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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 10 (Qu3uMKe Ha YypOBHE OCHOBHOIO OOIIEro 0O0pa30BaHUsA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Du3ukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzaiuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHne yueOHOro Marepraia
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUueii MPOTpaMMBbI IO YI€OHOMY TIPEIMETY.

®dusuka SABISETCA  CHUCTEMOOOPA3ylOIIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SCHble O0pa3lbl MNPUMEHEHHS HAYyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  MHCIOJb30BaTh  HAay4YHbBIC
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTENbHBIE IPOrPaMMBbl, YTBEPKIAEHHOW pelIeHUuEM



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 TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHIO B 3TOM HaIlpaBJICHUH.

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

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

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

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

pa3BUTHE YMCHHMI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3WKU, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

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

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO

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).

[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 mnpupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 Ipubopa.
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, MyImeHHOrO0 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.

JBm>kenne uactui BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM 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 JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI 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 JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
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. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE 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. CrnoxxeHue CuJji, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
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, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJICHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTpYyKEHHOW 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 dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS 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 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 sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--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 CBOWCTB ra3oB, KHUAKOCTEH 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. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue wu
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. HaGmronenue OpOyHOBCKOTO JIBUYKEHUSI.



v ok W

© ® N o

Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul.

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, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX 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 mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

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



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

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

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

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
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 anekTpoMarHuTHOM MHAYKIMH. [IpaBuno 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 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MUHAYKIUS.
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 aMIeEPMETPOM.
. 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 nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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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 JIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
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 CHJIbBl TOKa MPU MapaJUICTbHOM 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.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJbl  B3aHUMOJECHCTBHUS
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/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

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

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

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

PaBHOBecue maTepuanibHON TOUkU. AOCONIOTHO TBEpAOE 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. [loTeHMaNbHAs PHEPTUS TEJa, MOHITOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABUXKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell

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 JBAKEHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JjIsi pa3roHa U JaJIbHEUIIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
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 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 KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jlemoncmpayuu.

1. HaGOmrogenue koneOGaHuid Tel MOJ JACHUCTBUEM CHUJIBI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN MPYKUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

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

7. U3mepenue yckopeHus cBOOOJIHOTO MaICHUS.

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 AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. 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 gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejeckoma. ['ma3 kak omrTuueckas cuctema. BiIM30pykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 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, MUKPOCKONA U TEJIECKOIIA.

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 xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI IO BOCIPUSATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel U dHEpruM. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

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 TaKkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHUCIE
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 OKPY’KAIOLIEH PUPOE U TOBCETHEBHOM KU3HH;

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

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.

Ilpu peanuzayuu npoepammsl UCnOIb3EMCsE KOMNIeKm 000pyoosanus Touku
Pocma






INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro 00Opa3oBaHUS HANpPABJICHO HA JOCTHKEHUE JIMYHOCTHBIX,
METanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbrare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 0O0mIero oOpas3oBaHus y oOydaromierocs OyayT
c(hopMHUPOBAHBI CJIEIYIONTUE JUUHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) MaTpMoTHM4€CKOr0 BOCIIMTAHUA:
e — MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3UUECKON HAYKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:kKIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCY>KJIEHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKHX MPOOJIEM, CBSI3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (QU3UKH;
e — OCO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIIMIIOB B I€ATEIbHOCTH YUYEHOTO;
e 3)3CTEeTHYeCKOro BOCIIUTAHMS:
e — BOCHpPHUATHE ACTETUYECKUX KadyecTB (PU3MUECKOM Hayku: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSI:
e — OCO3HAaHHE LEHHOCTU (PU3MYECKOM HAYKM KaK MOIIHOTO HWHCTPYMEHTa ITO3HAHUS MHpA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXKHENILIEN COCTABIISIIOIIECH KYJIbTYPHI;
e — pa3BUTHE HAy4YHOI JIIOOO3HATENLHOCTH, HHTEPECA K UCCIEI0BATEIbCKOMN 1eATeIbHOCTH;
e 5) dopmMupoBaHus KYJbTYPbI 310POBbS U SMOIUOHAIBHOT0 0JIATONOJIy YU
e — OCO3HaHME ILIEHHOCTH 0€30MacHOro oOpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU MpaBUII

0e30macHOro MOBEJCHUS Ha TPAHCIOPTE, HA JIOpPOraxX, C AJICKTPUUYECKUM M TEIUIOBBIM OOOpPYJAOBAHHEM B JOMAIITHUX
YCIOBUSX;



— c(OpMUPOBAHHOCTh HaBblKa pe(JIEKCUU, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOIro K€ IpaBa y JAPYroro
YEJIOBEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTHBHOE y4YacCTHE B PEIICHUHU MPAKTHUECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTEIbHON OpraHu3alliH, ropoja,
Kpasi) TEXHOJIOTUYECKON U COLMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3HMUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO POPECCHA, CBA3AHHBIX C (PU3UKOM;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB U OLIEHKU MX BO3MOKHBIX TIOCIEACTBUM JJI OKPYKAIOIIEH Cpebl;

— OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U MMyTEH UX PELICHMUS;

8) ajanTanuu K M3MEHAIUMCS YCIOBUSIM COMAJIBLHON U IPUPOIHOI CpeabI:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPU BBIIIOJHEHUU HCCIEIOBAHUNH M MPOEKTOB (PU3NYECKOW HANpPaBIEHHOCTH,
OTKPBITOCTh OIBITY ¥ 3HAHUSIM JIPYTHUX;

— MOBBIIIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAESITEIbHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHSITHUSA, THIIOTE3bl O
(puznyecKkux 0ObEKTaX U SIBICHUSAX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUH;

— CTpEeMJICHHE aHAJIM3UPOBaTh W BBIABIATH B3aMMOCBS3U MPUPOJbI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

— OLICHKa CBOUX JIEHCTBUI C yUETOM BIIMSHHUS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX INTI0OOATBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbBTATBI



B pe3ynbTaTe 0cBOEHHS MpOrpamMmbl 1o (PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydaromierocst OyayT
chopMUpOBaHb MeTamnpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIME MMO3HABATEIbHBIC YHHBEpPCAJIbHbIC yueOHbIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHbIC YdeOHbIC IEHCTBUS, PErYISITHBHBIC YHUBEPCAIbHbIC yUCOHbIE TEHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KJacCU(UKAIIMK, OCHOBAHUS /1711 000OIIEHHS U CPAaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUUST B paccMaTpuBaeMbIX (akTax, JaHHBIX U HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;

BBISIBJISITH TIPUUUHHO--CJICJICTBEHHBIE CBSI3U NPHU U3YYEHUU (PU3NYECKUX SIBJICHUI U MPOIECCOB, JIeJIaTh BHIBOJBI C
WCIIOJb30BaHUEM JICNYKTUBHBIX U HMHAYKTUBHBIX YMO3AaKJIIOUECHHH, BBIJBUTaTh TUIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCO0O perieHus yueOHOU Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKMX BapUAHTOB
perieHus1, BLIOOp HanboJiee MOAXOASAIIETO C YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUER).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI YKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHMBATh Ha TPUMEHHMOCTb W JOCTOBEPHOCTh HH(POPMAIIUIO, TOIYYECHHYIO B XOJ€ HCCIICIOBAHUS WIIU
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUST U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJCHUS, OIbITA,
WCCJICJIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKE BBIJIBUTATh
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:



NPUMEHSATH Pa3JIMYHBbIC METOJBI, HHCTPYMEHTBI W 3alpOChl TP TOUCKE W O0TOOpPEe MH(OPMAIMK WIIA JAHHBIX C
y4ETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTECPIPETUPOBATH WH(GOPMANMIO pa3jIMYHBIX BHIOB H (Hopm
NPE/ICTABIICHHUS;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY TpEACTaBICHUS MHOOPMAIMK U WILTIOCTPUPOBATH PElIacMbIe
3aJ]a4M HECJIOXKHBIMU CXEMaMH, JIHarpaMMaMHu, HHOU TpaduKoi U BX KOMOMHAIIHSIMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0JI¢ 00CYXXJICHHS Y4eOHOTO MaTepuaja, pe3yJIbTaToB JIaAOOpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI 11O
CYIIECTBY OOCYK/JaeMOil TeMbl W BBICKAa3bIBAaTh WJEH, HAIlEJICHHbIE Ha pelIeHHe 3aJaud U TOJJIepKaHue
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIISATH CBOM CYXACHUS C CYKICHHSAMHU JPYTUX YIYACTHUKOB IHUAJIOTa, 00OHAPYKHBATh PA3IUIKME U CXOJCTBO
TIO3UIINI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YIbTAaThl BBITTOJTHEHHOTO (PU3MUECKOTO OIbITa (IKCIEPUMEHTa, HCCIIEIOBAHUS,
MIPOEKTA);

MMOHUMATh W WCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHAHOW M WHIWBHIYATbHOW PaOOTBHI NP PEIICHHH KOHKPETHOM
(bu3nyeckoi mpoOaemMsl;

MPUHAMATh I[eJd COBMECTHOM JESATEILHOCTH, OPraHU30BLIBATH JICHMCTBUS MO €€ JOCTIKCHHUIO: PaCIpe/IeliaTh
posH, 00CYXIaTh IIPOILIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, IOCTUTAsl KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY HAIPaBJICHUIO M KOOPJAHUHHUPYS
CBOM JICUCTBHS C IPYTHUMH YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOIMIMIA MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:



BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (PU3n4ecKuX 3HaHUH;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0JIaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PEIIEHUS B TPYIIIE,
NPUHATUE PELICHUN TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHHus (U3MUECKON 3aJauyd WM IUJIaHa HCCIENOBAaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH IIPEIaraéMble BAPUAHTHI PELLICHMUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJ€KBaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IiaH €€ N3MEHEHUS;

OOBSCHATHh MPUYUHBI JOCTHKEHUS (HEOCTHIKEHUSI) pE3YIbTAaTOB JIEATEILHOCTH, 1aBaTh OILICHKY TPHUOOPETEHHOMY
OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YMCJIE B XOJI BBINOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WIH
MIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIMXCS CUTYyallUi, YCTAHOBJIEHHBIX ONIMOOK, BO3HUKIINX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CHOopa WM JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPYToro;

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY NP pelleHU (PU3NUECKUX 3a7ad WA B YTBEPKACHUIX HAa HAYYHBIC TEMbl U
TaKo€ K€ MPABO JIPYTOro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4yenus B 7 kjiacce npeMETHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPakaTh cHOPMHUPOBAHHOCTh
y 00y4armuxcs yMEHUM:

