX (PU3HMYECKUX
SIBICHUH B OKpY’KaroIleM
MUpE, B TOM 4HCIe
(u3nyeckue sBICHUS B
MPHUPOJE: NPUMEPHI IBHUKEHUS
C Pa3IMYHBIMU CKOPOCTSMH B
YKUBOM U HEXXMBOU IPUPOJIE,
JleficCTBHE CHJIBI TPEHHSA B
IPHUPOJE U TEXHUKE, BIHSHUE
aTMOc(epHOTo aBICHHS Ha
JKUBOM OpraHu3M, IUIaBaHUE
pBIO, pBIYAry B TEJIE YEJIOBEKA,
MPH 5TOM NEPEBOANTH
MIPAaKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIIEINISATH
CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKH) PUINIECKUX
SIBIICHHUI;

13 EcTecTBeHHOHAy4HBIN
' METO/[ IIO3HAHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

HUCIIOJIB30BAaTh MMOHATUA:
¢bu3nYecKrue 1 XUMUYECKHUE
SIBJICHUS, HAOJTIOICHUE,
JKCIIEpUMEHT, MOJIEIb,
THIIOTE3a, CHHHUILIBI
(bH3NYECKUX BEJIMYMH, aTOM,
MOJICKYJIa, arperaTHbie
COCTOSIHHSI BEIIECTBA
(TBEpHOE, KHIKOE,
ra3oo0pasHoe), MexaHu4ecKoe
JIBI)KEHUE (paBHOMEpHOE,
HEepaBHOMEPHOE,
MIPSMOJIMHEWHOE),
TpaeKTopusi,
paBHOJIEUCTBYIOIIAS CUIIA,
nedopmanus (ympyras,
IUIACTUYECKAst), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

IIpoexT, ¥YcTHbIN
orpoc
CamocrositensHast
pabota
IIpakTuxkym

Hroro o pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeICHNS O CTPOCHUM BelleCTBA



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

2.1

Crpoenue BemecTna

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Yy4acTBOBATh B IUNIAHUPOBAHUU
y9e0HOTO HCCIIeI0BAHMS,
coOMpaTh YCTAaHOBKY U
BBIMOJTHATH U3MEPEHHS,
creyst MPEAI0KEHHOMY
iaHy, GUKCUPOBATh
PE3YNbTATHI TIOTYYSHHON
3aBUCUMOCTH (PH3HUYECKUX
BEIIUYHH B BUIE
MPE/TI0KEHHBIX TAOIHIL 1
rpaduKoB, AeaTh BHIBOBI IO
pe3ysbTaTtaM MCCIIeJOBaHNUS;

JlaGopaTtopHas
paboTa, OmbIT,
TeMaTH4YecKas
pabota

2.2

2.3

JIBHOKEHHE U
B3aUMO/JICUCTBUE
YaCTHUI] BEIIECTBA

ArperaTHble
COCTOSTHUS BEIlleCTBa

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

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

Y4aCTBOBAThH B INITAHUPOBAHUHU
y4eOHOT0 MCCIIC0BaAHUS,
coOHMpaTh YCTAaHOBKY U
BBITIOJHATH U3MEPEHHS,
cleyst IpeIoKEHHOMY
iaHy, GUKCUPOBATh
Pe3yJbTAThI OTYYCHHON
3aBUCUMOCTH (PH3HUECKUX
BCJIMYUH B BUJIC
MIPEATIOKEHHBIX TaOIHI U
rpaduKoB, AeiaTh BEIBOJBI IO

pe3ynbTaTaM UCCICIOBAHMAA,

MIPOBOJUTH HUCCIICAOBAHNE
3aBUCUMOCTH OJJHOM
(bu3UUECKOM BETUMIHHBI OT
JIPYTOH C MCIIONE30BaHUEM
MPSIMBIX H3MEPEHHUN
(3aBHCHMOCTH ITyTH
PaBHOMEPHO IBIDKYIIETOCS
TeJa OT BPEMEHHU JABUXKEHHUS
Tema, CUJIBl TPEHUS
CKOJIBXKEHHS OT Beca Tena,
KagecTBa 00paboOTKH
IIOBEPXHOCTEM TeN U
HE3aBUCHUMOCTH CHJIBI
TPEHUS OT IUIOIIATU
CONPUKOCHOBEHHUS TETI,
CWJIBI YTIPYTOCTH OT
YAITMHEHUS TIPYKUHEI,

JlabopatopHas
paboTa, OIBIT,
TeMaTH4YecKas
pabota
VYerHbll onpoc

OTIBIT,
TeMaTudecKas
pabora
VYerHbli onpoc



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

BBITAJIKUBAOLICH CHJIIBI OT
00béMa MorpyxEHHOH YacTH
TeNna ¥ OT IJIIOTHOCTH
JKUJKOCTH, €&
HE3aBHCUMOCTH OT
IUIOTHOCTH T€Na, OT
TITyOMHBI, HA KOTOPYIO
MIOTPY’KEHO TENO, YCIOBUM
IJIaBaHMs TEJ, YCIOBUM
paBHOBECHs pblyara u
6J10K0B),

Uroro no pazneny

Pa3nea 3. /IBu:xeHne ¥ B3auMo/ieiicTBUE TeJl

5

3.1

Mexanuueckoe
JOBUKECHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

MIPOBOANTD MCCIEOBAaHNE
3aBUCHMOCTH OJJHOH
(bU3MIECKON BEIIMUNHEI OT
JIPYTOH € MCIIOIb30BaHUEM
HIPSIMBIX U3MEPEHUN
(3aBHCHMOCTH ITyTH
PaBHOMEPHO JABMKYILETOCS
TeJla OT BPEMEHH JIBHXKEHHS
TeJla, CHIIbI TPEHUsI
CKOJIbKEHHS OT Beca Tedla,
KadecTBa 00paboOTKH
TIOBEPXHOCTEH Te U
HE3aBUCHMOCTH CHIIBI
TPEHUS OT IJIOIAAN
COIIPUKOCHOBEHHS TEI,

