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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU pabouell MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

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

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

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos 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
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS 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 JTHX Ieliel MporpaMMbl 1O (U3WKE Ha ypPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

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

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

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

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

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



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 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 €IHHMII.

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 SBICHHUH C TOMOIIBIO MOJIETIEH.

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. 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 IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
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 JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB 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 uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE 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 M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emuu. OmbiT Toppuuenmu. M3mepenue armocdepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUAKOCTH.

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. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU 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 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

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. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JABM)KEHUU Tela

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--KHHETUYECKOH TEOPUU CTPOCHHS
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, KUAKOCTEU 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 sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKMX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJiIbHAs TEMJI0Ta CTOPaHus.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
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 3aBUCUMOCTH JIaBJICHUS BO3JyXa 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
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOW U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEHCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
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. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSTHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON 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. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpPaBJICHUS 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:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsas U MITHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

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

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CKATOU NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO € Tela
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 Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUM TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
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 Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH 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 CKOJBKEHUS 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. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue xoneOanuii 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 Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

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

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

4. HWccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
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 cBOOOJIHOIO MaJCHUS.

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
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrnonab30BaHUE TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

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

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. M3orombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

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

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW 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 uzimydeHHs NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--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 o0yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

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



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O paszera peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



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,
METaIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.
B pesymbrare w3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT
c(hopMHUPOBAHBI CJIEIYIONTUE JUUHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) MaTpMoTHM4€CKOr0 BOCIIMTAHUA:
e — MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM (PU3NUECKON HAYKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:kKIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
e — TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOILIECTBEHHO 3HAYMMBIX M 3TUYECKUX 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 LEHHOCTH (PU3MYECKOM HAYKHM KaK MOILIHOTO HMHCTPYMEHTa IO3HAHUS MHpA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXKHENILIEN COCTABIISIIOIIECH KYJIbTYPHI;
e — pa3BUTHE HAy4YHOI JIIOOO3HATENLHOCTH, HHTEPECA K UCCIEI0BATEIbCKOMN 1eATeIbHOCTH;
e 5) popmupoBaHus KyJbTYPbI 310POBbS U SMOLNOHAIBHOTO 0JIATONOJIYYHS:
e — OCO3HaHME ILIEHHOCTH 0€30MacHOro oOpas3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU MpaBUII

0e30macHOro MOBEJEHUS Ha TPAHCIOPTE, HA JIOPOraxX, C AJICKTPUUYECKUM M TEIUIOBHIM OOOpPYAOBAaHHEM B JOMAIIHUX
YCIOBUSX;



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

6) TPy10BOI0 BOCTIMTAHMS:

— aKTHBHOE y4YacCTHE B PEIICHUHU MPAKTHUECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTEIbHON OpraHu3alliH, ropoja,
Kpasi) TEXHOJIOTUYECKOW U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NMUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOECCHil, CBA3aHHBIX C (PU3UKOIL;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpeabl;

— OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX NPOOJIEM U IyTEH UX pELICHUS;

8) ajanTanuu K M3MEHAIUMCS YCIOBUSIM COMAJIBLHON U IPUPOIHOI CpeabI:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU HCCIEIOBAHUN U MPOEKTOB (PU3MUECKON HaNpaBICHHOCTH,
OTKPBITOCTh OIBITY ¥ 3HAHUSIM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AESATENBHOCTD;

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

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

— IUTAaHUPOBAHMUE CBOETO Pa3BUTHSI B IPUOOPETEHNUH HOBBIX (PU3NUECKUX 3HAHUN;

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

— OLICHKA CBOUX JIEHCTBUH C yUETOM BIHSHUS HA OKPYKAIOIIYIO CPEy, BO3MOMXHBIX II100aNbHBIX MOCIEACTBHIM.

METANPEAMETHBIE PE3YJIbBTATBI



B pe3ynbTaTe 0cBOEHHS MpOrpamMmbl 1o (PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydaromierocst OyayT
chopMUpOBaHb MeTamnpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIONIME MO3HABATEIbHBIC YHHUBEpPCAIbHBIC yueOHBIE NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAIbHbBIC YdeOHbIC IEHCTBUS, PEryISITUBHbIC YHUBEPCATbHBIC YICOHbIE 1eHCTBUSI.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(pUKAIIMU, OCHOBAHHUS JJIsl 000OIICHUS U CPAaBHEHUS;