WCIIOJIb30BaTh MOHATHS: (PU3MUECKHE M XUMUYECKHUE SBJICHUS, HAOJIOJACHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTe3a,
enUHUIBI (U3MUYECKUX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemecTBa (TBEpHOE, KHUIKOE,
ra3zoo0pa3Hoe), MEXaHHYECKO€ [IBIKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TpPaeKTOpHs,
paBHOZEHCTBYIOIIas cuia, nedopmarus (yrnpyras, miacTU4eckas), HEBECOMOCTb, COOOUIAIOLIUECS COCY/IbI;



paznuuath sBiIeHUS (nuddysua, TemIoBoe ABMKEHHWE YACTHUIl BEIIECTBA, PAaBHOMEPHOE JBIXKEHUE,
HEPAaBHOMEPHOE JBIKCHHE, WHEPLHs, B3aNMOJCHUCTBUE TEJI, PABHOBECUE TBEPIABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHus1, Mepeaayda JaBiIeHUs TBEPABIMU TEJaMH, KHJIKOCTIMU M Ta3aMu, aTMOc(epHOe IaBiIeHUE, MIaBaHUE
TE€J, MPEBpaAlICHUS MEXaHWYECKON JHEpPruM) Mo OMHMCAHUIO MX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYXAIOIIeM MHUpE, B TOM 4ucie (HU3nuecKue
SABJICHUS B IIPUPOJIE: IPUMEPHI IBUKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOW M HEXUBOW NPUPOAE, NECHUCTBHE
CWIbl TPEHHUS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(HEpPHOrO NaBJICHHUS HA JKUBOW OpPraHu3M, IUIABaHUE PHIO,
pplUard B TeJI€ YeJOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ayy B YUEOHYIO, BBIACISTH CYLIECTBEHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh U3YUEHHBIE CBOMCTBA TN U (PU3NYECKUE SBJICHUSA, UCIOB3Ys (PU3MUECKUE BEIMUYMHBI (Macca, 00bEM,
IUIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIa, CUIIA
TpEeHHUs], JaBjeHHE (TBEPAOrO Tela, XKUAKOCTHU, ra3a), BHITAIKUBAIOLIAs CHJIa, MEXaHU4YecKas paboTa, MOILIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PHUIIMEHT MOJE3HOTO JEUCTBUS MEXaHU3MOB, KMHETUYECKasi U MOTEHIIMAJIbHAs
SHEPrus), IPU ONMUCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUIN CMBICI UCTIOIb3YEMBIX BEJIMYMH, UX 0003HAUECHUS U
EAMHUIIBI (PU3UUECKUX BEIUYHUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKu U3YUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Teld, (GU3NUYECKUE SBJICHUS M MPOLECCHI, UCIOJIb3Ys MpaBUiia CIOXKEHUS cuil (BIOJb
oJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, TpaBUJIO paBHOBECHUS pbrdara (0J0Ka), «30JI0TOE
MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHWYECKOW 3HEPIruH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKUE SBJICHUS, NPOLECChl U CBOWCTBA TN, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallUii
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO--CJIEICTBEHHBIE CBS3HU, CTPOUTH 00BsICHEHUE U3 1—
2 JOTMYECKHX IIaroB ¢ omopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUN, (QU3MUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3a7auv B 1—2 AeMCTBUS, UCHOJIb3Ys 3aKOHBI M (OPMYJbl, CBS3bIBAIOIINE (PU3UUYECKHE
BEJMYMHBI: Ha OCHOBE aHajdW3a YCJIOBHUS 3aJaud 3alKChbIBaTh KPATKOE YCJIOBUE, MOJCTAaBIATh (PU3UUECKHE



BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH PacyEThl, HAXOJUTh CIPABOYHBIC IAHHBIC, HEOOXOTUMBIC AJISI PELICHHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NUECKON BETUUHHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MPU TOMOMIM (PU3UYECKHX METOJIOB, B OINHUCAHUU
UCCIIEIOBaHMsI BBIICHATh IPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3y), pa3iuyaTb U HHTEPIPETHPOBATH
IOJIyYEHHBIN Pe3ybTaT, HAXOUTh OUTMOKH B XOJI€ OIIbITA, EJIAaTh BBIBOJIBI 110 €70 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB Tel: (HOPMYIHPOBATH
IIPOBEpPAEMbIE MPEITOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOT0 000pYyI0BaHUs, 3alIUChIBATh X0/ ONbITa
U (GOpMyJIUPOBATH BBIBOJIBI;

BBIMOJHATh MpPSIMbIE W3MEPEHUS PACCTOSIHMS, BPEMEHH, MAacChl Tena, 00bEMa, CHUJIIBI M TEMIEpaTyphl C
UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUSA MPUOOPOB ¢ YyYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIHOCTH U3MEPEHU;

MPOBOJUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYUHBI OT IPYrod C HCIOIB30BAHUEM MPSIMBIX
U3MEpEeHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00pabOTKU MOBEPXHOCTEHN Ted U HE3aBUCHMOCTH CHJIBI TPEHUS OT IIOLIAIH
CONPUKOCHOBEHHUSI TE€J, CHUJIbI YOPYTOCTH OT YJJIMHEHUS NPYXKUHBI, BBITAJIKMBAIOMIEH CHUIIbI OT OO0BEMA
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJN0, YCIOBHUM IJIaBaHUSI TeJ, YCJIOBHM paBHOBECHs pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4€OHOTO MCCIIEI0BaHuUs, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIAELYs MPEI0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE NPEIIOKEHHBIX
Ta0NUIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BENUYMH (TUIOTHOCTH BELIECTBA KUAKOCTU U TBEPAOTO Tela, CUila
TPEHUSI CKOJBXKEHUS, JABJICHUE BO3]yXa, BBITAJKHUBAOLIAs CUia, JEWCTBYIOIIAs HA MOTPYKEHHOE B JKHUIKOCTH
TENO, KOI(PPUIMEHT IMOJIE3HOr0o AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEAJOKEHHON HHCTPYKIUHU: MpU
BBIMIOJTHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYCHHE HCKOMOM BEJIMYHHBI;
coOJII01aTh MIPaBUiIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

yKa3blBaTh NPUHIUIBI JACUCTBUS NPUOOPOB MU TEXHUYECKUX YCTPOWCTB: BECHl, TEPMOMETP, JIMHAMOMETD,
COOOIIAIOITNECS COCY b, OapOMETp, pbluar, MOABMXKHBIN 1 HEMOABHKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;