KonTtponbHas
paboTa omEIT,
TeMaTH4YeCcKas
pabota
VYerHbll onpoc

3.2

Huepnus, macca,
IUIOTHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

C03/1aBaTh COOCTBEHHBIE
KpaTKue MICbMEHHBIE U
YCTHBIE COOOIIEHHS] Ha OCHOBE
2—3 UCTOYHUKOB MH(OPMALIIH
(u3nYecKoro coaepkanus, B
TOM YHCJIe MyOJUTHO JeNaTh
KpaTKHe COOOIIeHNUS O
pe3ysbTaTax IpOeKTOB HIIH
y4eOHBIX UCCIIeIOBaHUH, IPH
3TOM I'PaMOTHO UCIIOJIb30BaTh
U3yYEHHBIN MOHATUHHBIN

TeMaTH4YecKas
pabora
VYceTHslii onpoc



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

ammapar Kypca QUu3HuKH,
CONPOBOXKJATh BHICTYIJICHUE
MIpe3eHTallHeiH;

MIPY BBITIOJTHCHUU YICOHBIX
MPOEKTOB U MCCIICIOBAHUI
pacnpeneniaTh 00s3aHHOCTH B
TPYIIIE B COOTBETCTBUH C
ITOCTaBJICHHBIMH 3a]a4aMU,
CJICUTH 32 BBIITOJTHEHUEM
IUTaHAa IEHCTBHI, aIcKBATHO
OLIEHUBATH COOCTBEHHBIN
BKJIaJ B I€SITEIBHOCTD
TPYIIIBI, BEICTPAauBaTh
KOMMyHI/IKaTI/IBHOG
B3aPIMO)ICI710TBPIe, y‘II/ITLIBaH

MHCHHUC OKPYIKAIOMINX.

3.3 Cuna. Bunpe! cun 14 1

Hroro no pasneny 21

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

MIPOBOJUTD OIIBITHI 11O
HaOJIOICHUIO (PH3UUECKUX
SIBIICHUN WIIH (QH3UUECKUX
CBOMCTB Tem: (GopMyIHpOBaTH
poBepsieMble
NpeANoJIoKeH s, COOUpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO
00opyoBaHusl, 3aIMCHIBATH
XO0J1 OIIBITa ¥ (hOpMyIMpOBaTH
BBIBOJIBI;

JlabopatopHas
paboTa, orBIT,
TeMaTH4YecKas
pabota
VYeTHbl onpoc

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

Hasnenue. Ilepenaua
41 JIaBJICHUS TBEPABIMU
' TeJIaMU, )KUIAKOCTIMU

" razaMm

bu6mmorekxa [{OK
https://m.edsoo0.ru/7f416194

IIPOBOAUTE OIIBITHI IO
HaOJIOACHUIO (PU3MUECKUX
SBIICHAN WITH (PU3HUECKIX
CBOMCTB Tem: (GOpMyIHpOBaTH
IIpOBEpsSEMEbIC
NIPEATOII0KEHH s, COOMpaTh

JlaGopatopHras
paboTa, OmbIT,
TeMaTH4YCCKasda
pabota

YeTHbN onpoc



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

YCTaHOBKY U3 IPEAJIOKEHHOTO
o0opyoBaHusl, 3aIIMCHIBATH
XO0J1 OIBITa U (hopMyIUpoBaTh
BBIBOJIBI;

4.2

4.3

I[aBJ'ICHI/Ie KUIKOCTH

AtmochepHoe
JIaBIICHUE

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

bu6mmoreka [JOK
https://m.eds00.ru/7f416194

MPUBOANTH IPUMEPHI
(maxomuTh MH(pOpPMAITHIO O
pUMepax) IPaKTHIECKOTO
UCTIONIb30BaHUS (PH3HUECKUX
3HaHU B OBCEAHEBHOM
JKH3HU JUTS 00ecrieyeHnst
0e301macHoOCTH MpH
oOparieHuu ¢ npudopamu u
TEXHHYECKHMHU
yCTpoMcTBaMHU, COXpaHEHUS
3JI0POBBSI U COOITIOCHUS
HOPM 3KOJIOTHYECKOTO
TIOBE/ICHUS B OKPY KaroIeH
cpeze;

OCYILECTBIISATH OTOOP
HUCTOYHUKOB HH(OpMAIHH B
WHTepHETE B COOTBETCTBHU C
3aJJaHHBIM [TOMCKOBBIM
3aIpoCcoM, Ha OCHOBE
UMEIOIINXCS 3HAHUH U MTyTEM
CpaBHEHUSI Pa3IMIHBIX
HUCTOYHUKOB BBIZCIATH
nHpopmanuio, koropast
SIBJISICTCS] IPOTHBOPEYNBOM
WM MOXET OBITh
HEJIOCTOBEPHOM;

CamocrosTenbHas
pabora,
TeMaTHIecKast
pabota

VYcTHsIit onpoc

JlaGopatopHas
paborta, OmbIT,
TeMaTH4YecKas
pabota

VYerHbli onpoc

4.4

JlericTBUE KUAKOCTH
Y rasza Ha
MOTPY>KEHHOE B HUX
TEJ0

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

c03/1aBaTh COOCTBEHHBIE
KpaTKue MICbMEHHBIE U
YCTHBIE COOOIIEHHS] Ha OCHOBE
2—3 MCTOYHUKOB HH(DOPMALIUH

JlaGopaTtopHas
paboTa, OrbIT,
TeMaTH4YecKas
pabota



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

(u3nYEeCcKOro coaepKanus, B
TOM 4HCIIe TyOJIMYHO J1eNaTh
KpaTkue cooOIIeHHs O
pe3ynbTaTtax IpOeKTOB HIIH
y4eOHBIX UCCIIEIOBaHNH, IPU
3TOM I'PaMOTHO HCIIOIb30BaTh
M3Y4YECHHbIN MOHATUNHHBINA
ammapar Kypca QHu3HuKH,
COIIPOBOXKIATh BHICTYILUICHHE
Mpe3eHTallHeiH;

