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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
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTPHOCTHOW OcHOBE. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CII0CO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lemn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO OONIEr0 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocetienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M  OKCHEPUMEHTAIBbHBIE HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHOMN IeSITeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpa3oBanust oTBOaUTCS 235 dacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZeN0), B §
Kiacce — 68 gacoB (2 Jaca B Hemenmo), B 9 kimacce — 99 yaca (3 yaca B HEHEIIHO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HMHAWBUIYAITBHBIX OCOOEHHOCTEU
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

@dusnka — Hayka o mnpupone. fBiaeHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJbllle BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnsie padbomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBI)KEHMS Tell. Macca kak Mepa HWHEPTHOCTH Tella.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKecTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIApUKa B HKUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHUs (medopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIIICHUST ¥ YBEIUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapapmuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHUS.

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

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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

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

Mexannyeckast pabota. MOIITHOCTb.

[lpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbryara. [IpuMeHeHWe mpaBWjia paBHOBECHs pblUara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETHYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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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.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHKEHUU TeNa MO ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK PsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBa MEXaHMYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koneOaHUil Tea MOJA AEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

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

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. OTpaxenne csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

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

Hemoncmpauuu.

[IpssMonMHEWHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.

L 0 N ok wN e



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (OKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cCOOMparomen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 MOroeHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PagnoaktuBHocTh. Anbga-, 6eta- 1 raMma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sznpa. HW3oromsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEl.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
U 0000IICHWS  TPEIMETHOTO  COJEPKAaHWsI W OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBIIAJICHHE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

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

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

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

W3ydyenne Qu3uku Ha ypoBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsI HAIPaBICHO Ha

JNOCTUKEHUE JIMYHOCTHBIX, METAlNpEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbpraTe u3zydeHuss (pU3MKM HA YPOBHE OCHOBHOIO OOUIET0 0OOpa3oBaHUS Y

oOyuarorierocst 0yayT cOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS

— TpOSIBJICHHE HHTEpeca K KMCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

— IEHHOCTHOE OTHOILIEHUE K IOCTH)KEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXIE€HHUU OOIIECTBEHHO 3HAUYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUMN
bu3uKy;

— OCO3HAHUE BaXKHOCTU MOPAIbHO--3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHpPHSTHE DSCTETUYECKHX KauecTB (HU3UYECKON HayKu: €€ TapMOHHYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHHME LIEHHOCTU (U3MYECKOW HAYyKHM KaK MOILIHOTO HHCTPYMEHTa MO3HaHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

— pa3BUTHE HaydyHOH JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEeI0BaTeIbCKON
NEATEIbHOCTH;

5) dopMupoBaHuA KyJAbTYPbI 310POBbSl U AIMOLMOHAJIBLHOI0 0JIATONOJYYMSI

— OCO3HaHHWE IIEHHOCTM Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTH MPaBUJI OE30MAaCHOTO MOBEIEHUSI Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJICKTPUICCKUM U TEIUIOBBIM 000PYI0BAHUEM B JOMAITHUX yCIOBUSX;

— copMupoBaHHOCTh HaBbIKa pediiekcuy, MpU3HAHUE CBOETO MpaBa Ha OMHUOKY U
TaKOro K€ IpaBa y JpPyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— AaKTMBHOE YYacTH€ B PEHICHUM MpaKkTUYeCKHX 3ajady (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3allui, Topojia, Kpas) TEXHOJOTHYECKOM M COLMAIBbHOU
HaIpaBJIECHHOCTH, TPEOYIOLIMX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

7) 3KOJIOTHYeCKOT0 BOCIITUTAHMSA



— OpHUEHTAllMs Ha NMPUMCHCHHE (PU3NYSCKUX 3HAHWM IS PEIICHMS 3a7ad B 00JacTH
OKpYJKAaloIlel Cpeapl, TUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HMX BO3MOXHBIX
MIOCJICJICTBUM ISl OKPY KaIOIIEH CpeJIbl;

— OCO3HaHME TI00ATHFHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U MTyTeH MX PEIICHMUS,
8) ananTanuu K M3MEHAIONIUMCS YCIOBUSIM COIUAIBLHON U PUPOIHOI CPebl:

— TOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBHITOJHEHWW HWCCIECJOBAHUN W TIPOEKTOB
(bU3UYECKOM HAMPaBIECHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHUYCCKYIO JICATCIBHOCTD;

— MOTpeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HUCie (HOPMYIUPOBAThH HUIEH,
TIOHATHS, THIIOTE3bI 0 PU3NIECKUX 00BEKTaX U SIBJICHUSX;

— oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHMM M KOMIICTEHTHOCTEH B 00JacTH
busuKy;

— IJTAHUPOBAHKME CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUCCKUX 3HAHUM;

— CTPEMJICHHE aHaJIM3UPOBaTh M BBISBIATH B3aHMOCBS3M IPHUPOJIBI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUSCKUX 3HAHHIM;

— OIICHKAa CBOUX JACHCTBUH ¢ YUETOM BIUSHUSA Ha OKPYKAIOIIYIO CPEIy, BO3ZMOMXKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTre ocBOEHHS TMporpamMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanust y oOyuarormierocsi OyayT chopMHUpPOBaHbI MeTalpeMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIUE MMO3HABATENIbHBIC YHUBEPCAIbHBIC yUeOHbIE NEHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YIeOHBIE TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABIWBATh CYIIECTBCHHBIM TMPU3HAK KIACCU(UKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUYHS B paccMaTpHBaeMbIX (akTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBICHUSIM;

e BBISBJISITH IPUUMHHO--CIICJICTBEHHBIE CBS3U NPHU M3yUYCHUHM (PU3NUYECKUX SBIICHUN
U TIPOIIECCOB, JIeJIaTh BHIBOJBI C MCIOJIb30BAHUEM JICTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NIECKUX BEITUYNH;

e CaMOCTOSITEJILHO BBIOUpATh CHOCOO pemIeHus y4eOHOU Qu3anuecko 3agadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIIEHUs, BHIOOp HanOoJiee MOIXOSIIETO C
Y4ETOM CaMOCTOSITEIIBHO BBIZICIICHHBIX KPUTEPUEB).