XapaKTepU30BaTh TMPUHIUMBI JEUCTBUS H3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOW HA HX
onvcaHuss (B TOM 4YHCIIE: MOAIIMIHUKK, YCTPOWCTBO BOJOMNPOBOAA, TUAPABIMYECKHN Ipecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMeTp), HCMOJb3ysl 3HAHHUA O CBOMCTBAaX (UIWYECKUX SBICHUA H
Heo0X0ouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH PUMEpPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUs (PU3UUECKUX 3HAHUN
B TOBCETHEBHOW KHM3HU sl oOecriedeHusi O€30MacHOCTH TpHU OOpallleHuu ¢ MpubopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHHUS 3I0POBbS U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO IMOBECHHS B OKPYKAIOILIEN CPEE;
OCYILECTBISATh OTOOpP MCTOYHHUKOB HH(popMauuu B HHTepHETE B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM
3arpocoM, Ha OCHOBE UMEIOIUXCS 3HaHUHM U MyTEM CPaBHEHHUS Pa3IMYHbIX UCTOYHHUKOB BBIJIEISTh HHPOPMALHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI MIIM MOKET ObITh HEJOCTOBEPHOM;

UCITOJI30BATh IIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAepKaHus,
CIIpaBOYHBIE MaTepuanbl, pecypcbl cetn VIHTepHeT, BianeTb MNpuéMaMy KOHCIEKTHPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHMKOB MH(pOpMAIUH
(U3MYECKOro COAEpKaHUsl, B TOM YHUCIE MyOJIMYHO JeNaTh KpaTKHE COOOLIEHUS O Pe3ysibTaTaxX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TPU 3TOM IPpaMOTHO HMCHOJb30BaTh W3YYEHHBIN MOHATUWHBIN anmapar Kypca (U3UKH,
CONPOBOK/JIATh BBICTYIUICHUE MPE3ECHTALINEM;

IIPU BBINIOJIHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHUMN paclpenessaTh 0043aHHOCTH B TPYyMIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlauaMH, CIEAMTH 3a BBHIMOJIHEHMEM IUIaHa JIEWCTBUM, aJ€KBAaTHO OLEHUBATh COOCTBEHHBIM
BKJIaJl B JEATEIbHOCTh TPYMIbl, BBICTPAUBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBUE, Y4YUTHIBA MHEHHUE
OKPYXKaIOIHX.

K koHIy 00y4yeHus B 8 kiiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00yJarommxcsi yMeHHUM:

WCIMOJIB30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpdHBIE Teja, HACHIIEHHBIH U HEHACBIIIEHHBIN Tap, BIaXXKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSII SHEPrus, TEIUIOBOM [BUTATElNb, 3JIEMEHTAPHBIA JJIEKTPUYECKHUM 3aps,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JTUDJICKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;