VYceTslii onpoc

Utoro no pazneny 21
Pasnen 5. PaGora u MOIHOCTH. DHeprust

BBITIOJIHATH HpHMLIe CaMOCTO}ITeHBHaH
HU3MEPEHUS PACCTOSHH, pab6ora,
BPEMEHHU, MacChI Tea, TeMaTHIecKast
00bEMa, CHIIBI U TEMIIEPATYPbI pabora
C HCIO0JIb30BaHUEM VYeTHbll onpoc
aHaAJIOTOBEIX U IU(PPOBLIX

bu6mmoreka [IOK wp

5.1 PaboTa u MomHOCTh 3 IpUOOPOB, 3aITMCHIBATH

https://m.edso0.ru/7f416194
MOKa3aHus MPUOOPOB C
Y4YETOM 3aJJaHHOU
a0COJTFOTHON TIOTPEIIHOCTH
HU3MepeHul;
YKa3bIBATh TPUHIHIIBI CamocTosTenpHas
JeficTBUS IPUOOPOB U paborta,
TEXHHUYECKUX YCTPOUCTB: TeMaTHuJecKast
BECHI, TEPMOMETD, pabora
JIUHAMOMETP, COOOIIAIOIIHECS YcrHblit onpoc

bu6nmoreka [JOK

5.2 [IpocThle MEXaHU3MBI 5 R cocypt, 6apomerp, pirar,

https://m.edsoo0.ru/7f416194

HOJBYDKHBIM M HENOIBMXKHBII
0JI0K, HAKJIOHHAS IIJIOCKOCTD;

XapaKTepU30BaATh MPHUHIIHIIEI
JIeHCTBUS M3yUCHHBIX
pUOOPOB M TEXHUIECKHUX



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

YCTPOKICTB C OMOPOi HAa UX
ornucanus (B TOM 4uce:
MOJIIHUITHIKH, YCTPOHCTBO
BOJIOIIPOBOJA,
TUpaBIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED,
MIOPLIHEBOW HACoC,
apeoMeTp), UCIIONb3ysI 3HAHMU
0 cBo¥icTBaX (PU3UIECKHUX
SIBJICHUH U HEOOXOAUMBIE
¢bu3nYecKre 3aKOHbI 1
3aKOHOMEPHOCTH;

BBITIOJIHATD MIPSMBIC
N3MEPEHNUS PacCTOSHHS,
BPEMEHH, Macchl Tena,
00BEMa, CHIIBI U TEMIIEPATYPEI
C MCIOJIb30BAHUEM
AHAJOTOBBIX M U(POBBIX

CamocrosrenpHas
paborta,
TeMaTH4YeCKas
pabota

VYeTHbIH onpoc

53 MexaHndeckas 4 bubmuoreka [JOK SobOB. 3AMCIBa
. IIpu B, ITMChIBATh
SHEprus https://m.edsoo0.ru/7f416194 prbop
MOKa3aHus MPUOOPOB C
Y4YETOM 3aJaHHOU
a0COJTIOTHON TIOTPEIIHOCTH
U3MepeHul;
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

8 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHBbIE CHHCOK UTOTOBLIX C1oco0 oleHKHn
Ne HaumeHnoBanue
(uudposbie) IUIAHUPYEMbIX HUTOrOBBIX
n/ pa3iejioB H TeEM Bceer KoHTpoJbHBI IIpakTyeckn
o0Opa3oBare/ibHbIE pe3yJIbTaToB C IUIAHUPYEMBbIX
1| NPOrpamMMsbI 0 e padoThl e padoTsl
pecypcsl YKa3aHHeM 3TaIoB UX pe3yJibTaToB
(opmupoBanus
Paznen 1.TemioBble siBJIeHUS

11 [ToBTOpeHue 17 bubnuoreka [IOK MPAaBWIBHO TPAKTOBATH VYcrHblii onpoc,
W3YyYEHHOTO 32 https://m.edsoo.ru/7f4181c e| Qu3ndecKuii CMBICIT pelenye
Kypc 7 Kitacca HCIIOJIb3YeMbIX BEIIMIMH, UX |  yyeGHBIX 1

0003HaYECHUSI U €AHUHUILIBI IPaKTHKO-
(GU3nIEeCKUX BETMYNH, OPHEHTHPOBAHHbI
HaXOAUTh (POPMYIIbI, X 3874
CBSI3bIBAIOLIUE IAHHYIO

(GU3nIECKyIO BETUUNHY C

JPYTUMU BETMUYMHAMU,

CTPOUTH rpapuKH

W3Y4YEHHBIX 3aBUCUMOCTEN

(bu3MYECKUX BETTUYHH;

1.2 CrpoeHue u 7 bu6nuoreka LIOK UCIIOJIb30BATh IIOHATUA: YceTHBIH ompoc,
CBOMCTBA https://m.edsoo.ru/7f4181c | macca u pa3Mepsl MOJIEKYJI, | peleHne
BEIICCTBA € TEIIOBOE JBHKEHUE Y4COHBIX 1

aTOMOB ¥ MOJIEKYI, TIPaKTHKO-
arperatHble COCTOSIHUS OPHCHTHPOBAHHbL
BEIIECTBA, X 3ajad,
KPUCTAIIINYECKHE U 1naboparopHast
amop(HbIe Tena, pabora

HACEIIEHHEIN U
HEHACBIIICHHBIN Map,
BJIAKHOCTB BO3/yXa,
TeMnepaTypa, BHYTPEHHSIS
JHEprus, TEMIOBOU
JIBUTATEllb, DJIEMEHTAPHbBIN




AJIEKTPUYECKUM 3aps/l,
ANEKTPUYECKOE MOJIE,
IIPOBOJIHUKYU U
JUAJIEKTPUKH, TOCTOSHHBIN
AJIEKTPUYECKUN TOK,
MarHuTHOE I0JIe

1.2

TeruioBeie
MIPOLIECCHI

21

bu6nmorexa [JOK
https://m.edsoo.ru/7f4181c
e

paznnyaTh SIBICHUS
(TennaoBoe paclIupeHue U
ckaTue, Terionepeaaya,
TEIJIOBOE PaBHOBECHE,
CMavyMBaHUe, KAMWUISIPHBIE
SIBJICHU S, UCTIAPCHHE,
KOH/JIEHCallUsl, TUIABJICHUE,
KpUCTAJLTU3aLUS
(oTBepaeBaHME), KUTICHUE,
Terioneperaya
(TETI0NPOBOTHOCTb,
KOHBEKIIUSI, U3Ty4YeHHE),
AIIEKTPHU3ALIUS TET,
B3aUMO/ICIICTBHUE 3aps1/I0B,
JNEUCTBUSA AIEKTPUIECKOTO
TOKAa, KOPOTKOE
3aMbIKaHUE,
B3aUMO/ICIICTBUE
MarHuTOB, JICHCTBHE
MarHuTHOTO MOJIsl Ha
MTPOBOJTHUK C TOKOM,
AJNIEKTPOMarHuTHas
MHJYKIKSA) IO ONUCAHUIO
WX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OTIBITOB,

