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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuxcsi M OpPraHu3alyi0 H3y4eHHUs
Gu3MKK Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0Y4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (IO Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®duzuka SABISIETCS CHUCTEMOOOPa3ymoIIMM I  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUYSCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAyyHYI0 KapTHHY MHpa,
IpEeIoCTaBIsAeT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHWsS HAyYHOTO METOoja
MO3HAaHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
WHTEepeca K HayKe Y 00ydJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeIojaracT OBJIQJICHUE
CIICIYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHOOOBSICHSTHSBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHHS,

e UWHTEPIPETHPOBATH  JIaHHbIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenogaBanust yueOHoOro mpeamera «Dusuka» B



oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit deneparuu, peanu3yromux
OCHOBHBIE  00I11€00pa3oBaTe/IbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne T1K-4BH).

HeaunsyuyeHusipu3ukm:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTaTa H3Y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTajdbHEHIIIEMy 00YYCHUIO B 3TOM HalPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3MIECKOTo COACpKaHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTopHbIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (HU3HKE.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u e€ posib B O3HAHUHN OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupone. fABneHus npupoabl. PUIHYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune Qusnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapogHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd H3Y4arOoT MPUPOLY.
EcTecTBEeHHO-HAYYHBIM METOJl IMO3HAHUSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro sBiieHuss. OnucaHnepU3nIeCKUXABICHUHN C TOMOIIBIOMOEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpuOOPHl U MPOLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.
Jlabopamopuviepabomol u onvimol.
1. OmpezeneHue LEHbI I€EHUS HIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mepeHuepaccTosHAMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHuEpa3MepOBMaIbIXTEN.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THIIOTE3bI: JAJIBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbIle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBEJCHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.



JBm>kenne uactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabmionennebpoyHOBCKOTOABIKEHUS.

2. Hab6monenuenuddyzum.

3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  MNPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuviepabomul u onvimel.

1. OmeHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJb30BaHUEM

dboTorpaduii).

2. OmbITHI 1O HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbITh 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Ckopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SlBnenne unHepuuM. 3aKOH HMHEpUUHM. B3auMoaencTBHE TeN Kak NPUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
0o0BEMa BelecTBa.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. VI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHHSI U CUJIa
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGnrogeHneMexaHU4eCKOTOIBHKEHUATEIIA.

2. M3MepeHnecKopoCTUITPAMOIMHENHOTOJIBUKEHUS.

3. HaGmionenuesBieHUSMHEPIIUN.

4. HabmroneHnve n3aMeHeHUs! CKOPOCTH TTPH B3aUMOJICHCTBUU TETl.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.

6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopuviepabomul u onvimel.



OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapUKa B KUJIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

OrnpeneneHue CpeHEe CKOPOCTH CKOJIBKEHHUs Opycka WM IapuKa IIo
HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHuernI0THOCTUTBEPAOTOTENA.

OMNBITEI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (medopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHITHI.

OMnBbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI M YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTAMH W razamu. 3akoH [lackans. IIneBmartmueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOuHBI. ['mapocratnueckuit
napajokc. Coobatroiuecs cocynpl. ['unpaBinueckne MeXaHU3MBbl.

AtMocdepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3QylmIHOW o6osouku 3emuu. Onbit Toppuuemnu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE KUIAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanueren. Bo3nyxornaBanue.

Hemoncmpauuu.

I o

N

3aBUCUMOCTbB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooO1aronuecsacocyibl.

['mapaBanueckumnpecc.

[IposiBneHuneneiicTBUIaTMOCHEPHOTO1aBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
VYcnoBue muiaBaHus TeJ: IUIABAHUE WIM NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEM TeENa U )KUIKOCTH.

Jlabopamopuviepabomul u onvimel.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa OTPYKEHHOH B
J)KUJIKOCTh YaCTH TeEJa.

OnpenenieHue  BBITAJIKUBAIOIIECH  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.

[TIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEU HA TEJO
B ’KMJIKOCTH, OT MAcCChI T€Ja.



4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOLICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.

Mexanuueckast pabota. MOITHOCTS.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. llpumeHeHwe mpaBujia paBHOBECHUS pblyara K OJIOKY.
«3omnoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3zmoB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUUAIbBHAS DHEPTHS.
[IpeBpamienne  OHOTO  BHJA  MEXAHWYECKOM  DHEPrMM B JIPYroil.
3aKOHCOXPAHEHUSIPHEPTUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepbIpOCTBIXMEXAHU3MOB.

Jlabopamopuviepabomol u onvimol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanueyciiOBURPaBHOBECUApbIYAra.
3. H3mepenue KII/] HaKTOHHOUILIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON IHEPTUH.
8 KUIACC

Pa3zneun 6. TeruioBbie iBJICHUSA.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaurBaHu€ U KaOWJUISIPHBIE SIBJIEHUA. TeNI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. Csizb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUu:
Temionepeaaya 151 COBEpIIICHUE paboThI. Bun TeIUIoNepeAauu:
TEIIONPOBOAHOCTh, KOHBEKIINS, N3JTyYEHHE.

KomnuectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kumenuwe. YnenpHas Teruiora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOro

JABJICHUS.
BiaxxHocTs Bo3ayxa.
OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.
[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.
3aKOH COXPAaHEHMS U MPEBPAILIEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5

L ® N D

HabmroneHne6poyHOBCKOTOABUKEHUS.

Habmonennennddysumn.

HabmroieHue sIBleHUN CMaYMBaHMSI U KaMMJUIAPHBIX SBJICHHIA.

Hab o 1eHue TeTIIOBOrOpacIIuPEHUSTEIL.

V3MeHeHre AaBJICHUS Ta3a NPH M3MCHCHHH 00BbEMA M HArpeBaHUM KU
OXJIQXKICHHH.

[TpaBmitan3mMepeHus TEMIIEPATYPHI.

Bunsiterionepenadm.

OxJak IeHUETPUCOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepIicHHH paOdOTHI BHSIITHUMH CHJIAMH.

. CpaBHEHHETETUIOEMKOCTEHPA3TUIHBIXBEIIIECTB.

. HaOmronenuekurieHus.

. HabGmromeHne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Mo eI TenI0BbIX ABUTATEIICH.

Jlabopamopuviepabomul u onvimel.

1.
2.
3.

10.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OnpITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEéMa M HAarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KHUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOmronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysbTaTe
TerIonepeaayr U padboThl BHSITHUX CHJI.

HccnenoBanne SBISHUS TEIUIOOOMEHA TP CMEIIMBAHWUM XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUECKUM LIHJITHHAPOM.
OnpeneneHueyaenbHONTENI0EMKOCTUBEIIECTBA.



11. MccnenoBaHuenponeccancrnapeHusl.

12. OnpeneneHne0THOCUTEIIbHOMBIAKHOCTUBO31yXa.

13. OnpeneneHue yaeabHON TEIUIOTHI IIABJICHUS JIbA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJIEHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuyeckux 3apsioB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCHMOCTh  CHJIBI  B3aUMOJICHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUNU 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YEIbHOE CONPOTHBJIEHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MPOBOTHUKOB.

PaGota ® MOIIHOCTH J3JIeKTpUuecKoro Toka. 3akoH Jlxoyms—JleHa.
DneKkTpudecKre ey U MOTPEOUTENH ISKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumojeicTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €ro 3HaA4€HUE IS )KU3HU Ha 3eMmUle.
Oneir  Opcrena. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DJIeKTporeHeparop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIEKTpU3ALMATE.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUEIIEKTPOCKOIIA.
DIIEKTPOCTATUUCCKASIMHAYKITHS.
3aKOHCOXPAHEHUSIDIEKTPUIECKUX3APSIOB.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

N o v .k wNnRE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M CcTOYHHUKHUITOCTOSTHHOTOTOKA.

JeNCTBUSIDIEKTPUUECKOTOTOKA.

DJIEKTPUYECKUITOK B KHUJIKOCTH.

["azoBbIiipaspsia.

N3MepeHnecuIbITOKaaMIIEPMETPOM.
N3MepeHnesIeKTPUUECKOTOHAIPSKEHUSABOJIBTMETPOM.

PeocTaTt nu Mara3uHCONpPOTUBIICHUH.
BzanMoaeiicTBHennOCTOSIHHBIXMArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OneITOpcrena.

MarauTHoenoaeToKa. JJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIJIEKTPOABUTATENBIIOCTOSIHHOTOTOKA.
HccnenoBaHUEABICHUAIEKTPOMArHUTHOMMH TYKIIUH.
OnbiTei®apanes.

3aBUCMMOCTh HAaIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOPIIOCTOSIHHOTOTOKA.

Jlabopamopuviepabomol u onvimol.

1.

o v kAW

10.
11.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TEN HWHAYKIUEH U TpH
COTNIPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHUEHATPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBITHL, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTD 3JIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJIWHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia il CWIbl TOKAa IpU TapajjieIbHOM COEIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.



12. MccnenoBanue 3aBUCHUMOCTH CUJIbl TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEH.

13. Onpenenenne KIIJ[ Harpesarens.

14. UccnegoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. U3yueHne MarHUTHOrO IMOJISI  IMOCTOSIHHBIX ~ MAarHUTOB P HX
OOBEMHEHUH U pa3/IeTICHUN.

16. MccnenoBanue AEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJBl  B3aHUMOJEHCTBHUS
KAaTyIIKAd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlIEHUs TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTEIbHOMYCTAHOBKH.

21. OnbBITBI IO MCCIEIOBAHUIO SIBIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HAINPABICHUS WHIYKIMOHHOTO
TOKaA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHENHOe aBwkeHue. (CBoOogHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCcTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBA3b dHEpruu U padoThl. [loTeHInanbHas SHeprus Tena, MOJHATOTO HaJl



IMOBCPXHOCTLIO 3CMJIN. HOTCHHI/IaHBHaﬂ 9HEPIrusi CXKaTou IMPY>XHUHLI. Kunernueckas

SHEPrUsl. Teopema 0 KHHETUYECKOU SHEPIUH.
3aKOHCOXPaHEHUAMEXAaHUYECKOUIHEPTUU.
Hemoncmpauuu.

1.

o vk~ w

9.

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

Habnrogenne MeXaHn4ecKoro JBUKEHUS TEla OTHOCHTENIBHO Pa3HbIX Tell
OTCUY€Ta.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO B KEHUSL.
HccenenoBaHnenpu3HaKOBPAaBHOYCKOPEHHOT OIBUKEHHS.

Habmroienue nBu»KeHus Tena o OKPYKHOCTH.

HabmroieHue MexaHn4eckux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTEJIBHO KaOMHETa PU3HKHU.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

Habmtoienue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca py B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabGnroneHnepeak THBHOT OJJBUKEHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuviepabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEUIIErO0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WA TEIICIKKH.

Omnpenenenue cpemHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPCHHOM JIBFDKCHHH I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JIBMOKCHUU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.



6. MccimenoBaHue 3aBUCMMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.
OmnpenenennekorPppuIueHTaTPEHUSACKOIbKEHUS.

8. OmnpeneneHueKECTKOCTUIIPYKUHBI.

Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUU Teja
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YNPYrOCTH TMpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHune3akoHaCOXpaHEHUSIHEPT UH.

Paznen 9. Mexanuyeckue Koj1e0aHus U BOJHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUIMTy1a. MareMaTU4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpanienue
HHEPrUM MpH KOJIeOATETHLHOM JIBHIKECHHH.

3aryxatomue  koneOanus.  BwiHyxkneHHesle — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMUYECKMX BOJIH. IIpomosibHbIE WM
IIONIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TEJIE, CEHICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieOaHWi Te 1104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HaHCA.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKMINPEZOHAHC.

Jlabopamopuviepabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTO
MasTHHKA.

o Uk~ w N

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUii MPY>KUHHOTO MAasSTHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl rpy3a.

6. ONbITBI, JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJjeOaHuu
MPY>KUHHOTO MASITHUKA OT MAaCChI Ipy3a U )KECTKOCTHU MPYKUHBI.



7. M3mepeHuneyckopeHuscBoOOAHOTOMAICHHUS.

Pazgea 10. DneKTpOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOWMCTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWMCTBa’IEKTPOMArHUTHBIXBOJIH.

2. BoOJIHOBBIECBOMCTBACBETA.

Jlabopamopuviepabomol u onvimol.

1. W3yuenue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuuHeriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vicmonp3oBaHUE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gnumH3e. OnTuyeckas cucrtema (¢oToanmapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(UcniepcusicBeTa.

Jemoncmpayuu.

[IpssMonMHEHOEPACTIPOCTPAHEHUECBETA.

OTtpaxeHunecBeTa.

[Tonmy4yenune n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiiennecBera.

OnTUYecKUCBETOBO.

Xop nydeil B coOuparonieit JIMH3e.

XoJ nyder B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JINH3.

W X N U AW RE

[Tpuniun geictBus dhoToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaenbriasa.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6enoro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopuviepabomsl u onvimol.



1. HccnenoBanue 3aBUCMMOCTH Yrja OTPa)KEHUs CBETOBOIO Jydya OT yrJjia
MaJICHUS.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
IIaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomyueHue U300paKeHHM C MOMOIIBIO COOUPAIOIEH JTUH3HI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparouieit
JINH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mutanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanne u MoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHBIE
npepaienus. [lepron nomaypacmnana aTOMHBIX SIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Maccel M 3Hepruu. Peakuum cuHTe3a u
nenenusd siaep. Ucrounuku saeprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX H3JIYYEHUM Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrneKkTpbIU3Iy4YeHHS U TOTIIOICHUS.

2. CHexTpbIpa3IN4YHbIXTa30B.

3. ChekTpBogopoaa.

4. HalOmroneHue TpekoB B kamepe BuiibcoHa.

5. PaGoTacyéTunKanOHU3UPYIOUXU3ITYYCHHUH.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuviepadbomut u onvimel.

1. HalnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenuepannoakTuBHOroQoHa.

IToBTOPUTEIBHO0-0000 1A IMIAMOLYIb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH AJI1 CUCTEeMAaTH3alluu
u  0000meHusT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JCATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (PU3MKH, a TaKKe JJIsi TOATOTOBKHU K



OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aroluxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICIOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHHS], TPUMEHSA I[IOJYyYEHHbIC 3HAHWS, pelaTh 3aJayd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YaroliHecs BBIMOJIHSIIOT 3aJlaHdsd, B KOTOPHIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbu3nyecKkue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YyuCIe IS IPOBEPKU TMIIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX U3BECTHBIX BHUJIOB
DHEPIUH.