Ba3oBble ucciiegoBareLCKue 1elCTBUSA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIEI0BaHNE (PU3UUECKOTO SIBJICHUS;
OIICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh WMH(OpPMAIUIO, MOJYyYEHHYIO B
XO/JI€ UCCJIEIOBAHMS HIIA IKCIIEPUMEHTA;

CaMOCTOSTENIbHO (popMyIHMpoBaTh OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JalIbHEMIee pa3BUTHE (PU3MYECKUX MPOIECCOB, a
TaKXe€ BBIABUTaTh MPEANOJIOKEHUS 00 HMX pPa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pabora ¢ nndpopmanueii:

IPUMEHSTh PAa3JIMYHbIE METOJIbI, UHCTPYMEHTBI U 3alPOChl IIPU MOUCKE U 0TOOpE
uHbOpMAIIMM WM JaHHBIX C Y4E€TOM MPEJIOKEHHON Y4eOHOU (u3nMUecKoit
3a/1auu;

aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATH U  HMHTEPOPETUPOBATH  HH(OOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpecTaBiIeHUs HHGOpPMAIUU U
WJUTIOCTPUPOBATH pelllaeMble 3aa4K HECIIOKHBIMUA CXEMaMu, IuarpaMmMmaMu, UHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

B X0J/i€ OOCYXXJIeHUsI y4eOHOTO MaTepHuaia, pe3yjabTaToB JabopaTOPHBIX paboT u
IIPOEKTOB 3aJIaBaTh BOIPOCHI O CYIIECTBY OOCYKTaeMOW TEMbI M BBICKA3bIBATh
WJIeU, HalleJIEHHbIC Ha pEIICHUE 3a7add W TOJIepKaHue OJaroenaTeabHOCTH
OOIICHUS,

COTIOCTABJISATh CBOM CYXXJICHHUS C CYXISHHUSIMH IPYTdX YYacCTHUKOB JHANora,
0OHApPYXUBaTh PA3IUINE U CXOJICTBO IMO3UITUIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJUYHO TPEICTABIATh PE3YJBTAThl BBIMTOJHEHHOTO (PU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh W WCMOJB30BaTh MPEUMYIECTBA KOMAHIHOM ¥ WHIUBUIYATIbHON
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKO TPOOIeMBI;

IIPUHUMATh 1EJIM COBMECTHOU AEATEIbHOCTH, OPraHU30BbIBATH JICUCTBUA IO €€
JTOCTIDKCHUIO:  PaCIpeliesiaTh POJIM, OOCYKJIaTh TPOILECCHl H  PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;

BBITIOJTHSITH CBOIO YaCTh paOOThI, IOCTUTasi KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMIMUA MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.



PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYalMsIX, TPEOYIOIMIUX IS
perieHus: GU3NUeCKUX 3HaAHU;

OPUEHTHUPOBATHLCS B PA3IMYHBIX MOJIX0/1aX MPUHITHUS pelleHud (MHANBUIYabHOE,
MIPUHATHUE PEIICHUS B TPYIINE, IPUHITHE PEIICHUN TPYIIION);

CaMOCTOSITEIIEHO COCTaBIISATh AITOPUTM peIieHUs (GU3MIECKON 3a/1auul WM TIaHa
UCCJIEIOBAHUS C YUETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MPEIaracMble BApUAHThI PEIICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHBIN UHTENJIEKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu U IIPEMJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MPUYMHBI JTOCTHXKEHUS (HEIOCTUXKEHUS) PEe3yJIbTaTOB NIE€ATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJTHEHUS
(pU3HUECKOr0 MCCIEI0OBAHUS WM IMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIOopa WIM AMCKYCCUU Ha
Hay4HYIO TEMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

MpU3HaBaTh CBOE IMPaBO HAa OWIMOKY MpU pelleHUHd (PU3UYECKUX 3a7ady WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyueHuss B 7 kJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3UYECKHE W XHMMHYECKHE SBJICHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIeb, THUIOTE3a, EIUHUIBI (U3MUECKUX BEJIMYUH, AaToM,
MOJIEKYJa, arperatHble COCTOSHUS BellecTBa (TBEpPAOE, KUAKOE, Ta3000pa3zHoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPABHOMEPHOE, MPSMOJIMHEIHOE),
TpPaeKTOpHUsl, paBHOJEHUCTBYIOIIAsA cWia, nedopmanus (ympyras, IJiacTUYecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCYBL;

paznuuath sBieHusA (aud@dy3us, TEmIoBOe [BWKEHHUE 4YacTHIl BEIIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JABMKEHUE, UHEPLIMSI, B3aUMOAECICTBUE
TEJI, PaBHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalleHMs, Mepeaada
JaBJlI€HNs TBEPABIMU TEJIaMHM, JKUIKOCTSIMH M Ta3aMH, aTMOC(QEpPHOE IaBJICHUE,