JEMOHCTPHUPYIOIINX

naHHOE (pU3IecKoe
ABJICHUC




Wroro no pazneny 45

Paznen 2.9jiekTpryecKkre 1 MATHUTHBIE SIBJICHUS

2.1 DnexkTpuyeckue 7
3apsizibl.
3apsKEHHbIE Tea
U UX
B3aUMO/ICICTBUE

bubmuorexa IIOK
https://m.edsoo.ru/7f4181c
e

OMUCHIBATH U3YUCHHbIE
CBOMCTBA T€N U
(bu3UYecKue SIBICHUSA,
UCTONB3Ys (pruzndeckue
BEJIMYMHEI (TeMIiepaTypa,
BHYTPEHHSIS SHEPTH4,
KOJINYECTBO TETUIOTHI,
yZelIbHAasI TEIUIOEMKOCTh
BEILIECTBA, y/IeIbHAas
TEIJI0TA IJIaBIICHUS,
y/elbHAsI TEIUIoTa
napooOpa3zoBaHus,
y/elbHasI TEIUIoTa
CrOpaHus TOILJINBA,

KO3 PHUIHUEHT TOIE3HOTO
JIEVICTBUS TETUIOBOM
MAaIlIMHBI, OTHOCHTEIIbHAS
BJIKHOCTh BO3]1yXa,
ANEKTPUYECKUH 3apsif,
CUJIa TOKa, DJIEKTPUYECKOE
HaIpsHKEeHNe,
COIPOTHUBIICHUE
MIPOBOJIHUKA, YIETHHOE
COMPOTHUBIICHUE BEIIIECTRA,
paboTa 1 MOIITHOCTh
ANEKTPUYECKOTO TOKA), IPH
OTHMCAHUH MPABUIHHO

YceTHBIN ompoc,
perieHne
yUeOHBIX U
MPaKTHKO-
OPUEHTUPOBAHHBI
X 33714,
IpaKTHYECKast
pabota




TPaKTOBaTh (PU3UIECCKUI
CMBICT UCTIOJIB3YEMBIX
BEJINYMH, 0003HAYCHHUS U
eIMHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOJUTh
(bopMyIIbI, CBSI3BIBAIOLIHE
TaHHYIO (PU3HYECKYIO
BEIMYMHY C JPYTUMHU
BEJINYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEH (PHU3NIECKUX
BEJINYMH




2.2

IlocTosHHEIH
IEKTPUUECKUI
TOK

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181c
e

XapaKTEepPU30BaTh CBOMCTBA
Ten, GU3MdecKue siBICHUS
Y TIPOIIECCHI, UCTIONB3YS
OCHOBHBI€ MTOJIOKECHHUS
MOJIEKYJISIPHO--
KMHETUYECKOU Teopuu
CTPOCHWSI BEIIIECTBA,
MIPUHIIHIT CYTIEPTIO3UIIHH
noJieH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH
COXpPaHEHHUs 3apsija, 3aKOH
Owma 11151 yyacTka 1enu,
3akoH [[xoynsa—Jlenua,
3aKOH COXPaHECHHUS
SHEPTHUH, IIPU ITOM JIaBaTh
CIIOBECHYIO (hOpPMYIHPOBKY
3aKOHA W 3aITUCBIBATH €r0
MaTeMaTHIeCKOe
BBIpaKECHUE;

MIPUBOJIUTE IPAUMEPHI

YcrHblit onpoc,
perieHne
Y4IeOHBIX U
NPaKTUKO-
OPUEHTUPOBAHHBI
X 33714,
MpaKTHYeCKast
pabora,
KOHTPOJIbHAS
pabora,
nmabopaTopHas
pabota




(HaxoauTh HH(pOPMALIHIO O
puMepax ) IPaKTHIECKOTO
UCIOJIb30BAHUS
(bu3nyecKux 3HaAHU B
[TOBCEIHEBHOM KU3HH TSI
obecnieueHus
0€301MacHOCTH IpU
oOpareHuu ¢ nmpubopamMu
U TEXHUIECKUMU
YCTpOWCTBaMH,
COXPaHEHUS 3/10POBbS U
COOJTIIOICHHSI HOPM
IKOJIOTUIECKOTO
MIOBEJICHUS B OKPYXKaroIien
cpene

2.3

MaruutHsie
SIBJICHUA

15

bubnnoreka IIOK
https://m.edsoo.ru/7f4181c
€

pacrio3HaBath IPOSBICHHE
U3YYEHHBIX (PU3NYECKUX
SBJICHUH B OKpY’KarolleM
MUpE, B TOM YHCJIIE
(bu3UYeCcKre SBICHUS B
IIPUPO/IE: TOBEPXHOCTHOE
HaTsHKEHUE U KalnUIsIpHbIE
SBJICHUS B IPUPOJIE,
KpHUCTaJJIBl B IPUPOJE,
nznyyenue CoiHIa,
3aMep3aHue BOJOEMOB,
MOpCKHUE OpuU3BbI,
o0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHera,
AIIEKTPUUYECKUE SABJICHUS B
atMocepe, IMEKTPUIECTBO
KHUBBIX OPraHU3MOB,

YceTHBIN ompoc,
pelieHue
Y4EeOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHHEI
X 3a/1a4,
HpaKTHYeCKast
pabora,
nabopaTopHas
pabota




MarHuTHOE I10JI¢ 3eMIIH,
Jpeiid moIr0CoB, POJIb
MarHMTHOTO TOJIS ISt
KHU3HHU Ha 3emiie, OJISIpHOE
CHUSTHUE, [IPH 3TOM
MEPEBOIUTH MTPAKTUUECKYIO
3a/1auy B y4eOHYIO,
BBIJICJISITH CYIICCTBEHHbIE
CBOMCTBA (ITPU3HAKU)
(bU3HYECKUX SBIICHUI