IINTAHUPYEMBIE PE3VYJBbTATBI OCBOEHHUS NMPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuenne ¢u3UKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUsI HAIMPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbraTe uzydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) IaTPUOTHYECKOTOBOCTIMTAHMSI:

e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
puznyecKoil HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — TOTOBHOCThH K aKTHBHOMY YYacCTHIO B OOCYKJIEHUU OOIICCTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuky;

e — OCO3HAaHHWE BAKHOCTH MOPAJIBbHO--3THUYECKHX IMPHUHITUIIOB B JACATEIHHOCTH
YYEHOTO;



3) 3cTeTH4eCKOTOBOCITUTAHMSI:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIECHHOCTHHAYYHOT ONIO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MUECKOW HayKd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, BayKHEHIIEH COCTABIISIONICH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENBFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEeSITeBHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU MpaBuUi OE30IacHOrO IOBEACHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(pOpMHUPOBAHHOCTh HaBBbIKAa peduiekcuM, TMPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y IPyroro 4yejaoBeKa;

6) TPy 10BOrOBOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINUECKUX
3HAHUI;

— MHTEPEC K NPAKTUYECKOMY U3yUEHHUIO NpodecChid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOrH4eCKOTrOBOCIIMTAHMS:

— OpHUEHTalUs Ha NMpUMEHeHHe (U3NYECKUX 3HAHUW JJIs pelieHHs 3a1ad B
00JIaCTH OKpY’Kalolllel cpenbl, IJIaHUPOBAHMUSI TOCTYIKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEN CPebl;

— OCO3HaHME TIJI00aJTbHOIO XapakTepa HKOJIOIMUECKHUX MpodiieM U MyTel ux
pelIeHUs;

8) ajanTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBHON W NPHPOIHOH
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM TMPHU BBIOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (DM3MYECKON HANpPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

— TIOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENBHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YK CIIe (POPMYIHPOBATH
UJIeH, TOHSITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUSAX;



e — oco3HaHHe AePUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCcTH
11)7637197 8
e — IUJAHUPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PUIUUECKHUX

3HAHUM;
e — CTpPEMJICHHE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUCCKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSAHHS Ha OKPYXKAIOIIYI0 Cpexdy,

BO3MOJKHBIX TJ100aIbHBIX HOCHCHCTBHﬁ.

METANIPEIAMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TIO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PErYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC T1CUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEUMS B pacCMaTpPUBaEeMbIX (pakTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATH MPUYUHHO--CJICICTBEHHBIC CBSI3W TPH HM3YyUYCHUU (PU3NUECKUX
SIBJICHUI U TPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrIienccienoBaTe ILCKHEAEHCTBUA

HCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECTIOXKHBIH
(bU3MYEeCKUl IKCIIEPUMEHT, HEOOJBINIOE HCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHHS,

OLICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS MU KCIIEPUMEHTA;



CaMOCTOATENbHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATh Pa3jIMYHble METO/bI, MHCTPYMEHThI U 3alpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPENJIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh peElIaeMble 3aJa4d  HECIIONKHBIMH
CXeMaMmHu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOMHALIUSIMHU.

KoMMmyHuKaTHBHBbIEYHUBEpPCAJIbHbIeyYeOHblIe1eiiCTBUS:

B XO7le OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBbIC HA PEIICHHUE 3aJlaud U MOJJIepKaHue
0arokenaTeIbHOCTH OOIICHNUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXKUBaTh Pa3IMYUe U CXOACTBO MMO3HIIHI;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIATH PE3YyJbTaThl BHIMOJHEHHOTO (PU3UUECKOTO OIbITa
(PKCIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  MCHOJb30BaTh  MNPEUMYLIECTBA  KOMAHIHON U
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOU (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTIKCHHIO: paclpelesTh pPOJu, OO0CYXIaTh IMPOIecChl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpPaBJICHUI0O U KOOPJUHUPYS CBOM JIEUCTBUA C JIPYTUMHU
YyJieHaMU KOMaH/Ibl;

OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYOLINX
JUIS pelieHus (PU3NUECKUX 3HAHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  pEIIECHUMN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NMPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs! (PU3NUECKOM 3aauu WIn
IUTaHAa MCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh IIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIHOH3JIBHLIﬁHHTCJIJI€KT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYalllH U IIpeJIararh IiaH €€ N3MEHEHNUS;
OOBSCHATh TPUYMHBI  JOCTIDKEHUSI  (HEHOCTHKEHUS) PE3yibTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM YHWCIIE B XOJ BBIIIOJHEHUS
($u3MYECKOTO UCCIEOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllui, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYJAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €05l Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
MPU3HABAaTh CBOE MPABO HA OIMIMOKY MPHU perieHUH (HU3NIECKUX 3a]1a4 UIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmarus (ympyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBL;

paznuuarh sBieHus (audQysus, TENIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWXKEHHUE, HWHEpIus,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpaleHus, TMepenada JaBiICHUS TBEPABIMUA TeJaMH, >KHUIKOCTIMH H
razamyd, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS



MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpY’)XalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
MPUPOJIC, NEWCTBUE CUJIBlI TPEHUS B IMPUPOJE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOIO J1aBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHue pbIO, phlyaru B
TeJe YeOBEeKa, MPU STOM NMEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHMS, UCIOIB3YS
¢usznyeckue BEIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BpPEM,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJia YNPYTOCTH, CHJIA TSKECTHU, BEC
Telna, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, JKHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3()(UIMEHT TOJE3HOTO JEUCTBUS MEXAaHU3MOB,
KMHETHYECKass M TOTCHIMAJIbHAST JHEPTus), MPU ONUCAHUM TPABUIHHO
TpakToOBaTh  (U3MUYECKUH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HAaYeHUsI U EIUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH TpaprKu U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0J0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOM
OHEPruu, TPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHMS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh MIPUYUHHO--CJICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJb3Yysd 3aKOHBl U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBbIE AJI pEUICHUs 3a/1ay, OLIEHUBATh PEATHCTUUYHOCTh
MOJTy4YeHHON (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OMTMCAHUN UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE



npeanosjoxkeHue  (TUoresy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeiaTh
BBIBOJIBI IO €70 pe3yJibTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
br3IIeCcKuX CBOMCTB Tel: dbopMynHpoBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE H3MEPEHHSI PACCTOSHUS, BPEMEHHM, MacChl Tena,
00bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
uGpoBbIX MPHUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3a/1aHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol C HCMOJb30BAHMEM MPAMBIX H3MEPEHUM (3aBHCHUMOCTU IyTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHW JIBJKEHHS Tela, CHIIbI
TPEHUsI CKOJIBKEHHUS OT BEca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
yIOPYroCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, coOUpaThb YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE
NPEMIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJABI MO PE3yJbTaTaMm
UCCJIEI0BAHNS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MUECKHX BEIMYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHS,
JABJIEHWE  BO3AyXa, BbITAJIKMUBAIOU[as  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTh TeNO, KOA(D(PUIIMEHT IMOJE3HOTO eHCTBUS
OPOCTBIX MEXaHU3MOB), CJIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCTISATH 3HAYCHNE UCKOMOW BETTUYHHBI;

COOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0OBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPONCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIyar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCWCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHUA (B TOM YHUCIE:



NOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKUA TIpecc,
MaHOMETp, BEICOTOMED, MOPITHEBOI HACOC, apEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCMOIb30BaHUS (U3MYECKUX 3HAHUUA B TOBCEAHEBHOM
JKU3HU I oOecrieueHrst 6€30IacHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpeie;

OCYIIECTBISATH OTOOp HCTOUYHUKOB uH(popmarmu B HHTepHere B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUM M TyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIB30BATh NP BBHIMOJHEHUU YUEOHBIX 3aIaHUN HAYyYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu HTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJu4HO JeNaTh KpaTKUe COOOUICHHsSI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH DSTOM TPaMOTHO HCIOJIb30BaTh
U3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUICHUE MPE3CHTALIAECH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpeneniThb
OOsI3aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJauaMH,
CIIETUTh 32 BBHINIOJHEHHEM IUIaHA JCWCTBUIA, aJeKBATHO OIEHUBATh
COOCTBEHHBIH  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

MCIMOJIB30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTNUYECKHUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPrUsi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, AIEKTPUUYECKOE MOJIe, IPOBOIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pasznuyaTh SBIEHHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISPHBIC SIBIICHUS, UCIIAPEHUE,



KOHJIEHCAIUsl, IUIABJIEHUE, KpUCTauIn3auus (OTBEpAEBaHUE), KHUIICHHE,
TeIIonepeaaya (TEeTIONPOBOTHOCT, KOHBEKIUS, U3ITyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAHWID MX XAPAKTEPHBIX CBOWCTB KU HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKPYXaIoleM MHpEe, B TOM Yucle (U3UYCCKHE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jped(d MoIOCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOJANTH NMPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJbHAs TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTa
IUIaBJICHUS, YJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAIlIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKHUMN 3apsif,
CUJIa TOKa, JJICKTPUUYECKOE HANPSIKEHHUE, CONMPOTHUBJICHHE MNPOBOJHUKA,
yAeIbHOE  CONPOTUBIEHWE  BeElIecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO TPAKTOBAaTh
(U3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEIWYUH, O003HAUCHHS U €IUHUIIBI
bu3nYecKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEJIUYMHY C JAPYTMMH BETWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
MCIMOJIb3ysl OCHOBHBIE MOJIOKEHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOpUU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UINM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHMS 3apsaa, 3akoH OMa IS yyacTka LenH, 3aKOH
JIxoyns—JleHia, 3aKkOH COXpaHEHHMsSI DHEpPrud, TMpPH HTOM JaBaTh
cloBecHYI0 (OPMYJIMPOBKY 3aKOHA W 3alHMChIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHUE;