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

BBISIBIISITH TIPUUUHHO--CIICJICTBEHHBIE CBSI3U MIPU U3YUYCHUU (PU3NUYECKUX SBJIICHUN M MPOIIECCOB, JIeNIaTh BHIBOJIBI C
WCIIOJB30BaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUECHHH, BBIJBUTAaTh TUMOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJINYNH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCO0O perieHus yueOHOU Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKMX BapUAHTOB
perieHus1, BLIOOp Hanboee MOAXOASAIIETO C YYETOM CAaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TIAHY OIIBIT, HECIIOXKHBIN (PU3NUECKUH AKCIIEPUMEHT, HEOOIIBITIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHMBATh HAa TMPUMEHUMOCTb W JOCTOBEPHOCTh HH(OPMAIMIO, TMOJYYCHHYI0 B XOJE WCCICIOBAHUS WIIH
IKCIIEPUMEHTA;

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

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKe BBIJBUTAThH
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:



IMPUMEHSTH Pa3JIMYHbIC METOBI, HHCTPYMEHTBI W 3alpOChl TIPU TOUCKE W O0TOOpEe MHGOPMAIUK WM JaHHBIX C
y4ETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WHGOPMANMIO pa3jIMYHBIX BHIOB H (Hopm
NPE/ICTABIICHHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBbHYIO (OpMY TpeACTaBICHUS MHOOPMAIMK U WILTIOCTPUPOBATH PellacMbie
3aJ]a4M HECJIOXKHBIMU CXEMaMH, JHarpaMMaMHK, HHOW rpadHUKON U X KOMOWHAIIASIMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0JI¢ 00CYXXJICHHS Y4eOHOTO MaTepuaja, pe3yJIbTaToB JIaAOOpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI 11O
CYIIECTBY OOCYXJaeMOil TeMbl W BBICKA3bIBaTh WJICHU, HAIlCJICHHBbIC Ha pPEIICHHE 3aJa4d W TOJJIep)KaHHe
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 TIPEJCTaBIATh PE3YIbTaThl BBIMTOJTHEHHOTO (PU3MUECKOTO OmbITa (IKCIEPUMEHTA, HCCISI0BaHMUS,
MIPOEKTA);

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

MPUHUMATh II€JIM COBMECTHOM JESATEIHbHOCTH, OPraHM30BHIBAThH JICHCTBUS MO €€ JTOCTHXKCHHUIO: 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 IPYTUMH YJICHAMHU KOMaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:



BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHns (U3nuecKux 3HaHuM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JAaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUS B TPYIIIIE,
NPUHATUE PELICHUN TPYIIION );

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pelieHHus (U3MUECKON 3aJaud WM IJIaHa HCCIENOBAaHUA C Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh IIPEjIaraéMble BAPUAHTHI PELLICHMUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IIPEAJIarath IJIaH €€ U3MEHEHUS;

OOBSCHATH MPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHUSI) pe3yJIbTAaTOB JAEATEILHOCTH, J1aBaTh OLICHKY TPUOOPETEHHOMY
OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YMCJIE B XOJI BBINOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WIH
MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIMXCS CHUTYallMi, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIUX
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 MPHU PelIeHUH (PU3NMUECKUX 3aJ]]a4 WIK B YTBEPKIACHUAX HA HAYUYHBIC TEMBI 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 MOHSATHS: (PU3MYECKUE M XUMUYECKHUE SBJICHUS, HAOMIOJCHUE, SKCIEPUMEHT, MOJIEb, TUIIOTE3a,
enUHUIBI (U3MUYECKUX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHMYECKOE [IBIDKCHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJUHEHHOE), TPaCKTOPHS,
paBHOZEHCTBYOIIas cuia, nedopmarius (yrnpyras, miacTuueckas), HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;