DNEeKTpOMarHuTHA
sI UHIYKLHS

bubnnoreka IIOK
https://m.edsoo.ru/7f4181c

OOBSCHATH busnveckue
MPOLECCHl U CBOWCTBA TE, B
TOM 4YHCJIC€ U B KOHTEKCTE

cUTyauui HPaKTHUKO-
OpPUEHTHPOBAHHOIO
Xapakrepa: BBISIBIISATD

NPUYUHHOCIIEICTBEHHBIE

CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 J1oruyecKux maroB ¢
onopoil Ha 1-2 U3ydeHHBIX

CBOMCTBA bu3nyecKux
SBIICHUH, bu3nuecKux
3aKOHOB 170171
3aKOHOMEPHOCTEN;

peuaTe pacu€THbIE 3a1a4YU B
2-3 neicTBUS, WCIONb3YA

3aKOHBI u bopMyIbI,
CBsI3bIBAlOMIUE  (DU3UUECKUE
BEIMYMHBI. HAa  OCHOBE
aHanM3a yCJIOBHUSL  3aJayu
3aMuChIBaTh KpaTKoe
yCIIOBHE, BBISIBIISIT

HEJIOCTaTOK JTAaHHBIX  JUIA

Y CTHBIN ompoc,
[perieHre ya4eOHbIX U
MPaKTHKO-
OPUCHTHUPOBAHHBI X
3ajad, MPaKTHIeCKast
pabora,
imabopaTopHas pabota




peliCHud 3a1a4u, BI:I6I/IpaTI:

3aKOHBI " (hopMyIHI,
HEO0OXOUMBIC JUIS eé
pereHwus, TIPOBOTUTH
pacu€Tbl W CPaBHUBATh
MOJyYCHHOE 3HAYCHUC

(U3MUECKON  BENMYMHBI  C
W3BECTHBIMU JIAHHBIMH;
pacno3HaBaTb  IpoOJIEMBI,
KOTOpblE MOYKHO PpELIUTH
npu oMo (pusnYecKux
METOJIOB, UCTIOJNB3YS
ONMCAaHUE  HUCCJEJOBaHMUS,
BBIJICTISTh poBepsieMoe
MPEIOI0KEHNE, OIICHUBATh
NPaBUILHOCTD MOpsIIKa
MIPOBE/ICHUS] MCCIIEJOBAHUS,
JieN1aTh BBIBOJIBL;
MPOBOJIUTH OTIBITHI TI0
HaOII0ACHUIO (PU3NYECKUX
SBJICHUN WIIH PU3NYECKUX
CBOMCTB TeJl (KanuJUIsipHbIe
SIBJICHHSI, 3aBUCUMOCTb
TaBIICHHSI BO3/IyXa OT €T0
00BbEMa, TeMIeparypsl,
CKOPOCTH TIpolecca
OCTBIBaHUS U HATPEBAHUS
MIPH U3TYYCHUH OT IIBETa
U3JIy4arolen
(mormoraromeit)
MTOBEPXHOCTH, CKOPOCTh
WCTIApEHHST BOJIBI OT
TeMIIepaTyphl )KUIKOCTH U




IIOIIaAH €€ MOBEPXHOCTH,
ANEKTPHU3ALUS TN U
B3anUMOJEICTBHE
ANEKTPUICCKUX 3aPsJIOB,
B3aMMO/ICIICTBHIE
IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alUsl MAarHUTHBIX
IIOJICH MOCTOSHHBIX
MAarHuToB, JEHCTBUS
MarHuTHOTO I1OJIS Ha
ITPOBOJTHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA
AJIEKTPOIBUTATEIIS
MTOCTOSITHHOTO TOKA):
bopmynrpoBaTh
MIpOBEpsiEeMbIC
MIPEIIOJIOKECHHSI, COOMPATH
YCTaHOBKY U3
MIPEITIOKEHHOTO
000py/I0BaHMs1, OMUCHIBATH
XOJ[ OIIBITA B
(hopMyIUpPOBaTh BEIBOIBI




[loBTOpEeHME
M3Y4EHHOTO 32 Kypc 8
Kacca

17

bu6nuoreka [JOK

https://m.edsoo.ru/7f4181c e

MPaBUIIBLHO TPAKTOBAThH
(bUBUYECKUN CMBICIT
UCIIOJIb3YEMBIX BEINYUH,
uX 0003HAYCHUS U
eIMHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOJAUTh
(bopMyIIBI, CBS3BIBAIOIINE
TaHHYIO (PU3HUYECKYIO
BEJIMYUHY C JPYTUMHU
BEJTMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHMOCTEH (PH3MUECKUX
BEITMYMH;

Y cTHBIN onpoc,
[pereHne yaeOHbIX U
MPaKTHKO-
OpUEHTUPOBAHHBI X
33124, MpaKTHIeCKast
[pabota

Hroro no pazgeny 54

PesepBHOE Bpemst 3

OBILEE

KOJIMYECTBO YACOB 102 3 14.5

1O ITPOI'PAMME

9 KUIACC

Ne HaumenoBanue KoanuecTBO 4acoB DJIEeKTPOHHBbIE CHHCOK HTOTOBBIX Cnoco0 o1eHKH
n/ pa3aesioB u TeM Bceer KoHTPOJIBLHBI IpakTHueckn (undposbie) IIAHUPYEMBIX Pe3yJIbTATOB UTOTOBBIX




n NMPOrpaMmbI o0pa3zoBaTe/ibHbIE € YKa3aHHeM 3TaloB ux IVIAHUPYEMBbIX
e padoThbI e paboThbI
pecypebl ¢opmupoBanus pe3yJabTaToB
Pa3znen 1.Mexannueckue siBJIeHUsI
WCTIOJIb30BaTh NTOHATHSA: YcrHbli ompoc,
CHCTEMa OTCUETA, peleHue
MaTepuajbHas TOYKa, Y4COHBIX 1
TPaeKTOpH, IIPAKTHKO-
OTHOCHUTEJILHOCTh OPHCHTHPOBAHHEI
X 3a1ad,
MEXaHUYECKOTO JIBUKEHUS,
eopva ( a MPAKTHYECKAST
i Malus S
p ynpyras, paborta,
IIacTU4ecKas), TpeHue,
KOHTPOJIbHAS
LHEHTPOCTPEMUTEIIBHOE paGora,
YCKOPEHHE, HEBECOMOCTb M |  jaGopatopHast
IIEPETPY3KHU, LCHTP pa6QTa
TSDKECTH, a0COIFOTHO
Mexannueckoe .
bubnuoreka [JOK TBEPAOE TEJO, LIEHTP
JBUKEHUE U .
1.1 10 1 https://m.edsoo.ru/7f41ada TSHKECTH TBEPJIOTO TeEa,
CIIOCOOBI €70
6 paBHOBecHeE,
OTTHCAHUS
MeXaHHYEeCKHe KOoueOaHus
Y BOJIHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJja 3JIEKTPOMarHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh
U JaJIbHO30PKOCTb,
CHEKTPbI UCITyCKaHUs U
TOTJIONICHHMS, anbda, OeTa-
Y TaMMa-u3JTyqdeHHs,
W30TOIIBI, siIepHas
SHEPreTHKa
1.2 Bsaumoneticteue 20 1 3 bubnuotexa [IOK OTIMCHIBATh U3yUCHHBIC