OOBSICHATH (PU3MYECKHUE TMPOILIECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CUTYAlMl MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTEPA: BbISBIATH



NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJb3YySd 3aKOHBI U
dbopMyIIBI, CBS3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCJIOBUSL 3a/ladyd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JNAHHBIX [JIs  peIleHUs 3a7auyd, BBIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEOoOXOoquMbIe A €€ pellieHHs, MPOBOAWTH pPacu€Thl W CPAaBHUBATH
MOJy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU TaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3YSl OIMHCAHUE HCCIEIOBAaHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPAaBUJIIBHOCTH ITOPSIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
bu3MYecKuX CBOMCTB Tell (KaNmWIISIPHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHUsl TMPU HU3IYYEHUHU OT LBETa H3Iyyaromied (MOTJIONIArOIIei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHE
DIEKTPUYECKUX 3apsi0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TMOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBa 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa):  (OpMYIMpPOBATH
IpOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZ0BaHUs, ONUCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJHATh  NOpPSIMbIE  W3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOrOBBIX NPHUOOPOB U JATYMKOB (PU3MUECKUX BEJIUYUH, CPABHUBATH
PEe3yAbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM IMOTPEITHOCTH;
IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
IpYyrol C UCHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOIO COMMPOTUBJIEHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyLIEro 4Yepe3 MNPOBOAHUK, OT HaNpsDKEHHWsT Ha  NPOBOJHUKE,
UCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJIIEIBHOIO  COEAUHEHUU
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, Clenys NpPeIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIe TaOMULl M TrpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM MCCIIEN0BAHNS;



MPOBOJUTh KOCBEHHbIE U3MepeHUs (u3nyeckux BeaMuMH (ylaenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHUs, coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAUECHUE BEJIMUUHBIL;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py0OBaHUEM;

XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHHUAd (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, THTPOMETp, MMapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETUHMK DSJIEKTPUUYECKOW HHEPTHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HArPEeBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCITIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUU U HEOOXOIUMBIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
LEINEeN ¢ MOCAeq0BAaTEIbHBIM U MapasuIeIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX I1ETICH;
NPUBOJIUTL  MpUMEPHl  (HAXOAUTh  HUHQPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3HYECKMX 3HAHUUW B IIOBCEJIHEBHOMU
KU3HM 711 oOecrniedeHusi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOT'O MTOBEJAEHUS B OKPYKAIOLIEH Cpene;

OCYUIECTBJISATh MOUCK HH(POpMALMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIMIO, KOTOpas
SBJISICTCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIB30BATh MPHU BBHITIOJHEHUN YUEOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
0000mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATETbHOCTH, NP 3TOM T'PAMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3a BBIIOJHEHUEM IUIaHa JIEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaa B
NeSATEIbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHIN:

UCIIOJIB30BaTh IIOHATHUSA: CHCTEMa OTCuYéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, edopmanus
(ympyrasi, mjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTPBI UCITYCKAHMSI U TMOTJIONICHUS, alib(a-, OeTa- U raMMa-u3JIy4deHHUs,
W30TOIIBI, SIIEPHAS] DHEPTETUKA;

pa3nuuaTh SIBICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NajJieHUue TeJl, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTebHOEe NIBIXKEHUE (3aTyXarolue U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPETIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3y4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4yucie (QU3UYECKHe SIBICHUS B MPHUPOJE:
MNPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTHUYECKHUE SIBICHUS B NPUPOAE, OUOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO M3JYyYCHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJTMOAKTHBHBIX M3IyYEHUH Ha



OpPraHM3M YeJIOBEKa), IPU ATOM IEPEBOAMUTH MPAKTHUUECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUU;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BETUYMHBI (CpeHSSi U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, IEPEMELICHUE, IyTh, YIoBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPTUs CKATOU
IPYXKUHBI, KHHETHYECKas DSHEPrus, IOJHAsg MEXAaHW4YecKas SHEpIus,
NEPUOJ U YacTOoTa KoieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), IPU OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MYECKUH CMBICI MCHOJIb3YEMbIX BEJIMYUH,
0003HAUYEHUA M EIUHHLBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SIIEPHBIX PEakUusX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPHUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud (ONMUparoIIMecs Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHMs], TPOBOAUTH PAcUEThl U
OLICHWBAaTh PEAIMCTUYHOCTh TOJYYEHHOTO 3HaueHus (Hu3mueckon
BEJIUMYUHBL;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh MpPU MOMOLIU
(buU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHWE MCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTHh MOpSJIKA



NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOCHUHN U OIBITOB;

NPOBOJMUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHWW NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a B KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWM, MPSIMOJIIMHEHHOE paclipOCTPAaHEHNE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHs TMpeIMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, OINUCHIBAaTH XOJI OMNbITAa W  €ro  pe3yJbTaThl,
bopMyIUpOBaTH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOll BelauuuHbl ((POKyCHOE paccTOsHUE
coOuparoiel JMH3bI), O0OOCHOBBIBATH BBIOOp crmocoba HU3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEJIHMYHUH C
UCIIOJb30BAaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJICOaHWI MaTeMaTHMYeCKOTr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia
NaJieHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bu3nYecKuX BEIUYMH B BHUAC TaOJUIl U TPpapUKOB, JI€JIaTh BBIBOJBI IO
pe3yybTaTaM MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC HW3MEPECHHS (U3MUYECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYeckas pabdoTa M MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWii MaTeMaTHYeCKOro W TPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEIYs MPEIOKEHHON HUHCTPYKIIUU, BBIYUCIISATH
3HAUCHUE BEJIMYMHBI M aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;



pas3nuyaTh OCHOBHBIE NPHU3HAKKM M3YYEHHBIX (QU3NUYECKUX MOJIENEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJIEJIb aTOMHOTO S/Pa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUSA (B TOM YHCIE:
CIOUAOMETP, JATYUKU IIOJIOKEHHUs, PACCTOSHHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IPU PELIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHUYECKUE CXEMBbI IS
NOCTPOEHUS N300paKEHU B IIJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbS M COOMIOACHUS
HOPM 3KOJIOTUYECKOT'O MTOBEJAEHUS B OKPYKAIOLIEH Cpene;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAUTD
NyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHIMIOJHEHUHN YUYE€OHBIX 3a/laHuil Hay4YHO--TIONMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypchl cety MHTEpHEeT, BiageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpPMAllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO TPEACTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro pasnena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N KoanuyecTBO4acoB DJIeKTPOHHbIE
]
HaumenoBanuepasaeioB u (uudposbie)
n/ Bcer KonTposbHbiepadoT IMpakTnyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTejibHbIEpecypc
0 bl bl
bl
Pa3nen 1.0u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA
bubnuoreka [IOK
1.1 ®du3rka - HayKa 0O one 2
M3HKa - Hayka 0 Hpupos https://m.edsoo.ru/7f416194
1.2 DuznyecKeBeTHINHEI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYyYHBIMMETOIIIO3HAHU ) | Bbu6mmotreka [JOK
) P https://m.edsoo.ru/7f416194
Hroronopasaeny 6
Pa3nen 2.1lepBoHayanbHble CBeleHUS 0 CTPOCHMH BelllecTBa
bu6nunorexa LIOK
2.1 CTpoeHueBemecTBa 1
TPOCHHEBCIIECTS https://m.edsoo.ru/7f416194
29 JIBr>kKeHre U B3aMMOJICHCTBHE YaCTHI] ) | bu6nunorexa LIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2.3 ArperaTHbIeCOCTOSHHSBEIISCTBA 2
p H https://m.edsoo.ru/7f416194
Wroronopazneny 5
Pa3nen 3./IBu:xeHue U B3aumMo/ieiicTBUe TeJl
bubnunorexa LIOK
3.1 MexaHn4eckoe eHHE 3
NATITCCKOCABIDREHT https://m.edsoo.ru/7f416194
32 Huepnus, macca, IIIOTHOCTh 4 1 bubnunorexa LIOK




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

bubnmorexa [IOK

33 Cuna. B 14 2
1. BpIei https://m.edsoo.ru/7f416194
Hroronopazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
apieHue. Ilepegaua napneHus
4.1 ﬁsé BIMHU TCJII;MI[I/I )I(If KOCTSIMH U 3 bubmmorexa LOK
' PA > HHA https://m.edsoo.ru/7f416194
razamMu
bubnuoreka [{OK
4.2
HaeHHSKHAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 A 6
TMOC(EpHOE/TaBIICHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 3 bubnnorexa [JOK
’ HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroromnopaszaeiy 21
Pa3nes 5.PaGora u MOIIHOCTB. JHeprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
52 II 5 1
POCTRIEMEXAHHIMBL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
5.3 M 4 1
CXAHITHECKAAIHEPTIA https://m.edsoo.ru/7f416194
Nroronopazneny 12
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO YACOB I10 63 1