pa3nuuaTh SBJICHHS (TEIJIOBOE pACUIMpEHUE M C)KaTue, TeIJIonepenaya, TEIJIOBOE PaBHOBECHE, CMAaudKBaHMUE,
KaMWUISIPHBIC SIBJICHUS, WCHApeHHWe, KOHACHCAIWs, IUIaBJICHWe, KpUCTALIu3anus (OTBEpIEBaHHE), KUIICHHE,
Teruionepenavya (TemIONpOBOIHOCTh, KOHBEKLHUS, HM3Iy4YCHHE), JJICKTpU3AlMs TeJ, B3aUMOJCWUCTBUE 3apsioB,
JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, DJICKTPOMAarHUTHasi MHAYKIIUS) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IECMOHCTPUPYIOIINX JaHHOE (PH3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKUX SBICHHA B OKPYXKAIOIIEM MHUpPE, B TOM 4HUCie (pu3ndecKkue
SBJICHUSI B MPUPO/JIE: TTOBEPXHOCTHOE HATSHKEHWE U KalWJUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPHUPOJIE,
uznydyenne CoJHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUSI B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpeid
TIOJTFOCOB, POJIh MAarHUTHOTO TIOJIS JIJIS JKU3HU Ha 3eMJIe, TIOJIIPHOE CHUSHHUE, TIPH STOM MEPEBOJAUTH MIPAKTHICCKYIO
3a/1a4y B y4€OHYIO, BBIJCISThH CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (GU3HUECKHUE SIBJICHUS, UCIONB3Ys (DU3NUYECKUE BETUYUHBI (TeMIeparypa,
BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YACIbHAS TEMIOEMKOCTh BEIECTBA, YAC/bHAS TEIJIOTA IUIABJICHUS,
ylenbpHas TeIyIoTa mapooOdpa3oBaHus, yAeNbHAsS TEIUIOTa CrOpaHUs TOTUIMBA, KOY(PPHUIIMEHT MOIE3HOTO NEHCTBUS
TEIJIOBOM MAIMHBI, OTHOCHTEIIbHASI BIAKHOCTh BO3MyXa, JJCKTPUUCCKUN 3apsi, CHIa TOKa, DJICKTPHUECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AJIEKTPUUECKOTO TOKA), MPHU OINKCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICT HMCTOJIB3YEMbIX BEIIUYHH,
00O3HAaUEHUsI M EIUHUIBI (DU3NYECKUX BEIIUMYWH, HAXOAUTHh (HOPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMH BEIMYHMHAMH, CTPOUTH rpadiKi H3yUYCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3MUYECKHWE SBICHUS M TIPOIECCHI, HCIOJb3YsS OCHOBHBIC ITOJIOKEHUS
MOJICKYJIIPHO--KUHETHYECKON TEOPUU CTPOCHUS BEIIECTBA, MPHUHIUI CYMEPIIO3UIMK ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMma i ydacTka 1iemnu, 3akoH J[xoyns—JIeHna, 3aKkoH coXxpaHeHUS
OHEPTUH, TIPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BBIPAKCHNUE;
OOBSCHATh (U3MYECKHUE TPOIECChI W CBOWCTBA TElI, B TOM UHCIAE W B KOHTEKCTE CHUTYyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (U3MUYECKUX SBICHUM, (U3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JACWCTBUSA, WCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a7a41 3alIUChIBaTh KPATKOE yCIOBUE, BBIABIATH HEJOCTATOK JaHHBIX JUIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI M (HOpMyNbl, HEOOXOAMMBIE sl €€ pelIeHMs, MPOBOAUTH PacdyEThl U
CpaBHUBATH MOJIyYEHHOE 3HaUYeHNE (PU3UUYECKOI BEIMIMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpoOJIEMbI, KOTOPhIE MOXHO PEUIUTh NPHU MOMOIIM (PU3UYECKUX METOJIOB, UCIOJIb3Yys OINKCAHUE
VCCIICIOBAHUsl, BBIAEIATH IIPOBEPSEMOE MPEAINOJI0KEHUE, OLICHUBATH IIPABWIBHOCTh IOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOAUTD OMBITHI 110 HAOIIOACHHUIO (PM3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tell (KaluJUIpHbIC SBJICHUS,
3aBUCUMOCTb JIABJIICHHSI BO3yXa OT €ro 00bEMa, TeMIEepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS PU
U3Jy4eHUH OT LIBETa M3Jy4arollen (MMOrJIomarnieil) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsl BOJbI OT TEMIIEPATypPhI
KUIKOCTUM M IUIOLAAM €€ IIOBEPXHOCTH, JJIEKTPU3alUsA Tel M B3aUMOJICHCTBHUE DIIEKTPUYECKHUX 3aps/ioB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHWTOB, BU3yaju3allds MAarHUTHBIX I10JI€H NOCTOSHHBIX MAarHUTOB, JEUCTBHUS
MAarHATHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEISI IIOCTOSTHHOTO
TOKa): (OpPMYIUPOBATH MPOBEPSIEMBIE MTPEANOIO0KEHNS, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOI0 000pY10BaHNU,
OMKCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBAThH PE3YJIbTAaThl U3MEPEHUI
C yuéTOM 3aJaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOW BEIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
WU3MEPEHUN (3aBUCUMOCTbH COIPOTHUBIICHHMS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJM IONEPEYHOTO CEYEHHUS M
YAEJIBHOTO CONPOTUBIICHHs BEIIECTBA NPOBOJHMKA, CUJIBI TOKA, UAYLIErO 4Yepe3 MPOBOJHUK, OT HAIPSKEHUs Ha
IIPOBOJIHUKE, HCCIEAOBAHUE IOCIEA0BATEIBHOIO M MAapajUIeIbHOIO COEIMHEHHMM MPOBOJHHMKOB): IUIAHUPOBATH
UCCJIeIOBAHNE, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHUs, CIeAys NpPeIOoKeHHOMY IUIaHy, (PUKCHPOBATh
pe3ynbTaThl TOJIYYEHHOW 3aBUCUMOCTH B BHJ€ TaOMuIl M TrpaduKoB, JAejaTh BBIBOABI MO pe3yJibTaTaM
VCCIICIOBAHNS;



MIPOBOJIUTH KOCBEHHBIC M3MEPECHHS (M3MUECKUX BENMMUYWH (yIelabHas TEINIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE
OpOBOJHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOTO TOKAa): IUIAHUPOBATh HM3MEPEHHUs, COOHpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIACAYS MPEIIOKEHHON HHCTPYKITUU, U BEIYUCIIATH 3HAYCHUE BEIIMUNHBI,
COOJII0IaTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHILUIBI JCUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA HX
ornucaHusi (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JAOMOB, THTPOMETp, MapoBas TypOHHA, aMIIepMETp, BOJIBTMETP,
CUETYMK DJIEKTPUYECKOM DHEPTUHU, OJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEeIbHBIC AJICKTPONPHUOOPHI
(mIpUMepBI), FACKTPUUECKUE TPEIOXPAHUTEITH, IIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA), UCTIOIb3Ys
3HaHUS O CBOMCTBAX (PU3UYECKUX SIBJICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENIbHBbIC MPUOOPHI MO CXEeMaM M CXEMaTUYHBIM
pucyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, TCHXPOMETp, TUTPOMETp, JBHTaTeIh BHYTPEHHETO CTOpPAHWSI,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUYECKUX IENEeH C IMOCIeN0BaTeIbHBIM M TapaljieIbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3yinyasi yCIOBHbBIE 0003HAYEHUS DIIEMEHTOB AJICKTPUUYECKUX IICTICH;