paznuuath sBiIeHUS (nuddysua, TemIoBoe ABMKEHHWE YACTHUIl BEIIECTBA, PAaBHOMEPHOE JBIXKEHUE,
HEPAaBHOMEPHOE ABWKCHHE, WHEPLHUs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
BpallleHus1, Mepeaaya JaBiIeHUs TBEPABIMU TeJIaMH, KHJIKOCTIMU M Ta3aMH, aTMOoc(pepHOe IaBlIeHUE, MIaBaHUE
TE€J, MPEBpaAlICHUS MEXaHWYECKON JHEpPruM) Mo OMHMCAHUIO MX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4HuCie (HU3NUECKUE
SIBIICHUSI B MIPUPOJIC: MPUMEPHI ABIXKCHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKMBOW M HEXHBOW MPHUPOJE, NCHCTBHUE
CWIbl TPEHHUS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EpPHOTO JaBJICHHUS Ha KUBOM OpraHus3M, IJIaBaHUE DPbIO,
pplUard B TeJI€ YeJOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ayy B YUEOHYIO, BBIACISTH CYLIECTBEHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OTKCHIBaTh M3YYCHHBIEC CBOMCTBA TEN U (PU3UYECKHUE SBICHUS, UCMONB3Ys (GU3MUECKUE BEINIMHBI (Macca, 00bEM,
IUIOTHOCTD BEIIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC TeNa, CUia
TpEeHHUs], JaBjeHHE (TBEPAOrO Tela, XKUAKOCTHU, ra3a), BHITAIKUBAIOLIAs CHJIa, MEXaHU4YecKas paboTa, MOILIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(P(PUIMEHT MOJE3HOro JAEUCTBUS MEXaHU3MOB, KHHETHYECKass U MOTEHLUAIbHAS
SHEPrusl), MPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PU3UUECKHI CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U
eIUHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIUUNHY C IPYTUMU
BEJIMUYMHAMH, CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIIUYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (GU3NUYECKUE SBJICHUS M MPOLECCHI, UCIOJIb3Ys MpaBUiia CIOXKEHUS cuil (BIOJb
oJlHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesaa, TpaBUIIO paBHOBECHs pblyara (6J10Ka), «3070TOe
MIPABHUJIO» MEXaHWKH, 3aKOH COXPAHECHUS MEXaHWYECKOW SHEPTHH, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNE;

OOBSCHATh (U3UYECKUE SBJICHUS, NPOLECChl U CBOMCTBA TN, B TOM 4YHCI€ W B KOHTEKCTE CHUTyalui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh IPUUUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHUE U3 1—
2 JOTMYECKHX IIaroB ¢ omopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUN, (QU3MUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,

pemiate pacuéTHble 3amaun B 1—2 JCHCTBHSI, WCIONB3YsS 3aKOHBI M (OPMYJIBI, CBSA3BIBAKOIINE (HHU3HUECKUE
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 PEATMCTUIHOCTh MOTYYCHHON (PU3NUYECKON BETUYHHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MPU TOMOMIM (PU3UYECKHX METOJIOB, B OINHUCAHUU
UCCIIEIOBaHMsI BBIICHATh IPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3y), pa3iuyaTb U HHTEPIPETHPOBATH
IOJTyYEHHBIN pe3yJbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, IEJIAaTh 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 H3MEPEHUSI PACCTOSHMS, BPEMEHH, MAacChl Tena, 00bEMa, CHUJIBI M TEMIEpaTyphl C
UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUSA MPUOOPOB ¢ YyYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIHOCTH U3MEPEHU;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (DU3MYECKON BEIMYMHBI OT JIPYroil C MCIOJIB30BAHUEM HPSIMBIX
U3MEpEeHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00pabOTKH MOBEPXHOCTEH Ted U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIN
CONMPUKOCHOBEHHSI TE€J, CHUJIbI YOPYTOCTH OT Y/UIMHEHHWS TMPY>KUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00bEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUM IJIaBaHUSI TeJ, YCJIOBUN paBHOBECHs phluara W OJIOKOB), y4acCTBOBAaTh B
IUTAHUPOBAHUU Yy4€OHOTO MCCIIEI0BaHuUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEII0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE NPEIIOKEHHBIX
Ta0NUIl U TPaUKOB, AEIATh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BETUYHH (MJIOTHOCTH BEUIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJBXKEHUS, JABJICHUE BO3]yXa, BBITAJKHUBAOLIAs CUia, JEWCTBYIOIIAs HA MOTPYKEHHOE B JKHUIKOCTH
TENO, KOA(PPUIMEHT IOJE3HOr0 JEHCTBUS MPOCTBIX MEXAaHW3MOB), CIIEAYys MPEAJIOKEHHOM HHCTPYKIMH: TPU
BBIMIOJTHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYCHHE HCKOMOM BEJIMYHHBI;
coOJII01aTh MIPaBUiIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

yKa3blBaTh NPUHIUIBI JACUCTBUS NPUOOPOB MU TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAIOITNECS COCY b, OapOMETp, pbluar, MOABMXKHBIN 1 HEMOABHKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;