TEI

https://m.edsoo.ru/7f41a4a
6

CBOICTBA TEJ U
bu3nvecKue ABICHNUS,
UCHOJB3Ys (PU3HUECKUe
BEJIMYMHBI (CpeHsA U
MI'HOBEHHAsl CKOPOCTh TeJla
py HEPABHOMEPHOM
JBUKEHHUH, YCKOPEHHE,
nepeMenieHue, myTh,
yrJ0Basi CKOPOCTh, CHIIA
TPEeHHUsl, Cuja yIpyrocTH,
CHUJIa TSHKECTH, YCKOPEHUE
CBOOOIHOTO TaIeHUs, BEC
TeNa, UMIYJIbC Tea,
UMITYJIBC CHUIBI,
MexaHudeckas pabora u
MOIITHOCTb, TOTEHIIUATbHAS
SHEprus Tena, MoJHATOro
HaJI TIOBEPXHOCTHIO 3EMIIH,
MOTEHIMATbHAs SHEPTUs
CKaTOW NPY>KHUHBI,
KHHETHYECKasi SHePT U,
MOJIHAsl MEXaHWYecKas
SHEprus, Nepuoj 1 4acToTa
Kosie0aHuM, IJTMHA BOJIHBI,
TPOMKOCTH 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA,
MOKa3aTeNb MPeIOMIICHUS
Cpenbl), MpU OTTUCAaHUH
MPaBWIBHO TPAKTOBATH
buznyecKuil CMbICI
HCIIOJIb3YEMBIX BEJIMYUH,
0003HAYCHHUSI U TUHUIIBI




(bU3HYECKUX BENYHH,
HaxO0JUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO
(U3NUECKYIO BETUYNHY C
JIPYrHMHU BEJTHYMHAMM,
CTPOUTH TpaUKH
U3Y4YECHHBIX 3aBUCUMOCTEN
(UBHYECKUX BEITMYNH

13

3aKOHBI
COXpaHEHHS

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a
6

XapaKTepU30BaTh CBOKMCTBA
Ten, (GU3NIECKHE SIBICHUS
Y TIPOIIECCHI, HCIIOJIB3YS
3aKOH COXPaHCHUS
SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTCHHS,
MPUHIIUII CYTIEPIIO3UIIUN
CHJI, TIPUHIIUTI
OTHOCHUTEIILHOCTH
T"anunes, 3aKOHEI
HrroTona, 3akoH
COXpaHEHHUS UMITYJIbCA,
3aKOHBI OTPAKEHUS U
PEIIOMJICHUS CBETA,
3aKOHBI COXPAHEHUS
3apsIIOBOTO M MACCOBOTO
YUCeIT TIPH SICPHBIX
peaKIUsX, TIPU STOM
JaBaTh CIIOBECHYIO
bopMyTHUPOBKY 3aKOHA U
3aIIMCBIBATh €r0
MaTeMaTH4eCKOe
BhIpa)KEHUE

YcrHblii onpoc,
perieHne
Y4EeOHBIX U
MPaKTUKO-
OPUECHTUPOBAHHBI
X 3a/1a4,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota




Hroro no pazneny

40

Pa3zpen 2.Mexannueckue KoJ1e0aHUSI U BOJTHBI

2.1

Mexannueckue
KoJe0auus

7

bu6nmoreka [IOK
https://m.edsoo.ru/7f41ada
6

pacrio3HaBaTb  MPOOJIEMBI,
KOTOpbIE MOXXHO pEIIUTh
Opd TOMOIIM  (UBNIECKUX
METOJIOB, UCTIONB3YS
ONMCAaHUE  MCCIEJOBAHUS,
BBIJICJIATh IIpoBepseMoe
NPEIOI0KEeHNE, OLICHUBATh
MPaBUIHHOCTD nopsiika
MIPOBE/ICHUST HCCIIEIOBAHNS,
Jienartb BBIBO/IbI,
MHTEPIIPETUPOBATD
pe3yNbTaThl HAOIOICHUN U
OTIBITOB;
IPOBOJUTH OIBITHI 110
HaOJI0ICHUIO PUBHUECKUX
SIBIICHUH WK PU3NIECKUX
CBOICTB Ten (M3yUYeHHE
BTOpOro 3akoHa HproTOHa,
3aKOHA COXPaHEHUS
SHEpIHH, 3aBUCUMOCTh
nepuoza konebanui
HPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a 1 )KECTKOCTU
HPYKUHBI U
HE3aBUCUMOCTH OT
AMILTUTY/IBI MAJTBIX
KoJieOaHuH,
IPSIMOJIMHEMHOE
pacrpocTpaHeHHe CBeTa,
pasioxeHue 6enoro ceera

YceTHBIN ompoc,
perieHue
Y4eOHBIX U
HPaKTHKO-
OPUCHTUPOBAHHBI
X 337124,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabota




B CIIEKTP, U3YUCHHE
CBOMCTB M300pakKeHUS B
TUTOCKOM 3€pKaJie 1
CBOWCTB M300paXKCHHUS
nmpeaMeTa B coOuparomniei
JINH3€E, HAOII0AEHE
CIUTONIHBIX U JTMHEHYATBIX
CIEKTPOB H3JIy4EHUs):
CaMOCTOSITEIIbHO COOUPATh
YCTAaHOBKY M3
H30BITOYHOTO HabOpa
000pYy/I0BaHus, OITUCHIBATD
XOJI OITBITA U €r0
pe3yibTaThl,
(OpMyYITHPOBATH BHIBOJIBI