MPUBOJAUTH MPUMEPHI (HAXOAUTH UH(OPMAITUIO O TTPUMEpPax) MPaAaKTUUECKOTO UCTIOIb30BaHMS (DU3HUUECKUX 3HAHUN
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
yCTPOMCTBaAMH, COXPAHEHUS 3I0POBbs U COOIOICHNS HOPM AKOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIIEH Cpeie;
OCYIIECTBIATh MOUCK MH(pOpMannu pusudeckoro cogepxanus B HTepHEeTe, Ha OCHOBE MMEIOIINXCS 3HAHUNA H
nyTéM CPaBHEHMSI JOTIOJHUTEIBHBIX UCTOYHUKOB BBIJCISTH MHPOPMAIIHUIO, KOTOPAs SBISIETCS MPOTUBOPEUNBOM
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

WCTIOJIb30BaTh TIPU BHITIOJTHEHUH YUY€OHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO JTUTEPATypy HU3HUECKOTO COMEpIKaHus,
CIIPABOYHBIC MaTepuajbl, pecypcsl ceTu VHTepHeT, BiaxeTh NpHEMaMU KOHCIICKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS, 00001mas nHpopMaInio u3 HECKOIbKUX
WMCTOYHUKOB (DM3UYECKOTO COJIEpKaHUS, B TOM YHCJIEC IyOJMYHO TPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WIH
HCCJIEN0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM T'PaMOTHO MCHOJIb30BATh U3YUYECHHBIA MOHATUWHBIM armapar Kypca
(U3UKH, COMMPOBOXKIATH BHICTYIUICHHE MPE3CHTAIINCH;



IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U WCCIENOBAHUM (PU3NYECKUX IMPOLIECCOB paCIpenemsTh O00S3aHHOCTH B
Ipylmne B COOTBETCTBUM C IIOCTAaBJIICHHBIMM 3aJa4aMH, CIEAUTh 3a BBINOJHEHWEM IUIaHA JECUCTBUU H
KOPPEKTUPOBATh €ro, aJeKBATHO OIEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TPYIIbI, BBICTPAHBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIy o0y4yenus B 9 kiiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4aroImmxcs YMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCUETa, MaTepuaibHasl TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTh MEXAHUYECKOTO
IBIOKeHUS, Aedopmarus (yrnpyras, IJlacTuuecKas), TpeHHe, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3ku, IEHTP TSHKECTH, aOCOJIOTHO TBEPJAOE TENO, IEHTP THKECTH TBEPAOro Tejaa, paBHOBECHE,
MEXaHMYECKHEe KOJjeOaHWs W BOJHBI, 3BYK, HMH(Pa3BYK M YJIbTPA3BYK, JSJICKTPOMATHUTHBIC BOJHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb, CIIEKTPhl UCITYCKAHUS U MOTJIOICHMS, allbda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCPHAsl SHEPTETHKA;

pa3nuyarh sBJIeHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE IMPSMOJMHEHMHOE JIBIDKECHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE TaJICHUE TEJI, pABHOMEPHOE JIBHKCHHE 110 OKPYKHOCTH, B3aMMOJICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KoJebaTeabHOe JABMIKEHHE (3aTyXarollue U BBIHYXKJICHHBbIC KOJieOaHUs), pE30HAHC,
BOJTHOBOE JIBIDKEHUE, OTpaKEHUE 3BYKa, MPSMOJUHEHMHOE PACIPOCTPAHEHUE, OTPAXKCHUE U TIPEJIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B CIEKTP M CJIIOKEHUE CHEKTPaIbHBIX IIBETOB,
JIUCTIEPCUS CBETA, €CTECTBEHHAS PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpAa H3IYy4YCHHUS) IO
OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIONIUX JaHHOE (U3UICCKOE SIBICHUE;
pacro3HaBaTh MPOSIBICHUE HM3YyUYCHHBIX (M3UYECKHUX SIBJICHHM B OKpyXKaroiieM Mupe (B TOM 4ucie (puznueckue
SIBJICHUS B TIPUPO/IC: MPWINBGI U OTJIMBBEI, ABMKEeHHUE TUIaHET COJIHEUHON CUCTEMBI, PEaKTUBHOE JABMYKEHUE KMBBIX
OpPraHMU3MOB, BOCHPUSITUE 3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, X0, I[BE€TA TEll,
ONTUYECKHE SBJICHHS B MPUPOJIC, OUOIOTHYECKOE NEHCTBHE BUIMMOTO, YIbTPA(pUOIETOBOTO M PEHTICHOBCKOTO
U3ITy4YCHUM, €CTECTBEHHBIM PaTNOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, PATUOAKTUBHOE W3IIYYCHHE TPHUPOIHBIX
MUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3TYUYCHHUN HA OpPTraHU3M 4YeJoBeKa), MPU 3TOM MEPEBOJIUTH MTPAKTUYECKYIO
3a/layy B Y4eOHYI0, BBIJIEISAThH CYLIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SIBJICHUIA;



OIKCHIBaTh M3yUEHHBIC CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONb3Ys (PU3NYECKUE BEIMUUHBI (CPEAHSS U
MTHOBEHHAsi CKOPOCTb T€JIa TP HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHHE, TIEPEMEILIEHUE, ITyTh, YIJIOBask CKOPOCTb,
CHJIa TPEHHs, CHJIa YOPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO TMaJCHHs, BEC Teja, UMIIYJIbC Tea,
UMIYJbC CHJIBI, MEXaHHWYecKas paboTa U MOIIHOCTb, IOTEHIMAJIbHAS DSHEPIrUs TeNa, MOJHATOrO Haj
HNOBEPXHOCTBIO 3€MJIM, MOTEHLUMAJIbHAs JHEPrusi CXATOW MpPYXKUHBbl, KUHETUYECKAsh »SHEprus, IOJHas
MEXaHUYEeCKasl SHEPIusl, IEPUOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTeilb MPEJOMIICHHUS CpeAbl), NpPU ONUCAHWUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUs] U €IUHHULBI (PU3NUECKUX BEIMYUH, HaXOOUTh (POPMYJIbI, CBSI3BIBAIOLIUE
JNaHHY!0 (U3UYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TpaduKU H3YyUYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJITUUMH;