XapaKTepU30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM Ha UX
onvcaHuss (B TOM 4YHCIIE: MOAIMIHUKK, YCTPOWCTBO BOAOIPOBOJAA, THAPABIMYECKUNA IPECC, MAHOMETP,
BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMeTp), HCMOJb3ysl 3HAHHUA O CBOMCTBAaX (UIWYECKUX SBICHUA H
Heo0X0ouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH PUMEPHI (HAXOAUTh UH(POPMALIUIO O IPUMEPAX ) NPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN
B TOBCETHEBHOW KHM3HU sl oOecriedeHusi O€30MacHOCTH TpHU OOpallleHuu ¢ MpubopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbS U COONIIOEHNS HOPM KOJIOTHYECKOTO MOBEEHUS B OKPYKAIOIIEH CpelIe;
OCYILECTBIATh OTOOP MCTOYHHMKOB HH(popmauuu B VHTepHETE B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM
3arpocoM, Ha OCHOBE UMEIOIUXCS 3HaHUHM U MyTEM CPaBHEHHUS Pa3IMYHbIX UCTOYHHUKOB BBIJIEISTh HHPOPMALHIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUYUBOM UITM MOXKET ObITh HEJJOCTOBEPHOM;

WCITOJI30BATh 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 KpPaTKUE MHCbMEHHbBIEC U YCTHBIE COOOLICHHS Ha OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUH
(U3MYECKOro COAEpKaHUsl, B TOM YHUCIE MyOJIMYHO JeNaTh KpaTKHE COOOLIEHUS O Pe3ysibTaTaxX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO MCHOJB30BAaTh W3YUYEHHBIN MOHSATHUMHBIA anmapar Kypca (pU3ukH,
CONPOBOKJIATh BBICTYIUICHHE MPE3CHTALNEN;

IIPU BBINIOJIHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHUMN paclpenessaTh 0043aHHOCTH B TPYyMIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlauaMi, CIEAWTH 3a BBHIMOJIHEHMEM IUIaHA JIEWCTBUM, aJ€KBATHO OLEHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TPYMIbl, BBICTPaUBaTh KOMMYHHKATHUBHOE B3aUMOJCUCTBUE, YUYUTHIBasi MHEHUE
OKPYXKaIOIHX.

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

WCIMOJIb30BaTh IOHATHUS: Macca W pPa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBWKEHUE AaTOMOB WU MOJICKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpdHBIE Teja, HACHIIEHHBIH U HEHACBIIIEHHBIN Tap, BIaXXKHOCTh
BO3/lyXa, TEMIEparypa, BHYTPCHHSII SHEPrus, TEIUIOBOM [IBUTATENb, AJIEMEHTAPHBIA JJIEKTPUYECKHUM 3apsii,
AIEKTPUYECKOE MOJIE, IPOBOAHUKU U JTUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;



pa3nuuaTh SBJICHHS (TEIJIOBOE pACUIMpEHUE M C)KaTue, TeIJIonepenaya, TEIJIOBOE PaBHOBECHE, CMAaudKBaHMUE,
KaMWUISIPHBIC SIBJICHUS, WCTApeHUE, KOHACHCAIUs, IUIaBJIEHHWEe, KpHUCTaUTM3anus (OTBEpACBaHUE), KUIICHHE,
Teruionepeaavya (TEeIIONpPOBOIHOCTb, KOHBEKIHUS, HM3IYYCHUE), IJIEKTpU3alMs TeJ, B3aWMOJCWUCTBUE 3apsioB,
JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, JICKTPOMAarHUTHAasi MHAYKIMS) TIO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IECMOHCTPUPYIOIINX JaHHOE (PH3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKUX SBICHHA B OKPYXKAIOIIEM MHUpPE, B TOM 4HUCie (pu3ndecKkue
SIBJICHUSI B MPHUPO/JIE: TOBEPXHOCTHOE HATSIKEHHE W KAMWUISIPHBIC SIBIICHUS B MPUPOJE, KPUCTAIUIBI B TIPUPOJIE,
uznydyenne CoJHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUSI B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpeid
TIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JIUIS JKU3HU Ha 3eMJIe, TIOJIIPHOE CUSHUE, TTPH ATOM NIEPEBOIUTH MPAKTHICCKYIO
3a/1a4y B y4€OHYIO, BBIJCISThH CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

ONMKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (U3UUECKHUE SBJICHUS, UCTIONB3Ysl (DU3NYECKUE BETUUYMHBI (TeMIIepaTypa,
BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yAENbHAsI TEIUIOEMKOCTh BEIIECTBA, YAC/IbHAS TEIIOTA IUIABJICHUS,
ylenbpHas TeIyIoTa mapooOdpa3oBaHus, yAeNbHAsS TEIUIOTa CrOpaHUs TOTUIMBA, KOY(PPHUIIMEHT MOIE3HOTO NEHCTBUS
TEIJIOBOM MAIMHBI, OTHOCHUTENIbHASI BIQKHOCTH BO3yXa, JJEKTPUUYCCKUMA 3apsj, CHIa TOKa, DJICKTPHYECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AJIEKTPUUECKOTO TOKA), MPHU OINKCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICT HMCTOJIB3YEMbIX BEIIUYHH,
0003HAaYEHUsI M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIME MaHHYIO (HU3UUYECKYIO
BEJIMYMHY C APYTUMH BEIMYHMHAMH, CTPOUTH rpadiKi H3yUYCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3MUYECKHWE SBICHUS M TIPOIECCHI, HCIOJb3YsS OCHOBHBIC ITOJIOKEHUS
MOJIEKYJIIPHO--KUHETHYECKOW TEOPUU CTPOCHHUS BEIISCTBA, MPUHIIUI CYIMEPIIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMma i ydacTka 1iemnu, 3akoH J[xoyns—JIeHna, 3aKkoH coXxpaHeHUS
DHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMAaTUYECKOE BBIPAKECHUE;
OOBSCHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TEJI, B TOM 4YHCIE W B KOHTEKCTE CHTyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (M3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JACWCTBUSA, WCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3aJa4d 3alIMChIBaTh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK TaHHBIX JJIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIMMBbIE Uil €€ pEIICHUs, NMPOBOIUTH PacuéTbl U
CpaBHUBATH MOJIyYEHHOE 3HaUYeHNE (PU3UUYECKOI BEIMIMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIU (PU3UYECKUX METOJOB, MCIOJbB3Ys ONMHCAHHE
UCCIICIOBAHUs, BBIICIATH IIPOBEPSEMOE MPEANOIOKEHUE, OLICHUBATh IIPABWIBHOCTh IIOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOAUTD OMBITHI 110 HAOIIOACHHUIO (PM3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tell (KaluJUIpHbIC SBJICHUS,
3aBUCUMOCTb JIABJIICHHS BO3yXa OT €ro o0béMa, TeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HATPEBAHUS PU
U3Jy4eHUH OT LIBETa M3Jy4arollen (MMOrJIomarnieil) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsl BOJbI OT TEMIIEPATypPhI
KUIKOCTUM M IUIOLIAAM €€ IIOBEPXHOCTH, JJIEKTPU3alMUsA TEl W B3aUMOICHCTBUE DJIIEKTPUUYECKHUX 3apsIOB,
B3aMMO/JICHCTBUE IOCTOSAHHBIX MAarHUTOB, BU3YyalW3alys MAarHUTHBIX II0JE€HA IOCTOSHHBIX MAarHWUTOB, JEUCTBHUS
MAarHATHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEISI IIOCTOSTHHOTO
TOKa): (OpPMYIUPOBATH MPOBEPSIEMbIE TTPEANOIO0KEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pYy10BaHMUS,
OMKCHIBATH XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUIN
C yu€TOM 3aJaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOW BEIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUI (3aBUCUMOCTb COIPOTHUBIICHHMS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOTO CEYEHHUS W
YAEJIBHOTO CONPOTUBIICHHS BEILIECTBA NPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 NPOBOJHUK, OT HANPSLKEHUS HA
IIPOBOJIHUKE, HCCIEAOBAHUE IOCIEA0BATEIBHOIO M MAapajUIeIbHOIO COEIMHEHHMM MPOBOJHHMKOB): IUIAHUPOBATH
UCCJIeI0BaHNE, COOMpPATh YCTAHOBKY M BBINOJIHATh M3MEPEHUs, CIEAys MPEAJIOKEHHOMY IJIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TpauKOB, JAejlaTh BBIBOABI MO pe3yJbTaTaM
VCCIICIOBAHNS;



POBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BeIMUYUH (yAelbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBICHHUE
IpPOBOJHUKA, padoTa W  MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHHPOBAaTh H3MEpPEHUs, COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIIMHU, U BBIYUCIIATh 3HAUEHHE BEJINYUHBI;
COOJII0IaTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHILMIBI JACUCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX
onucanus (B TOM YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEPMETP, BOJBTMETP,
CUETUMK DIIEKTPUUECKOW DSHEPrUH, AJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), IAEKTPUUECKUE IPETOXPAHUTEIH, dJIEKTPOMArHUT, JIEKTPOJIBUTaTElb MOCTOSHHOTO TOKA), UCIIOJIb3YsI
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb NPOCTbIE TEXHUYECKHE YCTPOMCTBA U HM3MEPUTEIbHBIE MPUOOPHI MO CXE€MaM U CXEMaTHYHBIM
pUCyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBHUraTelb BHYTPEHHETO CrOPAHMS,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl 3JEKTPUUYECKUX ILENEed C MOCIENOBaTEIbHBIM M MapajuleIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETICH;

IPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMALIHMIO O IPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBBS U COOJIOIEHUSI HOPM 3KOJIOTUYECKOTO MOBEEHUS B OKPY KaIOIIEH cpee;
OCYUIECTBJIATh MOUCK MH(pOpMaIK (PU3UIECKOTO coaepkaHusd B VHTepHeTe, Ha OCHOBE MMEIOUIMXCSl 3HAHUM U
nyTéM CpaBHEHHUS JOIMOJHUTEIBHBIX UCTOYHUKOB BBIIACNIATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUUBOI
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

MCITIOJIb30BATh MIPH BBIMOIHEHUH YUYEOHBIX 3aJJaHUN HAYUYHO--TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAepKaHus,
CIIpPaBOYHbBIE MaTepuasbl, pecypchl ceTu VIHTepHeT, BianeTb NpuUéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIICHMs, 00001mas nHpopMaIuio u3 HECKOIbKUX
UCTOYHUKOB (DPU3MYECKOTO COJEp>KaHUS, B TOM 4YHUCJIE MyOJUYHO NPEACTAaBISITh PE3YJbTaThl MPOEKTHOW WM
HCCJIEN0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YUYECHHBIW MOHATUMHBIN armapar Kypca
(bU3HUKH, COMPOBOXKAATH BHICTYINICHHE MPE3CHTALINEH;



IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U WCCIENOBAHUM (PU3NYECKUX IMPOLIECCOB paCIpenemsTh O00S3aHHOCTH B
IpyIme B COOTBETCTBUM C IIOCTABJIICHHBIMM 3aJa4aMM, CJIEAUTh 34 BBINOJHEHHEM IUIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHIy 00y4yenus B 9 kijiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh cHOPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

UCITOJI30BATh MOHATHUS: CUCTEMA OTCUYETA, MaTepUalibHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKEHUS, AedopMarus (ynpyras, IulacTU4ecKas), TpeHUe, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh U
NEeperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPIOTO Tella, pPAaBHOBECHUE,
MEXaHUYECKUE KOJIeOaHWs M BOJIHBI, 3BYK, HUH(QPAa3BYK U YJIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKaja
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CHEKTPbI UCITYCKAHMS U MOTJIOLIEHUs, allbda-,
0eTa- U TaMMa-U3Iy4YeHuUs, U30TOMbI, IAEPHAS] SJHEPTETUKA;

pasznuuath SIBI€HHUA (PAaBHOMEPHOE UM HEPaBHOMEpPHOE NPSAMOJIMHEWHOE JBU)KEHHE, pPaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBUKEHHE, CBOOOTHOE MaJIEHUE TEJ, PABHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KojieOaTeabHOEe JABMKCHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJI€OaHUs), pe30HAHC,
BOJIHOBOE JIBDKEHHE, OTPAKEHHUE 3BYKa, MPSAMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3NioKEHUE OEJIOro CBETa B CIEKTP U CJIOKEHUE CIEKTPaJbHBIX LBETOB,
JUCIIEPCHUST CBETA, €CTECTBEHHAs] PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa H3IY4YEHHUs) I10
OIKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;
pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (M3MUECKUX SIBIICHUN B OKpYKarolleM MHpe (B TOM yucie (pumyeckue
SIBJICHUSI B TIPUPOJIE: IPUIIMBBI U OTIUBBI, ABMKEHHUE TuIaHeT CONIHEYHON CUCTEMBbI, pEaKTUBHOE JABUKEHHUE KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKNE BOJIHBI, IlyHaMH, X0, LIBETA TEII,
ONTUYECKHUE SBJICHUS B MPHUPOAE, OMOIOrHUECKOe NEHCTBUE BUJIMMOTO, YIbTPA(PHOIETOBOIO U PEHTIEHOBCKOTO
U3ITy4YeHUI, €CTECTBEHHBIM paglOaKTUBHBIA (DOH, KOCMHUYECKHUE JIyYd, PAJIUOAKTUBHOE H3IyYCHHE MPUPOIHBIX
MUHEpAJOB, 1EHCTBUE PAAUOAKTUBHBIX U3TyYEHUN HA OpPTraHU3M YeJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/layy B Y4eOHYI0, BBIJIEISAThH CYLIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SIBJICHUIA;