[TPO'PAMME




8 KUIACC

KoaundecTtBouacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undposbIe)
n/n TEeMIIPOrpaMMbI Bcero Koutpoasubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbBIEPECYPCHI
Pasznea 1.TenoBbieaBJIeHUS
bubmuorexa [JOK
1.1 7
CTpoenne i CBOHCTBABCIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBHICHPOTECCRT https://m.edsoo.ru/7f4181ce
Hroronopaszaeny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
OJIeKTpUYECKUE 3apsabl.
2.1 3a ﬂ)KIG)!HHI)Ie Tenai)l IfX 7 1 Bubmorexa ITOK
' P . https://m.edsoo.ru/7f4181ce
B3aNMOJIENCTBUE
bu6mmoreka [JOK
2.2 I1 7| 7 20 1 7
OCTOARMBIBICKTPHACCIHIHTOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRICABIICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 9 4
JICKTPOMATHHTHATHHAYKIHA https://m.edsoo.ru/7f4181ce
Nroronopazneny 37
PezepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOITPAMME )




9 KUIIACC

Ne HaumeHoBaHuepas3aejioB U

n/m | TeMOporpaMmbl Bcero

KoauuyecTBo4uacoB

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

DJIEeKTPOHHbIE
(uudpossbie)

o0pa3oBaTe/bHbIEPeCypPChl

Pa3zgen 1.MexannuecKHessBJEHU S

11 MexaHn4eckoe ABUKEHUE U 10 1 bu6mmorexa [IOK
' CITIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBIETE https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBICOXpaHEHUS 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroronopaszaeny 40
Paznen 2.Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHITHCCRACKONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHCBOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Hroronopaszaeny 15
Paspen 3.2/1eKTpOMarHuTHOE 10JI1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroromnopazaeny 6
Pa3znen 4.CBeToBbIesSIBJICHUS
bu6mmoreka [IOK
4.1 2
3AKOHKIPACTIPOCTPAHCHHACBETA 6 https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.2
JIuH3b! 1 onTHYECKUETTPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emnoro cBera B 3 ) bubmuorexa [JOK
’ CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Paznen 5. KBaHTOBBIESIBJIEHUS
51 Hcnyckanue U MOIIOLIEHUE CBETa 4 1 bubnnorexa [JOK
) aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 6 1
CTpocHHCaTOMHOr0A/pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
JICPHbICpCaKItH https://m.edsoo.ru/7f41a4a6
Nroronopaszneny 17
Pa3nen 6.I1oBTOpUTE/ILHO-00001IAI0IIMIEMOLY b
[ToBTOpeHme U 06001IeHUE
6.1 coxe )iIZaHI/ISI Kypca (1;131/11(1/1 3a7-9 9 2 bubnrorexa LIOK
) /1eP yp https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroronopazneny 9
27
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME










YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» dusuka, 7 knacc/ [eppimkuna A.B., OGIIecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiiectBo «M3aaTenscTBO
«IIpocsemienne»

» ®usuka, 8 kinacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenbcTBo
«IIpocsemenue»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 00IIECTBO

«3narenbctBO «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

I'yrauk E.M., PeibakoBa E.B.

TemaTnyeckoe U NOypoyHOE IIaHupoBaHue K yueOHuKy A.B. [1€ppikuna
«Duzuka-7», u3a. «Apoday», Mocksa 2001 rox.

I'ytauk E.M., PeibakoBa E.B.

TemaTudeckoe 1 MOypoYHOE IUIaHupoBaHuE K yueOHuKy A.B. [1épprmkuna
«Duzuka-8», nza. «Ipoday», Mocksa 2001 rog.

I'yrauk E.M., lllaponuna E.B., [loponuna 2.1. TemaTuueckoe u moypoyHoe

ianupoBanue K yueouuky A.B. [1€poimkuna, E.M. I'yrauk «®uszuka-9», usa.

«JIpoda», Mocksa 2002 rog.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Komrmiekt anekTpoHHBIX TocoOmit o Kypcy dusuku (7-11 kmaccer) (5 CD).
MunucrepctBo o6pazoBanus PD, 2004

®uzuka. bubnumoreka HarmsagabIx mocoouit 7-11 ki (1C: koma) OO0
«MynsTumenua Texnonoruu u Jucranunonnoe Ooyuenue», 2008.
WuTtepaktuBHbIi Kypc ¢usuku s 7-11 knaccos. [paktukywm (2 CD).
NuctutyT HOBBIX TexHonorui. OO0 «Duszukon» , 2004.

®wuzuka 10-11 xknaccel. Mynbtumenuiiabiii kKypce. «Pyccobut [MaGaummary,
2004.

Buprtyanensiii HactaBHUK. @usnka 10-11 xkimace. OO0 «Hosas mkoiay, 2007.
3anumaTtenbHas ¢pusnka 1 wkoabHuKkoB. OO0 busneccodt». Poccus, 2005.
Ucrtopust nuzobperenuit. bonbimas nerckas sunukioneaus. OO0

«H3parenscTBOY, Poccus, 2009.
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