2.2

Mexanngeckne
BOJIHBL. 3BYK

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a
6

pelenne yaeOHbIX
Y TIPaKTHKO-
OPUCHTHPOBAHHBIX
3ajad,
npaKTHYEeCKas
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHast
pabota

Hroro no pazneny

15

Pa3jnen 3.91eKTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJHBI

3.1

DNEKTPOMAarHUTHO
€ moJie u
AEKTPOMArHUTHBI
€ BOJIHBI

6

2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a
6

XapaKTepu30BaTh CBOMCTBa
Ten, Gu3NYecKue SIBICHUS U
IIPOLIECCHI, UCIIONB3YS 3aKOH
COXpPaHEHUs PHEPIruH, 3aKOH
BCEMUPHOTO TATOTEHUS,

YceTHBIN ompoc,
pelieHue
Y4eOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHHBI




MIPUHLIMII CYIEPHO3UIINI
cui, NPUHIUT
oTHocuTesnbHOCTH ["anunes,
3akoHbl HplOTOHA, 3aKOH
COXpaHEHUs uMIyJjbca,
3aKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI
COXPAaHEHHUsI 3apsi0BOrO U
MaccoBOoro  4ucen  Ipu
AIEPHBIX  pEakUusX, IpH
3TOM  JlaBaThb  CJIOBECHYIO
GOopMYyIHpPOBKY 3aKOHA H

3aITMChIBAThH ero
MaTeMaTHIeCKOe
BBIPKCHHE;

OOBSCHATH (busnyeckre

MPOLECCHl U CBOWCTBA TE, B
TOM YHCJIIE U B KOHTCKCTC

CI/ITyaLII/Iﬁ IMPAKTHUKO-
OPHUCHTUPOBAHHOT'O
Xapakrepa: BBIABJIATH

MPUYHMHHO-CIIEICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE
H3 2—3 JTOTHYECKUX I1aroB C
OTopoil Ha 2—3 M3Y4EeHHBIX

CBOMCTBA bu3nyecKux
SIBJICHUM, ¢bu3nyeckux
3aKOHOB W
3aKOHOMEPHOCTEN;

pemaTh pacdy€THBIE 3a]]a9n
(omuparoryecst Ha CUCTEMY
u3 2—3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U
(bOopMyIIBI, CBSI3BIBAIOIINE

X 3ajad,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabota




(u3HUecKre BENUIUHBL: HA
OCHOBE aHAJIN3a yCIOBUS
3aJ1auu 3aIKChIBATh
KpaTKoe YCIIOBHE,
BBISABIISITH HEJJOCTAIOIINE
WM N30BITOYHBIC JAHHBIE,
BBIOMPATH 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE
JUTSL PEILICHHMSI, IPOBOIUTH
pacu€Thl U OLICHUBATh
PEATNCTHYHOCTh
HOJYYEHHOTO 3HAYCHUS
(U3NUECKOl BETNINHBI

Hroro no pazneny

Pa3nea 4.CBeToBbIE ABJICHUSA

41

3aKoHBI
pacipocTpaHeHHs
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6

XapaKTepu30BaTh
IPUHIUIBI 1eHCTBUS
U3y4EHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOUCTB C
OTOpOH Ha UX onucaHus (B
TOM 4HCJIE: CIUIOMETD,
JATYUKH TTOJIOKEHUS,
pacCTOSIHUSA U YCKOPEHUS,
pakera, 3X0JI0T, OUKH,
nepuckor, ¢poroarmnapar,
ONITUYECKHE CBETOBO/IHI,
CHEKTPOCKOII, I03UMETD,
kamepa Buibcona),
WCIIOJIb3YS 3HAHUS O
CBOICTBax (PU3HUECKUX
SIBJICHUH U HEOOXOIUMBbIE




buznueckue
3aKOHOMEPHOCTH

4.2

JIMH3BI U
OIITHYECKHE
pUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41ada
6

UCIOJNb30BaTh  CXEMbl U
CXEeMaTHYHBIC PUCYHKH
U3YYEHHBIX  TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX
pudoOpoB u
TEXHOJOTUYECKUX
NPOLIECCOB TNPH  PEIICHUU
y4eOHO-TIPAaKTHYECKUX
3ajjay, ONTUYECKHE CXEMBI
JUIst HOCTPOCHUS
M300paXEHU B  IJIOCKOM
3epkaje W cobOuparolei
JIMH3E;
IPUBOIUTH TIPUMEPHI
(HaxouTh HH(OPMAIIHIO O
pUMepax) NpPakTHYeCKOro
UCTIOJIb30BAHUS
(u3nYecKux 3HaHUH B
MOBCEHEBHOM KHU3HU IS
obecrieueHus
0€30MacHOCTH IpU
oOpaiieHuu ¢ npudopamu
U TEXHHYECKHUMHU
YCTPOWCTBaMH,
COXpaHEHHMS 3/10pPOBbS U
COOJIIOJIEHHSI HOPM
9KOJIOTTIECKOTO
MOBEJICHUS B OKPYKAIOIIEH
cpene

4.3

Paznoxenue
0eJIoro ceera B

but6mmoreka IIOK
https://m.edsoo.ru/7f41a4a




CTICKT]
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Pasznen 5. KBanToBbIe ABJICHUA

5.1

Hcnyckanue u
IIOIJIOIIEHHUE CBETA
aTOMOM

bubnnoreka IIOK
https://m.edsoo.ru/7f41ada
6

MIPUBOAUTH MIpUMEpPBI
(HaxomuTh HWHQPOPMAIHIO O
IpUMepax) MpPaKTHUYECKOIO
UCIOJIb30BaHUs (PU3NYECKUX
3HaHUH B IIOBCEIHEBHOU
JKU3HA Uil oOecriedeHus
0€e3011aCHOCTH pu
oOpareHun ¢ npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS
3I0pOBbsI M COOJIIOJCHUS
HOPM HKOJIOTUYECKOTO
MOBE/ICHUS B OKpPY)KaroIen
cpere;
OCYIIECTBIISITH TOUCK
uHpopMauu (HU3NIECKOro
conepxxanus B MHTepHeTe,
CaMOCTOSITENILHO
bopMynUpys MONCKOBBIH
3a1poc, HaXOUTh ITYTH
OTpeieNeHus
JIOCTOBEPHOCTH
NOy4YeHHOU HHPOpMAITHH
HAa OCHOBE UMEIOIIUXCS
3HAaHUU U
JOTIOJTHUTETHHBIX
UCTOYHUKOB