IJIaBaHUE TeJI, MPEBpPALECHUS MEXAHWUYECKOW OHHEPruu) IO OMNHUCAHHIO HX
XapakTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIIMX JaHHOE
(uznyeckoe sSBICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3UYECKUX SBICHUI B OKpYXarollem
MHUpE, B TOM YHCIE (PU3HYECKHUE SIBJICHUS B MPUPOJEC: NMPUMEPHI ABUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSMH B JKMBOM M HEKHUBOW IPUPOJAE, NEUCTBUE CUIIBI TPEHUS
B NIPUPOJAE U TEXHUKE, BIMSHUE aTMOC(EPHOIO JABJICHHS HA KUBOW OPraHHU3M,
IUTaBaHUE pBIO, pblYaru B TEJI€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3aja4y B y4€OHYIO, BBIIEIATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HMUECKUX
SIBJICHUIM;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tl W (PUIUUYECKUE SBICHUS, HUCIOJIb3YS
¢usnyeckue BENUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHsAs CKOPOCTb, CHJIa YIPYIOCTH, CWIA TSKECTH, BEC Teia, Cuia
TPEHHUs, JAaBiieHUE (TBEPAOrO Telsa, >KUIKOCTH, Ias3a), BHITAJKHUBAIOIIAS CHUIIA,
MexaHuyeckas paboTa, MOUIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(Q(PUIUEHT
MOJIE3HOTO JIEUCTBUSI MEXAHU3MOB, KMHETHYECKas M TMOTEHLHMAJIbHAS SHEPIHs),
OpU OINKCAHUU MPaBWIBHO TPaKTOBaTh (PU3MUECKUNA CMBICH HCHOIb3YEMbIX
BEJIMYMH, HX OOO3HAYEHUs] W E€IUHUIBl (U3NYECKUX BEIMYMH, HaXOIUTh
(GopMynbl, CBS3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH Ipa)KN U3yUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYHH;
XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS W MPOLECCHI, UCIONb3Ys
npaBuiia CJIOXKEHUs CWI (BIOJb OJHOM TpsiMoii), 3akoH ['yka, 3akon Ilackams,
3aKOH Apxumena, MPaBWIO PaBHOBECHs phiuara (0JI0Ka), «30J0TOE MPaBUIION»
MEXaHHMKH, 3aKOH COXPaHEHHs MEXaHWYECKOW DJHEPTUM, NpPH JTOM JaBaTh
CJIIOBECHYIO (OPMYJIMpPOBKY 3aKOHA M 3allMChIBaThb €ro MaTeMaTUYECKOe
BBIPAXKCHUE;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE€ CUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIITH
NPUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHWE U3 |—2 JOrHyYecKux
1aroB ¢ onopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3NYECKUX SBJICHUN, (PU3NUECKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemath pacyéTHble 3afaud B 1—2 NEHCTBUS, HCMONb3Ys 3aKOHBI U (OPMYJIBL,
CBA3BIBAIOIIME (PU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS 3a/ayu
3aMKUChIBaTh KPaTKOE YCIOBHE, MOJCTABIATh (DU3NUECKUE BETUYMHBI B POPMYIIBI U
OPOBOJUTH PAacy€Thl, HAXOJUTh CIPABOYHBIC JIaHHbIE, HEOOXOIUMBIE JIs
pelleHuss 3aJad, OILIEHWBATh PEATUCTHYHOCTh MOJYYEHHOH  (u3mueckon
BEJINYMHBIL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh HpPU MOMOIIM (PUINIECKUX
METOJIOB, B OIHMCAHMM HCCIEAOBAHMS BBIICIATH MPOBEPSAEMOE IPEAIIOJIOKCHUE



(rumotesy), pazauyarb U MHTEPHPETUPOBATH MOJYYEHHBINH pE3yJbTaT, HAXOAMUTH
OLIMOKH B XOJI€ ONBITA, J€NAaTh BBIBOJIBI 10 €r0 PE3YJIHTATAM;

IPOBOJUTH OMNBITHI IO HAONIONEHUIO (DU3MYECKUX SIBICHUH WIH (DU3HUECKUX
CBOMCTB Ten: (HOpMyJIHpOBaTh IIPOBEPSEMBbIE MPEANOJOKEHUSA, COOUpaATh
YCTaHOBKY U3 TMPEJIOKEHHOTO O00OpYJIOBaHUs, 3alMChIBaThb XOJ OIbITa U
(bopMyIMpPOBaTh BHIBOIBI,

BBIIIOJIHATh MPSIMbIE M3MEPEHHSI PACCTOSHUS, BPEMEHH, MAacChl Teia, o0bEMa,
CWJIBI U TEMIIEPATyphbl ¢ UCHOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHOOPOB,
3aMKChIBaTh MOKAa3aHU MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM MOTPEIIHOCTH
U3MEPEHU;

MIPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKON BETUYHHBI OT APYTror
C HCIIOJIb30BAHMEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTH IIYTH PAaBHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHM JBHKEHUS Te€ja, CHUJIbl TPEHUS CKOJBXKECHHS OT
Beca Teja, KadecTBa OOpabOTKM NMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI
TPEHUs] OT IUIOLIAAM CONPHUKOCHOBEHHS TE€J, CHJIbl YIPYTOCTH OT YJUIMHEHUS
MPY>KUHBI, BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOrPYXEHHOM YacTU Tejla U OT
IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tella, OT TIIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TEJNO, YCIOBHUH IIJIABaHUS TEJN, YCIOBUN PAaBHOBECHS pbluara
n OJIOKOB), y4aCTBOBaTh B IUIAHUPOBAaHUU Y4YEOHOrO HCCIIEIOBAHUS, COOMpATH
YCTAaHOBKY U1  BBINOJHATH M3MEPEHUs, CJIeAyd MPEIJOKEHHOMY IUIaHy,
(UKCHpOBaTh PE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKHUX BEIUYUH B
BUJE MPEAJIOKEHHBIX TaONMll U TpaUKOB, JelaTh BBIBOJABI MO pe3yjbTaTam
UCCJIEI0BAHNS;

MPOBOJIUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYMH (IUIOTHOCTH BELIECTBA
KUAKOCTH W TBEPAOro Tella, CUjla TPEHHSI CKOJBXKEHHMS, JaBICHHE BO3/yXa,
BBITAIKMBAOIIAsl CWJIA, JEWCTBYIOIIAas Ha NOTPYKEHHOE B JKUIKOCTh TEIIO,
KOO(QOUIUEHT  TOJIE3HOr0  JEHCTBHSL  MPOCTBIX  MEXaHU3MOB),  CIEIYs
NPENJIOKEHHOW  MHCTPYKLMU: TPU  BBIIOJHEHUH  HM3MEpPEHH  coOHpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISITH 3HAUYEHUE UCKOMOM BEJIMYUHBI;
coOnro/IaTh TMpaBujia TEXHUKM OE€30MaCHOCTH Mpu padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI ACHCTBUS NMPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOINAIIIMECs COCylbl, OapoMeTp, pblyar,
MOJIBM>KHBIN U HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHUMUIIBI JACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMMCaHUsA (B TOM YHCIIE: MOJIIUIHUKHA, YCTPOKWCTBO
BOJIONIPOBO/IA, TUAPABIWYECKHA IpPEcC, MAHOMETpP, BBICOTOMEp, NOPLIHEBOMN
HAacoc, apeoMeTp), MCMOIb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHUU U
HEOO0XOoAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOANTh TPHUMEPHl (HAXOAUTh WH(OpPMAIMI0O O MpUMeEpax) MPAKTHIECKOTO
WCIIONIh30BaHUs (DU3UYECKUX 3HAHUN B TIOBCETHEBHOM KU3HH JJIsi OOECTICUCHUS
0e30macHOCTH MpU OOpallleHUH C MpUOOpaMu W TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUsI 3/I0pPOBbSi U COOJIIOJICHUS HOPM SKOJOTUYECKOTO IOBEJCHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBJISTH OTOOP MCTOYHUKOB MH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOUIUMXCS 3HAHUM M TYTEM
CpPaBHEHUS PA3IMYHBIX MCTOUYHUKOB BBIJCIATH MH(POPMALIUIO, KOTOPAs SBISETCS
IPOTUBOPEYUBOUN UIIM MOXKET OBITh HEIOCTOBEPHOM;