OIKCHIBaTh M3yUEHHBIC CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONb3Ys (PU3NYECKUE BEIMUUHBI (CPEAHSS U
MTHOBEHHAsl CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUIKEHUH, YCKOPEHHE, IEPEMEILIEHUE, Ty Th, YIIIOBask CKOPOCTH,
CHJIa TPEHHs, CHJIa YOPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO TMaJCHHs, BEC Teja, UMIIYJIbC Tea,
UMIYJIbC CHJIBI, MEXaHHWYecKas paboTa U MOIIHOCTb, IOTEHIMAJIbHAS DSHEPIrUs Tena, IOJHATOTO HaJ
NOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAs DJHEPrUsl C)KATOM NPYXKHUHBI, KHUHETUYECKass »HHEpPrus, IMOJIHas
MEXaHUYEeCKasl SHEPIusl, IEPUOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTeilb MPEIOMIICHHUS CpeAbl), NpPU ONUCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUYECKUH CMBICI
UCIOJIb3YEMBIX BEJIIMYMH, 0003HAYEHUSI U €IMHULBI (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
JNaHHY!0 (U3UYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TpaduKU H3YyUYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (GPU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCIIOJIb3Ysl 3aKOH COXPAHEHHS SHEPTUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHIMUI CYNEPHO3UIUN CUJI, TPUHIUI OTHOCUTENbHOCTH ['anunes, 3akoHbl HploTOHA,
3aKOH COXPAHEHHUs MMIIYJIbCa, 3aKOHBI OTPAKEHUS M IPEIIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3aps0BOrO H
MacCOBOI'0 YHCEN MPU SAEPHBIX PEAKIHIX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHMCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIE W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh NPUUNHHO--CIICICTBEHHBIE CBA3H, CTPOUTh OOBICHEHUE U3 2—
3 JIOTMYECKUX MIaroB ¢ ONOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3a/ayu (OMHUpAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHMi), UCHOJb3Ys 3aKOHbI U (DOpMyIIbI,
CBs3bIBAIOLIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBUS 3aJladyd 3aliChiBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHbIE JJAHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIsl PELICHUS,
IPOBOJUTDH PACUEThI U OLICHUBATH PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHs PU3NUECKON BEJIMYMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPble MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOAOB, MCHOJb3Yysl OMUCAHUE
UCCJIEIOBAHUSI, BBIACNATH MPOBEPSEMOE MPEANON0KEHHE, OLICHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS
UCCJIEI0BAHMUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUHN U OIBITOB;



MPOBOJAUTH OMNBITHI MO HAOMIONEHUIO (PU3MUECKHUX SBICHUN WM (DU3HMUYECKUX CBOMCTB TeN (M3yuyeHHE BTOPOTO
3akoHa Hpl0TOHa, 3aKOHA COXpaHEHHUS PHEPIHH, 3aBHCHMOCTh NEPHUOAa KOJEOAHWN MPYKMHHOTO MasTHHKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI M HE3aBHUCHUMOCTh OT aMIUIUTYJbl MaJbIX KOJICOaHWM, MPSIMOIMHEHHOE
pacmpocTpaHEHUE CBeTa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3YyYEHHUE CBOWCTB HM300pa)K€HUs B IIOCKOM
3epKajie U CBOMCTB M300pakeHHUs NpeaMeTra B COOHMparolie JuH3e, HAOMI0JEeHUE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB U3IYyUYEHUS): CAMOCTOSTEIFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATD
XOJI OTBITA U €0 Pe3ynbTaThl, POPMYITHUPOBATH BHIBOJIBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMH, OIpenesss CpeaHee 3HaueHue H3MepsieMOi
BeNUYMHBl ((DOKyCHOE paccTosTHUE coOuparoiell JHMH3bI), OO0OCHOBBIBATH BBHIOOpP crmocoba U3MEpPEeHUs
(M3MepUTENBHOTO MPUOOpa);