5.2

Crpoenue
aTOMHOTO S/Ipa

bu6nuoreka IIOK
https://m.edsoo.ru/7f41ada

OITNCHIBATH I/I3y‘—IeHHBIe
CBOWCTBA TEI U




buznyecKue SBICHHUS,
UCTIONB3YsI (PU3UIECKUE
BEJIMYMHBI (CPEIHSISI U
MTHOBEHHAsI CKOPOCTh TeJia
pY HEPAaBHOMEPHOM
JIBH)KCHUH, YCKOPEHHE,
nepeMeIieHue, myTh,
yI0Basi CKOPOCTh, CHIIA
TPEHHsI, CUJIa YIPYTOCTH,
CHJIA TSDKECTH, YCKOPCHHE
CBOOOJTHOTO MAJICHUS, BEC
TeJla, UMITYJIbC TEa,
UMITYJIBC CHIIBI,
MexaHudeckas pabora u
MOIIHOCTb, TIOTCHI[HAIbHAS
SHEPrus TeJa, MOJAHITOTO
HaJT IOBEPXHOCTHIO 3EMIIH,
NOTEHIMATIbHAS SHEPTUS
C)KaTOW MPYKUHBI,
KUHETHYECKas SHEPTHS,
TIOJTHAsE MEXaHUYeCKast
SHEPrHs, IEPUOJI U YaCTOTa
KoJICOaHHMH, JJINHA BOJIHEI,
IPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA,
TI0Ka3aTesb MPEIIOMIICHHS
Cpebl), IPU OTUCAHUH
NPaBUJIBHO TPAKTOBATh
(U3UUECKUI CMBICTT
HCIOJIb3yEMBIX BEJIUYUHNH,
0003HAYEHHUSA U €IUHULLI
(bU3UYEeCKUX BEJTMYNH,




HaXOIUTh (OpMYIIBL,
CBSI3BIBAIOIINE JTAHHYIO
(Gu3HYeCKyIO BETHYHHY C
JIPYTUMU BEJTMYNHAMH,
CTPOUTH TpaUKH
U3Y4YECHHBIX 3aBUCUMOCTEN
(UBHYECKUX BEITMYNH

5.3 SAnepHble peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a
6

XapaKTepU30BaTh CBOMCTBA
Tes, GU3HIECKHUE SBICHUS
Y IIPOLIECCHI, UCTIOJB3Ys
3aKOH COXpaHEHUsI
SHEPIruH, 3aKOH
BCEMUPHOT'O TSATOTCHUS,
MPUHLIMI CYNIEPTIOZULIUU
CHWJI, TPUHLIAIT
OTHOCUTEIIbHOCTH
lanunes, 3aK0HBI
HreroTona, 3akoH
COXPAHEHUS UMITYJIbCA,
3aKOHBI OTPAXKEHUS U
MPEIOMIIEHUS CBETA,
3aKOHBI COXPaHEHUS
3aps0BOTO K MacCOBOTO
YUCEIl [P AIEPHBIX
peaKkuusx, Ipyu 3TOM
JlaBaTh CJIOBECHYIO
bopMyTUPOBKY 3aKOHA U
3alHUChIBATh €TI0
MaTeMaTHIEeCKOe
BBIPOKCHUE

VYcrHblii onpoc,
perieHue
yUeOHBIX H
MPaKTUKO-
OPUCHTHPOBAHHBL
X 337124,
MpaKTHYECKasI
pabora,
KOHTPOJIbHAS
pabota

Hroro no pazneny
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Pazgen 6.IloBTopuTebHO-0000 A0 MOTYIb

6.1 [ToBTOpEHHUE N 9
00001eHne
COJZIepKaHUS Kypca
¢duzuku 3a 7-9
KJ1acc

bu6nuoreka [IOK
https://m.edsoo.ru/7f41ada

OCYIIECTBIIATh TIOMCK
uHpopMaMy  (PU3NIECKOTO
coxepkanus B VHTepHeTe,
CaMOCTOSITEIIEHO
bopmynupys MIOVUCKOBBIN
3ampoc,  HAXOAUTh  MYyTH
OIIpe/IeIICHUs
JOCTOBEPHOCTH HOTY4EHHOM
uHpOpMAIlMM HAa  OCHOBE

UMEIONINXCS 3HAHUU u

JIONIOJTHUTENbHBIX
HCTOYHHKOB;

UCII0JIb30BATh npu
BBIITIOJIHEHUHN y‘le6HI)IX
3a/laHui Hay4HO-

MOMYJSIPHYIO  JIUTEPATypy
¢bu3nyeckoro conep>kaHus,
CIpaBOYHBIC MaTepuabl,
pecypebl  cetn  HHTepHer,
BJIQJIETh npuéMamu
KOHCIIEKTUPOBAaHMS  TEKCTa,
peoOpa3oBaHus
uHbpopmMalluy U3 OJHOM
3HAKOBOM CHCTEMBI B
ApYTYIO;
co3/1aBaTh COOCTBEHHbIE
MMMCHMEHHBIC U YCTHBIC
COOOI1IEHHUsI HA OCHOBE
nHpopmanuu u3
HECKOJIbKAX HCTOUHHKOB
¢du3nyeckoro copeprkaHus,
MyOIMYHO TPEICTABISATh

perieHue
yUeOHBIX H
MPaKTHKO-
OPHEHTHPOBAHHEI
X 3ajad,
MpaKTHIeCKast
pabora,
KOHTPOJIbHAS
pabota




pe3yJIbTaThl MPOEKTHOM
WJIN UCCIIENOBATEIILCKOU
JeATEIbHOCTH, IIPU ITOM
TPAMOTHO UCIIOJIb30BaTh
W3Y4YEHHBIN NOHATUINHBIN
anmnapar u3y4aeMoro
paznena Qu3uku u
COIIPOBOKIATh
BBICTYIUICHHE
IIPE3EHTALUEH C y4ETOM
0cOoOEHHOCTEH ayIuTOpUn

CBEPCTHUKOB.
Hroro o pazgeny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102 27

[TPOT'PAMME
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