WCTOJB30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUM HAayYHO--TIOMYJSIPHYIO
auTeparypy (GU3MYECKOTO COJEpKaHUs, CIIPaBOYHBIE MAaTEpUAIIbI, PECYPChl CETH
WNurtepHer, BinajeTh NpuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC U YCTHBIE COOOIIECHUS] HA OCHOBE
2-3 wuCTOYHWKOB uWH(MOpMaIuu (U3MIECKOTO CONEpPKaHUSA, B TOM YHCIC
MyOJIMYHO JIeNlaTh KpaTKHE COOOIIECHUSI O pe3yJibTaTaX MPOEKTOB WU Y4EOHBIX
UCCIIENOBAHUM, TIPU 3TOM TIPAMOTHO WCIIOJIb30BaTh HW3YYEHHBIN TOHSITHUIAHBIN
anmapar Kypca (GU3uKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIUEH;

MpU  BBHIMOJIHEHUH Y4YE€OHBIX TMPOEKTOB M  MCCJIEAOBAHUN pacmpeiessiTh
00sI3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMu, CJICIUTH 3a
BBITIOJTHEHUEM TIUIaHA JCHCTBUM, aJIeKBAaTHO OLICHMBATH COOCTBEHHBIM BKJIaa B
NEATENIbHOCTh TPYIIbl, BBICTpaMBaTh KOMMYHHUKAaTHBHOE B3aUMOJCICTBHUE,
YUHUTBIBAsi MHEHUE OKPYKAIOLIUX.

K koHuy oOyueHus B 8 kJiacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMIKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHUSI BEILECTBA, KPUCTAUIMYECKHE U aMOp(HbIE
T€Ja, HACBIIICHHBI M HEHACBIIECHHBIA I1ap, BJIAXKHOCTH BO31yXa, TEMIEpaTypa,
BHYTPEHHSISI DHEpPrus, TEIUIOBOW JIBUTaTEllb, JJIEMEHTAPHBIN JJIEKTPUYECKUN
3apsd, DJEKTPUYECKOE II0Jie, IPOBOJHUKU UM JIUDJIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE T10JIE;

pasnuyaTh ABJICHHS (TEIUIOBOE PACUIMPEHHE U CKaTUE, TeIIonepeaaya, TEmioBoe
paBHOBECHE, CMauyMBaHWE, KallWJUIAPHBIE SIBJICHMS, WUCIAPEHUE, KOHICHCALWs,
IUTaBJICHWE, KpUCTaUM3alus  (OTBEpAEBaHHUE), KUIIEHUE, Teronepenaya
(TEnI0MpPOBOIHOCTD, KOHBEKIIHS, U3JIyYEHUE), AIEKTPU3ALUS Tell,
B3aMMOJICHCTBHUE 3apPsI0B, IEUCTBUA JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, AEMCTBUE MAarHUTHOT'O MOJII HAa IPOBOJAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKLHKSA) MO ONUCAHUI0 MX XapaKTEPHBIX CBONCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;



pacrno3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3NYECKUX SIBICHUNA B OKPYKaIOIIEM
MHUpE, B TOM 4YHucClie (U3NYECKUE SABJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAJUIBI B IpUpoJIe, uznyuenue ConHua,
3aMep3aHue BOJA0EMOB, MOpCKUE Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, HHEs, CHera,
AIIEKTPUYECKUE SIBICHUA B aTMocdepe, SIEKTPUYECTBO KHUBBIX OPTaHU3MOB,
MarHuTHOE ToJie 3eMITH, APEid MOTIOCOB, POJIh MATHUTHOTO TOJIS IS )KU3HU Ha
3emile, TOJIAPHOE CHSIHME, MPU 3TOM MEPEBOAMTH IMPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (PU3UUYECKUX SBIICHUN;
ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (UIUYECKUE SIBICHUS, HCIOJIb3YS
¢usznyeckue BENUYUHBI (TEMIIepaTypa, BHYTPEHHSSI OJHEPIus, KOJIHMYECTBO
TEIUIOThI, YJEelbHAas TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA ILJIABJICHUS,
ylelbHasg TeIoTa MapooOpa3oBaHUs, yjAelbHAas TEIUIOTa CropaHus TOIUIUBA,
KOO(PGUIUEHT TMOJIE3HOTO JEWCTBUA TEIUIOBOM MallMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTh BO3[yXa, DJJEKTPUYECKUA 3aps], Cujla TOKa, DSIEKTPUYECKOE
HaIpsHKEHUE, COMPOTHUBIICHHE MPOBOJIHUKA, YAECIbHOE CONPOTUBIIEHUE BEILECTBA,
paboTa M MOIIHOCTh JJIEKTPHUYECKOTO TOKAa), MpPHU OINUCAHUUA TPABHIBHO
TPaKTOBaTh (PU3MYECKUM CMBICI MCIOJIB3YEMbIX BEIWYMH, OOO3HAUCHUA U
eAUHUIBI (U3MYECKUX BEIUYHUH, HAXOAUTHh (HOPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3UYECKYIO BEJIUYUHY C JIPYTMMHU BEJIUYHMHAMH, CTPOUTHh TpaUKy U3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS W MPOLECCHI, UCIONb3Ys
OCHOBHBIE  IIOJIO)KEHHS  MOJIEKYJISPHO--KUHETUYECKOM  TEOPUU  CTPOCHMS
BELIECTBA, NMPHUHIMUI CYINEPIO3ULHUH I0JEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsa, 3akoH OMa Jy1sl ydacTka uenw, 3akoH Jxoyns—JIeHia, 3akoH
COXpaHEHUsl DHEPruu, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHMCJIE U B KOHTEKCTE
CUTyaluu MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTMUECKHUX I11aroB
c omopol Ha 1-2 M3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUU, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarh pacy€THBIC 3aJaud B 2—3 JEHCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/layd
3aMuChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEJOCTATOK JAHHBIX I PELICHUS
3aJa4, BBIOUpPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIC Uil €€ pelleHus,
MPOBOAMUTH PACUEThl M CPABHUBATH MOJIYYCHHOE 3HAYCHHE (PU3NUECKON BETUUMHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTth MpoOJIeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOILIU (PU3NYECKHUX
METOHOB, MCIIOJNb3Yys OIMCAHUE MCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE



MPEIOJIOKEHNE, OLEHUBATh MPABUILHOCTD MOPSAKA MPOBEICHUS HUCCIEAOBAHNUA,
JIeN1aTh BBIBOJIBL;

POBOJUTH OMbBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WA (PU3NYECKUX
CBOMCTB TeN (KamWUISIpHBIEC SIBJIICHUS, 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro
0o0b€Ma, TeMIlepaTypbl, CKOPOCTH NpOLEcca OCThIBAHUS W HArpeBaHUs IpU
M3JIyYEHUH OT LIBETa M3JIydarollend (MOIJIOMAneil) MOBEPXHOCTH, CKOPOCTh
WCIApEHUs BOJBI OT TEMIIEpaTyphbl XUAKOCTH W IUIOHIaAd €€ MOBEPXHOCTH,
ANEKTPU3aLUA TEJl U B3aUMOJCHCTBUE AIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBIE
MOCTOSIHHBIX MarHUTOB, BU3YyaJu3allksl MAarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB,
JACHCTBHUSI MAarHUTHOTO TIOJISI HAa MPOBOJAHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHmra,
CBOMCTBA 3JIEKTPOJIBUTaTENsl MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATH MPOBEPSEMBIE
IOPEINONIOKEHUA, COOMpaTh YCTAHOBKY U3 NPEIJIOKEHHOIO 00OpynI0oBaHuS,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BBIBOJBL;

BBIMOJHATh NPSAMbIE HU3MEPEHUs] TEMIEepPaTypbl, OTHOCHUTEIbHON BIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMPSOKEHUSI C KCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (DPU3UYECKUX BEIUYMH, CPABHHUBATH PE3YyJIbTaThl U3MEPEHUN C YIETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKON BETMUUHBI OT APYTOif
C HCTHOJB30BAHUEM TPAMBIX HM3MEPEHUH (3aBUCHMOCTH  COMPOTUBIICHHUS
MPOBOJIHUKA OT €ro JUIMHBI, TUIOHIAJAM MONEPEYHOT0 CEUYEeHHUs] U YIEIbHOTO
CONPOTHUBJICHUS BEILIECTBA MPOBOJAHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHUK,
OT HampsOKEHUST Ha TPOBOJHUKE, MCCIEIOBAHHWE IIOCIEA0BATENbHOIO U
napajuleIbHOTO  COEAMHEHUN MPOBOJHMUKOB): IUJIAHUPOBATh MCCIEIOBAaHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIEAys MPEAJIOKEHHOMY IUIaHy,
(GuKCHPOBATh PE3yNbTaThl OTYYEHHOW 3aBUCUMOCTH B BUE TaOIHI] U TpadUKOB,
JieJ1aTh BBIBOJIBI [0 pE3yJIbTaTaM UCCIIEJOBAHMUS;

OPOBOJAUTh  KOCBEHHbIE  M3MEPEHUs  (PU3NYECKUX  BEIMYMH  (yAeJbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOAHHKA, paboTa U MOIIHOCTh
ANEKTPUUECKOr0 TOKA): MIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAILHYIO
YCTaHOBKY, CIEAys TMPEAIOKEHHOW WHCTPYKIIMM, W BBIUUCIATH 3HAYCHUE
BEJIMYMHBL;

coOmo/IaTh TpaBUjia TEXHUKHW OE30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIHUIBI JCUCTBUS HM3YyYEHHBIX MPHOOPOB M TEXHHUUECKUX
YCTPOMCTB C ONMOPOW HA MX OMHCAHUs (B TOM YMCIIE: CUCTEMA OTOIUJICHUS IOMOB,
TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOIBTMETpP, CUETUMK DIECKTPHUUECKON
SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HArpeBaTEIbHBIE AIIEKTPONPUOOPHI
(TpuMepsl), INEKTPUUECKUE TPEIOXPAHUTEIH, DIEKTPOMArHUT, SJIEKTPOIBUTaTEIh



MOCTOSIHHOTO TOKa), MCMOJb3Yysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUN U
HeoO0XouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI IO
CXeMaM UM CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIA TEpPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHErO CrOPAaHMs, 3IIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbl 3JEKTPUYECKUX IENel C MOoCIeAOBaTENbHBIM U
MapajuieIbHbIM COEIWHEHUEM 3JEMEHTOB, pa3jiuvas YCJIOBHblE OOO3HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX LETIEH;

OPUBOAUTH MNpUMEPHl (HAXOAUTh WHMOpPMAIUI0O O MpUMepax) MPaKTHUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCETHEBHOM KHU3HU IJIs1 0OeCTeueHUs
0e30MacHOCTH MpHU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMH YCTPOMCTBAMHU,
COXPAaHEHHUsI 3JI0pOBbS U COOJIOAEHHMS HOPM 3KOJOTMYECKOrO IOBEACHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBIIATh MOUCK MH(popManuu Gpu3ndeckoro cojepkanusi B MHrepuere, Ha
OCHOBE MMEIOIMXCS 3HAHUN U MyTEM CPAaBHEHHSI JAOMOJIHUTENIbHBIX MCTOYHUKOB
BBIJICJISITh MHPOPMALIUIO, KOTOpasi SBJIAETCA MPOTHBOPEUYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJb30BaTh MpPHU BBINOJIHEHWU YYE€OHBIX 3aJlaHUNl HAyYHO--TIOMYJISIPHYIO
TUTEPATypy (U3UUECKOrO COAEpPMaHUs, CIPABOYHBIE MaTEpHAIIbl, PECYPChl CETH
WNurepHeT, BIajgeTh NpuUEMaMHU KOHCIEKTHPOBAHUSA TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIC MUCHMEHHBIE U KPAaTKUE YCTHBIC COOOIICHHs, 00001Ias
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DPU3MUYECKOTO COAEPKAHUS, B TOM
qycie MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOW MJIM MCCIIEI0BATENbCKON
NEATENIBHOCTH, IPU 3TOM TIPAMOTHO MCIOJI30BATh WM3YYEHHBIM TMOHSITHUHHBIN
anmnapar Kypca (GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IpU BBIMOJIHEHUH y4EOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenenaTb OOf3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBJICHHBIMU
3a/layaMu, CIEIUTh 3a BBIIIOJIHEHHEM IUIaHa JCHCTBUU M KOPPEKTHUPOBATH €rO,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIaJ B IEATEIbHOCTh TPYMIIbl, BHICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJIEUCTBHE, TPOSABISASL  TOTOBHOCTh  pa3peniaTh
KOH(JIUKTHI.