XapaKTEpPU30BaTh CBOMCTBA Tell, PU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCIOb3Ys 3aKOH COXPAHEHUS] YHEPTUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHIMUI CYNEPHO3UIUN CUJI, TPUHIUI OTHOCUTENbHOCTH ['anunes, 3akoHbl HploTOHA,
3aKOH COXPAHEHHUs MMITYJIbCa, 3aKOHBI OTPAaKEHUS M IIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHMs 3apsI0BOTO U
MacCOBOI'0 YHCEJ MPU AAEPHBIX PEAKIUAX, IPU STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBAThH €TI0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIE W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYUHHO--CIICICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHUE U3 2—
3 JIOTMYECKUX MIaroB ¢ ONOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3aayu (OMHUpAOIIMEcs HAa CUCTEMY U3 2—3 ypaBHEHMi), UCHOJb3Ys 3aKOHbI U (DOpMyIIbI,
CBs3bIBAIOLIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3a/layd 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHbIE JJAHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIsl PELICHUS,
IPOBOJUTDH PACUEThI U OLIEHUBATH PEATTMCTUYHOCTD MOYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPble MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOAOB, MCHOJb3Yysl OMUCAHUE
UCCJIEIOBAHUSI, BBIACNATH MPOBEPSEMOE MPEANON0KEHHE, OLICHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS
UCCJIEI0BAHMUS, JIEJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUIN U OTBITOB;



MPOBOJAUTH OMNBITHI MO HAOMIONEHUIO (PU3MUECKHUX SBICHUN WM (DU3HMUYECKUX CBOMCTB TeN (M3yuyeHHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUS PHEPIHH, 3aBHCHUMOCTh NEpHUOAa KOJEOAHWN MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKHHBI M HE3aBHUCHUMOCTh OT aMIUIUTYAbl MallbIX KOJeOaHUil, MpsIMOJMHEHHOE
pacmpocTpaHEHUE CBeTa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3YyYEHHUE CBOWCTB HM300pa)K€HUs B IIOCKOM
3epKajie U CBOMCTB HM300pakeHHUs MpeIMeTa B COOHMparolIed JTuH3e, HaOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB U3IYyYEHUS): CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO HaOOpa 000pyA0BaHNs, OTIUCHIBATh
XOJI OTBITA U €0 Pe3ynbTaThl, POPMYITHUPOBATH BHIBOJIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, OIpenaessis CpeaHee 3HauyeHHEe H3MepseMoit
BeNnUYMHBl ((DOKyCHOE paccTosHuE coOuparolel JHH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOJNUTH HCCJIECOBAHUE 3aBHUCHUMOCTEH (PU3MYECKMX BEIMYMH C HCIOJIB30BAaHHWEM TPAMBIX H3MEPEHHM
(3aBHCHMOCTB ITyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JIBH>KEHHH 0€3 HayadbHOM CKOPOCTH, IEproia KojieOaHu
MaTEMaTUYeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)XEHUsS CBETa OT yrja MaJieHus U yria
MpeJIOMJICHUST OT YyIJIa TMaJIeHus): IUIAHUPOBaTh MCCIIEIOBAaHUE, CaMOCTOSITENIBHO COOMpATh YCTaHOBKY,
¢buKcHpOBaTh PE3yNbTATHI MOJTYYCHHON 3aBUCHMOCTH (PM3UYECKHUX BEJMYMH B BHJE TaOIUIl U TpadUKOB, JAENaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3MUECKUX BEIUMYMH (CpPEelHss CKOPOCTb M YCKOpPEHHE Tela TMpH
PAaBHOYCKOPEHHOM JIBMKCHUH, YCKOPEHHE CBOOOJHOTO MaJCHUsSI, KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TpeHus
CKOJBKCHHS, MeXaHuueckas paboTa M MOIIMHOCTh, YacTOTa W TEPHOJ KOJeOaHW MaTEeMaTHYECKOTO U
NPYXHHHOTO MAasTHUKOB, OINTHYECKash CuUja CcOOMparomiel JHMH3BI, PaANOAaKTUBHBIN (OH): TIAaHUPOBATH
U3MEpEeHHs, COOMpaTh DJKCIEPUMEHTATBHYIO YCTAaHOBKY M BBINONHITh W3MEPEHUs, CIEAys MPEATIOKEHHOM
WHCTPYKITUH, BBIYUCIIATh 3HAUYCHUE BEITUYMHBI U aHAIM3UPOBATH MOJYyYEHHBIE PE3YyJbTaThl ¢ YYETOM 3aJlaHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh TIPaBUIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC MPHU3HAKH HM3YYCHHBIX (PU3UYECKHX MOJEJCH: MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE
TEJIO0, TOUCYHBI UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IIJIaHeTapHas MOJIeNh aToMa, HYKJIOHHAsT MOJIEh aTOMHOTO