NPOBOJNUTH HCCJIECOBAHUE 3aBHUCHUMOCTEH (PU3MYECKMX BEIMYMH C HCIOJIB30BAaHHWEM TPAMBIX H3MEPEHHM
(3aBHCHMOCTD ITyTH OT BPEMEHU MIPU PAaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HayalabHOM CKOPOCTH, MEpUOIa KoJeOaHul
MaTEMaTUYeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)XXEHUsSl CBETa OT yrja MaJieHus U yria
MpeJIOMJICHUST OT YyIJIa TMaJIeHus): IUIAHUPOBaTh MCCIIEIOBAaHUE, CaMOCTOSITENIBHO COOMpATh YCTaHOBKY,
¢buKCcHpOBaTh PE3yNbTATHI MOJTYYCHHON 3aBUCUMOCTH (PHM3UYECKUX BEITUYMH B BHJE TaOMUI U rpaduKoOB, IeIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

NPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (U3MUECKUX BEIUMYMH (CpPEelHss CKOPOCTb M YCKOpPEHHE Tela TMpH
PaBHOYCKOPEHHOM JIBMKECHUH, YCKOPEHHE CBOOOJHOTO MAaJACHHS, KECTKOCTh MPYKHUHBI, KOIPOUIIMEHT TPEHUS
CKOJBKEHHS, MeXaHuueckas padoTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJEOAHWM MaTEeMaTUYECKOTO U
NPYXHHHOTO MAasTHUKOB, OINTHYECKash CuUja CcOOMparomiel JHMH3BI, PaANOAaKTUBHBIN (OH): TIAaHUPOBATH
U3MEpEeHHs, COOMpaTh DKCIEPUMEHTAJIbHYIO YCTAHOBKY W BBIMOJHATH HM3MEPEHHUS, CIENys MPeI0KCHHON
WHCTPYKITUH, BBIYUCIIATh 3HAUYCHUE BEITUYMHBI U aHAIM3UPOBATH MOJYyYEHHBIE PE3YyJbTaThl ¢ YYETOM 3aJlaHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJTI0OIaTh TIPaBUIa TEXHUKH 0€30MMacHOCTH TIpH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

pasnuyaTh OCHOBHBIC MPHU3HAKH M3YYCHHBIX (PH3UYECKHX MOJEJeH: MaTephalibHas TOUYKa, aOCOJIOTHO TBEPAOE
TEJIO0, TOUCYHBI UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3a, IIJIaHeTapHas MOJIeNh aToMa, HYKJIOHHAsT MOJIEh aTOMHOTO
Apa;



XapaKTEePU30BaTh TPHUHIIMIBI JACHCTBUS HM3YYCHHBIX NPHOOPOB MW TEXHHMYECKHX YCTPOWCTB C OMOPOW HA WX
omucanus (B TOM YHCIE: CHUIOMETpP, JATUYMKHU TOJOKCHHS, PACCTOSHUS M YCKOPCHHUS, paKeTa, 3XOJIOT, OUYKH,
nepucKon, ¢oToarnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETp, Kamepa BuiabcoHa), HCIONB3ys
3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUI U HEOOXO MBI (PU3HUECKHE 3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbBIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX PUOOPOB
Y TEXHOJIOTHUYECKUX MPOIIECCOB MPHU PEIICHUN YIeOHO--TIPAKTUICCKUX 3374, ONTHICCKHAE CXEMBI JIJISI TOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparomieit JINH3E,

MPUBOJAUTH MPUMEPHI (HAXOAUTH MH(GOPMAIIMIO O TPUMEPAX ) MPAKTUYECKOTO UCTIOIB30BaHUS (PU3UUECKUX 3HAHUMN
B TIOBCEIHEBHOM >KM3HHM Il oOecredeHus Oe30MacHOCTH MpU OOpalieHUuH ¢ IpudopamMu U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHHUS 3I0POBBS U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIEH Cpejie;
OCYIICCTBJIATh TOUCK HMH(pOpManuu (U3NIECKOTO coiepkaHus B MHTEpHETE, CaMOCTOSTEIBHO (GOpMYIHPYS
TIOVCKOBBIN 3allpoC, HAXOAWTHh IMYTH ONpPEICICHUS TOCTOBEPHOCTH TIOJYyYCHHOW WH(OpMAIM Ha OCHOBE
UMEIOIINXCS 3HAHUM U TIOTIOJITHUTEIBHBIX UCTOUYHHUKOB;

WCITIOJIb30BATh TIPH BBHIMIOTHEHUH YUEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COACpKaHus,
CIIPaBOYHBIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BmameTh NpHEMaMU KOHCTIICKTHPOBAHHUS TEKCTa,
npeodpazoBanust THHOPMALIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO.
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