K koHuy oOyueHus B 9 kJjiacce mpeIMeTHblE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

UCIOJIb30BaTh TOHATHA: CUCTEMa OTCUY€Ta, MaTepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTENBHOCTh ~ MEXaHMYECKOro  JBIKeHus, aedopmaums  (ympyras,
IJJACTUYECKasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpys3ku, LEeHTp TAKECTH, aOCOIOTHO TBEPIOE TEJO, LIEHTP TAKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMYECKHE KojeOaHWs M BOJIHBI, 3BYK, MH(pPa3ByK U



YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTaJbHO30PKOCTh, CIIEKTPBI UCIyCKaHUS U MOTJIOMIEHUs, albda-,
0eTa- 1 raMMa-u31y4eHMsl, U30TOIIbI, sIIEpHAsi SJHEPTEeTUKA;

pa3nanyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMAaJeHHE Tel,
PAaBHOMEPHOE JIBM)KEHHE IO OKPYXKHOCTH, B3aWMOJIECHCTBUE TE€J, PEAKTUBHOE
IBIKEHUE, KOJeOaTreJbHOE JBWKEHUE (3aTyXaroUMe€ W  BBIHYXKJICHHBIE
KoJIe0aHMs1), PE30HAHC, BOJIHOBOE JBM)KEHUE, OTPAKEHUE 3BYKa, MPSIMOIMHENHOE
pacnpocTpaHEHHE, OTPaKEHHE U TIPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXCHHE CBETa, pa3JoXKeHHe Oeloro cBeTa B CIEKTP U  CIOXKEHHUE
CHEKTpaJIbHBIX IIBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs paJUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOro CIEKTpa M3Iy4eHHs) 10 ONHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOUIUMX JIaHHOE
(uznyeckoe sBICHUE;

pacno3HaBaTh MNPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBJIECHUN B OKpPYXKaroLIEM
Mupe (B TOM uwHciie (U3MYECKUE SIBICHUS B MPUPOJE: NPUWIMBBI U OTIIUBHI,
nBrokeHue IutaHerT COJHEYHOW CHUCTEMBI, PEAaKTUBHOE JBUXXCHHUE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMH, 3EMIIETPSICEHHE, CEHUCMHYECKUE
BOJIHBI, IlyHAMH, X0, LIBETA TEJI, ONITUYECKHE SIBJICHUS B IPUPOAE, OUOIOTMYECKOE
NEUCTBUE BHUJIMMOIO, YIbTPaUOJETOBOIO W PEHTTEHOBCKOTO H3JIY4YEHUH,
€CTECTBEHHBI PAJUOAKTUBHBIA (POH, KOCMUYECKHE JIy4YH, PaAHMOAKTUBHOE
U3JIy4CHHE NPUPOJHBIX MUHEPAIOB, NEHCTBHE PAJMOAKTUBHBIX H3JIyYCHHH Ha
OpraHM3M YeJIOBEKa), IPU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 337auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3HUUECKUX SBJICHUIA;
ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (DUIUUYECKUE SIBICHUS, HUCHOJIb3Ys
¢usznyeckue BEIMYMHBI (CpelHsII M MIHOBEHHAas CKOPOCTh Teja IpH
HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IEPEMELICHHE, ITyTh, YII0Bask CKOPOCTH,
CWJIa TPEHHMsl, CUJIa YIIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJleHus,
BEC TeJjla, UMITYJIbC TeJla, MUMITYJIbC CHJIbl, MEXaHH4YecKas pabdoTa MU MOIIHOCTb,
NOTEHIMAIbHASL SHEPIrusl Tena, MOAHATOr0 HaJ TMOBEPXHOCTHIO  3€MJIH,
MOTEHIMANIbHAS SHEPIUs CHKATOW MPYKUHbI, KUHETUYECKas JHEPrus, IOIHas
MeXaHW4YecKas SHEpTus, MepUoJl U YacTOTa KoJIeOaHUM, IIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPElbl), Mpu
OMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICH UCIHOJIb3yEMbIX BEJIMYMH,
0003HaueHUd W E€OUHULBI (QU3UYECKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEITUYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI, UCIOJB3YS
3aKOH COXPaHEHHUs DSHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHMS, IPUHLIUI



CYTEPIIO3UIIMA CWJI, TIPUHIMI OTHOCUTENbHOCTH ['amunesi, 3akoHbl HpioTOHA,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsIOBOIO U MAacCOBOTO YMCEI MPHU AJIEPHBIX PEAKLUsIX, IPU ITOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMMCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKCHHC,