AApa,



XapaKTepU30BaTh TMPUHIUMBI JEUCTBUS H3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOW HA HX
onucanus (B TOM 4YHCIE: COUAOMETP, JATUYMKH MOJIOKEHHS, PACCTOSHUS M YCKOPEHHUsS, paKeTa, 3XOJIOT, OYKH,
nepuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucmonb3ys
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HMUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbBIE PUCYHKH M3YYEHHBIX TEXHHUUYECKUX YCTPOMICTB, N3MEPUTENIBHBIX IPUOOPOB
U TEXHOJIOTUYECKUX MPOIIECCOB IIPU PEIICHUU YUYEOHO--TIPAKTUUECKUX 3a7a4, ONTUYECKUE CXEMBI JIJISl TOCTPOSHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparomieit JINH3E,

IPUBOJUTH PUMEPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUIM
B TOBCEIHEBHOW XM3HU JUIsl oOecredeHHsi O€e30MacHOCTH IpHU OOpalleHHH ¢ NpuOopaMu M TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHHUS 3/10POBbs U COOIOICHUSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOILEH Cpee;
OCYULIECTBJIATh MOUCK HMHPOpManuu (U3HYECKOro coiepkaHus B HHTepHETe, caMOCTOSTENIbHO (POpMYIHPYS
MOMCKOBBII 3allpoC, HAXOAWTh MYTH OMNPEACNIEHHUS JIOCTOBEPHOCTH MOJYYEHHOW HMH(POpMalUd HAa OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIOJIb30BaTh NPHU BHIMOJIHEHUH YUE€OHBIX 33JaHUI Hay4YHO--TIOMYJISIPHYIO JIUTEPaTypy (PU3HUECKOTrO COJIepIKaHus,
CIpPaBOYHbBIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BiaaeTh NpUEMaAMU KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

cO37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE MH(OPMAIUU U3 HECKOJIBKUX UCTOUYHUKOB
¢uznyeckoro coaepkKaHus, NYOIMYHO MPEACTABIATh pE3yJNbTaThl MPOEKTHOW WJIM HCCIEIOBATEIbCKOM
JEATEIBbHOCTH, IMPU 3TOM TIPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM NOHATHMHBIA ammaparT M3y4aeMoro pasjena
(U3HUKY U COMPOBOXKIATH BHICTYIUICHHE MPE3EHTALIMEN ¢ y4ETOM OCOOCHHOCTEN ayTMTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
‘ Ne ‘ HanmeHnoBaHue pa3iesioB H TeEM KosinyecTBo 4acos DNeKTPOHHBIE ‘
‘ n/n ‘ NPOrpamMMbl Bcero Konrpoabusie IIpakruueckue  (uupposbie) ‘




padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
bu6mmoreka [IOK
1.1 o - 2
VISHIE © HayKa © fipupoae https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edso00.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
21 (Tpoeiie BerleCTra L https://m.eds00.ru/7f416194
59 JIBM>XKeHUE U B3aUMOJICMICTBUE YaCTHI] 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. A 2
3 TPCTATHDIC COCTOAMIE BeLecta https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
31 Mexamirieckoe ABIDKCHHE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 4 4 1
HEPIHA, Macea, HAOTHOCTD https://m.edso0.ru/7f416194
3.3 Cuna. Buagp! cunn 14 1 2 bubmorexa [JOK

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



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

Hroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

21

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapitetine KiAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(hepHoe faaeHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [JOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2 IT 1
> POCTBIE MEXATHIME! > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanrieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 10 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 31
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 5 2
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 5 1 2
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 10
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 3 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 3
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 4 1 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 3 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 1 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 8
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 3 1 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 3 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 3 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 7 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 22



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

. ®usuka. 7 xi.; 8xi.:9kia yueb. mist obmieoOpa3oBar. yupexkaenmii / A. B.
[Tepbrmkun. — M. : Ipoda,

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Asrtopckoii mporpammbl E.M.I'ytauk, A.B. Ilepsimkuna o ¢usuke as 7-9 kiacca.
2. O®wuzswmka. 7 ki.; 8ki.:9kia y4e0. ais obuieoopazopar. yupexaeHuii / A. B. TlepbImkuH.

— M. : ipoda,

3. ®usuka. Tectsl. 7-9 knacc (aBTopsl: H. XannanoBTA. XaHHaHOBA).

4. 3. ®uzuka. CaMOCTOSTENBbHBIE M KOHTPOJIBHBIE paboThl. 7-9 kinaccel (aBTOphI: A. E.
Mapomn, E. A. Mapon). — M.: lpoda,

4. ®usuka. /lunaktuueckune Matepuaisl. 7-9 kiaccel (aBTopel: A. E. Mapon, E. A. Mapon). —
M.: ipoda,

5. 5. ®usuka. COopHUK BOMPOCOB 1 3amad. 7-9 kiaccel (aBTopsl: A. E. Mapos, E. A.
Mapomn, C. B. [To3zoiickun) . —M.: [Ipoda, 2017

6. ®uszuka 7-9 xknacc CamocToATENbHBIE U KOHTPOJIbHBIE paboTh (aBTOp -Kupuk JILA) -
Hnekca ,

7.@usnka 7-9. Metoauueckue matepuainsi( aBTop-Kupuk JI.A) —nekca

6. Meronnueckue pekomennanuu «udposas naboparopus TP no ¢usuxe» M. «Hayunsie
pasBneuenus. M.2022

«Kparkoe pykoBOACTBO MO dKcIuTyaTauu udposoit nadoparopun TP» A 1O. Iyukux,
C.B. Xomenko» M. «Hayunsle pa3Bieuenus» 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Hudposas nadoparopus u3 komiiekra odopyaosanus Touku pocra;

HOP, oudamorexa HOK
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