OOBSACHATH (PU3UUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUIHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMUECKUX ILIAroB ¢ OMOpPOH
Ha 2-3 W3Y4YEHHBIX CBOWCTBA (U3MUECKUX SIBICHHUM, (PU3MUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemath pacy€THbhIE 3a7adyu (ONMUpaIoIIMecss Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YSI 3aKOHBI W (OPMYJIbl, CBSA3BIBarolMe (U3MUYECKUE BEJIMYMHBI: Ha
OCHOBE aHaJM3a YCIOBUS 3aJa4d 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBbIC, BBIOMpPATh 3aKOHBI M  (POPMYIIHI,
HEOOXOAMMBIC ISl PEIICHHUS, TPOBOIUTH PACUETHI U OIEHUBATH PEATUCTUIHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMIUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NUYECKHUX
METOJIOB, UCIIOJIb3ysl ~OINWCAaHWE HCCJICNIOBAHMS, BBIJICIATH IMPOBEPSEMOE
MIPEANOJI0KEHNE, OIICHUBATh MPABHIILHOCTD MOPSIKA MTPOBEACHUS MCCIICIOBAHNSA,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOFOACHUHN U OTIBITOB;
MPOBOJIUTH OTMBITH TIO HAOMIOACHUIO (DU3UYCCKUX SBICHUN WM (PU3NISCKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHUsSI YHEPTHUH,
3aBUCUMOCTh TIEpHOJa KOJeOaHU TPYKUHHOTO MAasTHHKAa OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT aMIUIATYABI MajblX KOJICOAHWH,
NPSIMOJIMHEHOE PacIpOCTPaHEHNE CBETa, pas3lio’keHHEe Oeoro CBeTa B CIIEKTD,
U3YYCHHE CBOMCTB M300pa)K€HUs B IJIOCKOM 3€pKajie U CBOMCTB HM300paKeHUS
npenMera B coOuparomield JnH3e, HAOMIOJIEHWE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYyUYEHHUS): CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa o00OpyJIOBaHMS, ONKWCHIBATH XOJ ONbITA MW €ro  pe3yJbTarhl,
bopMyIUpPOBaThH BHIBOJIHI;

MIPOBOJIUTH MPU HEOOXOJIMMOCTH CEPHUI0 TIPSIMBIX U3MEPEHUH, OTpeIeTsisi CpeHee
3HAUYCHHUE M3MEPSeMOil BeMTWYUHBI (POKYCHOE PACCTOSTHUE COOMPAIOIICH JIMH3HI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEpEeHUs (M3MEPUTETHLHOTO TPUOOpA);
IPOBOJIUTh  HCCIEAOBAaHHE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHH (3aBUCUMOCTH ITyTH OT BPEMCHH IIPH
PAaBHOYCKOPEHHOM JBWXEHUU 0€3 HadalbHOW CKOPOCTH, TEPHOJa KOJIeOaHWH
MaTeMaTUYeCKOr0 MAasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH yTJia OTPaKEHUS
CBETa OT yrja MajJeHHs M yrjia NpeOMJICHHs OT yrjla MajJeHus): MIaHupOBaTh
UCCJIeIOBAHUE, CAMOCTOSITEIbBHO COOUPATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI



MOJIyY€HHOW 3aBHCUMOCTH (PU3MUECKHX BENWYMH B BUAE TaOMUIl U TpaduKOB,
JIeN1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BEIMYUH (CPEAHSst CKOPOCTh U
YCKOpEHHE TeJa MPU PaBHOYCKOPEHHOM JBMXKEHUHU, YCKOpPEHHE CBOOOJHOIO
najeHus, JKECTKOCTh  MPYXUHBL, KOIDPUIMEHT TPEHHs  CKOJbXKEHUS,
MexaHudyeckas paboTa ¥ MOIIHOCTh, 4YacToTa M Tepuox  KosieOaHui
MaTeMaTUYECKOro U MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomei
JUH3bI, PpaJUOaKTUBHBIK  (OH):  TMIAHUPOBATH  M3MEpPEHUs, coOupaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY M BBINOJHATH  M3MEPEHUs,  Clenys
MPEIJIOKEHHOW MHCTPYKIIMH, BBIYUCIATh 3HAYCHHE BEIMYMHBI U aHATH3UPOBATH
MOJIyYEHHBIE PE3YNBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHU;
coOnroaTh MpaBWila TEXHUKH Oe30macHocTH npu pabote ¢ 1abopaTopHBIM
000py10BaHUEM;

pasznuyaTh OCHOBHBIE TPU3HAKK U3YUYCHHBIX (PM3MUECKUX MOJEINICH: MaTepruaabHas
TOYKa, a0COJIOTHO TBEPOE TEI0, TOUCUHBIH UCTOUYHUK CBETA, JTy4d, TOHKAS JIMH3A,
IJIaHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOTIO S]1pa;
XapaKTepU30BaTh TMPHUHIUIIBI JCHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € ONOpOM Ha WX OmucaHus (B TOM YHCIE: CHUAOMETP, JAaTYUKU
MOJIOKEHUS, PACCTOSHHUSI M YCKOPEHHUS, paKeTa, D3XOJOT, OYKH, MEPUCKOII,
¢doToamnmapar, ONTUYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETp, Kamepa
BunibcoHa), uCHofb3ys 3HaHUA O CBOWCTBaX (PU3MYECKUX SBJICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YUYCHHBIX TEXHUYECKUX
YCTPOWCTB, H3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLIECCOB MPHU
penieHn y4eOHO--TIPAaKTUUECKUX 3a]ad, ONTHYECKHE CXEMBbl JJI1 MOCTPOEHUs
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpArOIIeH JIMH3E;

NPUBOIUTH MPUMEPHI (HAXOAUTh WHMOpPMAIUI0O O MpUMepax) MPaKTHUYECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCETHEBHOM KHU3HU ISl 0OecrieyeHUs
0e30macHOCTH MpU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMU YCTPOMCTBAMH,
COXpaHEHUsl 3/I0pPOBbSi W COOJIIOJICHUS HOPM SKOJOTMYECKOTO IOBEJICHUS B
OKPYXarUIEH CpeIe;

OCYIIECTBIIATh TOUCK HMH(OpMarmu (usnueckoro conepkanus B HHTepHere,
CaMOCTOSTENbHO (GOPMYIUPYS MOUCKOBBIN 3alpOC, HAXOAUTH IyTH ONPEACICHUS
JIOCTOBEPHOCTH TOJYyYCHHOW HHQpOpMaIMd Ha OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJTHUTETHHBIX HCTOUHUKOB;

WCIIONIb30BaTh TMpPH BBIMOJIHEHUHM YYEOHBIX 3a/laHUil  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COAEP)KaHUA, CIIPAaBOYHBIE MaTepUaNbl, PECYPChl CETU
WNurtepHet, BiajgeTh NpuéMaMHu KOHCIEKTHMPOBAHUSA TEKCTa, MpPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;



CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE MH(MOPMAIIUHU U3

HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOIUIHO IPEICTaBISITh

pE3yNbTaThl MPOSKTHOM UITM UCCIIEI0BATEIbCKON AEATEIBHOCTH, IPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh N3YUECHHBIA MOHATUNHBIN anmapat u3y4aemMoro pasjaeina Gu3nKu u
COMPOBOX/IaTh BHICTYIUICHHE MPE3CHTALIMEN ¢ YIETOM OCOOCHHOCTEN ayIUTOPUH

CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ | pas/esioB M TeM Bcer  Konrpoabunt  IIpakTnyeckn
oOpa3oBaTe/ibHbIE
1| NporpaMmMbI 0 e padoTsl e padoThl
pecypcsbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIEro MUpa
bubnnoreka IIOK
®dusuka - HayKa o
11 2 https://m.edsoo.ru/7f41619
MpUpoJIie 4
DUBIIeCKIe bubnnoreka IIOK
1.2 2 1 https://m.edso0o.ru/7f41619
BEJIMYUHBI 4
EcTtecTBeHHOHAYYHBI bubmorexa HOK
1.3 N i 2 https://m.edsoo.ru/7f41619
1 METOJ ITO3HAHUA 4
Hroro mo pazneny 6
Paspen 2. IlepBoHayanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6nuoreka [IOK
2.1 Crtpoenue BerecTBa 1 https://m.edsoo.ru/7f41619
4
JIBrkenue u bubnmoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f41619
YaCTHI] BEIIECTBA 4
ArDeraTHbLe but6mmoreka [IOK
2.3 P 2 https://m.eds00.ru/7f41619
COCTOSTHUSI BEIIeCTBa 4
Hroro no pasneny 5

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

31 Mexanuueckoe

JIBIDKEHHE

3

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41619



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

4

Huepuus, macca,

Bbubnuoreka LIOK

3.2 4 1 https://m.edsoo.ru/7f41619
IJIOTHOCTH 4
bu6nuoreka [IOK
3.3 Cwuita. Buapl cui 14 2 https://m.edso00.ru/7f41619
4
Hroro mo pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
Hasnenue. [lepenaya
JTABJICHUS TBEPIABIMU bubnnoreka IIOK
4.1 TeJIaMH, 3 https://m.edso0.ru/7f41619
KHUJIKOCTAMHU U 4
razaMu
bubmuorexa [JOK
4.2 JlaBneHue XuaKOCTH 5 https://m.edsoo.ru/7f41619
4
bubmuorexa [JOK
A
4.3 TvMOCpepHOe 6 https://m.edsoo.ru/7f41619
JIaBJICHHUC 4
JlecTBUE KUAKOCTH
bu6nuoreka [IOK
¥ rasza Ha
4.4 . 7 3 https://m.edsoo0.ru/7f41619
MOTPY>KEHHOE B HUX 4
TeJo -
Uroro no pazneny 21
Pa3pnen 5. PaGoTra m MOIIHOCTB. JDHeprus
bubmmoteka [IOK
5.1 PabGora u MoIHOCTH 3 1 https://m.edso00.ru/7f41619
4
MpocThie bubmuorexa [JOK
5.2 p 5 1 https://m.edsoo.ru/7f41619
MEXaHU3MBbI 4
Mexanndeckas bubmorexa LOK
5.3 4 1 https://m.edso0o.ru/7f41619
SHEPTHUs 4
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
YACOB IIO 68 12

I[TPOTPAMME



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

8 KVIACC

I[TPOT'PAMME

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTesibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsl
Pa3pen 1. TenioBble siBJIeHUSA
Crpoenue u bubnnoreka [JOK
11 CBOICTBa 6 https://m.edsoo.ru/7f4181
BEIIIeCTBA ce
TeILIoBLIe bubmuoreka [JOK
1.2 23 2 4 https://m.edsoo.ru/7f4181
MIPOLIECCHI co
Utoro no pazneny 29
Pazjen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE
3apsiIbl. bubmmoreka [JOK
2.1 3apspKEeHHbIE Tenna 7 https://m.edsoo.ru/7f4181
U UX ce
B3aNMOJICHCTBHE
[TocTossHHBIM bu6mmoreka [IOK
2.2 JNEKTPUUECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 2 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast UHAYKLIUS co
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 13
YACOB I10



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

9 KVIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HammeHoBaHue
(uudposbie)
n/  pasgenoBuTeM  Beer  Komrpoann — Ilpakruueck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
[IpsimonuneitHoe bubnmoreka [JOK
11 paBHOMEpHOE 9 https://m.edsoo.ru/7f41
JIBUYKCHUE adab
[IpsimonuneitHoe bubnuorexa [IOK
1.2 PaBHOYCKOPEHH 7 1 1 https://m.edsoo.ru/7f41
0O€ JIBIDKCHUEC ad4ab
3aKOHLL bubmuorexa [JOK
1.3 22 1 https://m.edsoo.ru/7f41
JTMHAMUKHA
a4ab
Wroro mo paszneny 38
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
MexaHn4ecKue bu6nmoreka [IOK
2.1 KoJieOaHus 1 16 1 1 https://m.edsoo.ru/7f41
BOJIHEBI ad4ab
Wroro mo pazneny 16

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DNeKTpOMarHuT
Hoe ole I bubmmorexa [JOK
3.1 18 1 1 https://m.edsoo.ru/7f41
3IIEKTPOMATHUTH
a4ab
bI€ BOJIHBI
Hroro no paszneny 18
Pa3nen 4. CtpoeHne aToMa 1 aTOMHOIO siApa
Hcnyckanue u bu6muoreka [JOK
41 IOTJIOIEHUE 6 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
Crpoctie bubmuorexa [JOK
4.2 P 3 https://m.edsoo.ru/7f41
aTOMHOTO sjIpa 2436
SnepHbIe but6mmoreka [IOK
4.3 P 12 2 2 https://m.edsoo.ru/7f41
peaknuu 2436
Hroro mo pazaeny 17



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

Pasznen 5. Ctpoenue u 3Bonionust Beenennoit

Crpoenue u bubnmoreka [JOK
5.1 DBOJTIOLHUSA 6 https://m.edsoo.ru/7f41
Bcenennoi adab

Uroro mo pazneny 6

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

99 6 5



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