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HOACHUTEJBHAS 3AIIMCKA

Ilporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOWEro 06pa3zoBaHMA
COCTaBIIEHa Ha OCHOBE IONOXKEHHWA M TpeOoBaHMil K pe3ylNbTaTaM OCBOCHHS Ha
6a30B0M ypOBHE OCHOBHOM 00pa3OBaTeNBHOM HPOTPAMMEI, MPEACTABIEHHBIX B
®I'OC 000, a Taxxe ¢ yuéroM (efepanbHON paGodeii MPOrpaMMEl BOCIIUTAHNS U
Konnenuuu npenogasasusg yuednoro npeamMera «Ouznukay.

Conepxanue mnporpamMmbl 10 (U3WKe HANpaBiieHO Ha (OpMHpOBaHHE
€CTECTBEHHO-HAY4YHOM IPaMOTHOCTH OOYYAIOINMXCA M OPraHM3alldi0 H3YIEHHS
bu3NKE Ha AEATENHHOCTHOH OCHOBe. B mporpamme mo (H3MKE YYATHIBAIOTCH
BO3MOXKHOCTH Y4eOHOro mpeaMera B peammsanmu tpebosanuii ®I'OC 000 k
IJIAHAPYEMBIM THYHOCTHBIM B MeTanpeMETHEIM pe3ysIbTaTaM o0ydeHus, a TakKe
MEXTIPEIMETHEIE CBI3H eCTECTBEHHO-HAYYHBIX yYeGHEIX IIPEIMETOB Ha YpOBHE
OCHOBHOTO 00IIIEro 00pa3oBaHusl. ’

IIporpamma ro (msmxe ycTaHaBIMBaeT pacnpenencHue yaeOHOro MaTepuaia
1o rofgaM obydeHms (o Kjaccam), TpeanaraeT MpHMEPHYIO TOCIeIOBaTeIbHOCTE
W3yYeHVs TeM, OCHOBAaHHYIO HA JIOTMKE Pa3sBUTHSA TIPEAMETHOTO COJEPKAHHS H
y4&Te BO3pacTHBIX OCODEHHOCTEH 00yJaroIUXCA.

IIporpamma 1o ¢u3uke pazpaboTaHa C UENBI0 OKa3aHUS METOAWJECKOM
MIOMOIIIY YIHTEIIO B CO3AaHUM pabodeil porpaMMBl 110 yaeOHOMY NpeIMeTy.

Dusznka ABIAETCH  CHCTEeMOOOpasylommuM Ui €CTeCTBEHHO-HAYYHBIX
y4ueOHBIX IIPEAMETOB, MOCKOIEKY GH3MYeCcKre 3aKOHE] JIeXKaT B OCHOBE IIPOLIECCOR
M SBIICHHM, W3y9aeMBIX XHMHeEH, OHomorued, acTpoHOMHeH H (UIHIECCKOH
reorpagueli, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHYy MHpa,
npepocTaBisger Haubojiee sSCHBIE o00Opaslibi NpPUMEHEHHs HaydHOrO MeToza
TIO3HAHWs, TO €CTh CrIoco0a NoNy4eHus JOCTOBEPHBIX 3HAHWH O MHpe.

Opnna w3 rIaBHBIX 3aa4 (PH3MYECKOro 0Opa3z0oBaHUA B CTPYKType obuiero
00pa3oBaHiid COCTOHT B (DOPMHUPOBAHWM €CTECTBCHHO-HAYYHOHM I'PaMOTHOCTH H
HHTEpeca K HayKe y O0yJalonmxCs.

Uzygenne ¢usuku Ha 0a30BOM ypOBHE MPEINONAaraeT OBIaJeHHE
CICAYIOIMMY KOMIETECHTHOCTAMM, XapaKTePH3YIOMHUMH eCTeCTBEHHO-HAYIHYIO
TPaMOTHOCTE!

s HAY4HO OOBSCHATH ABICHUN,

+  OIEHHBATH U OHUMATE OCOGEHHOCTH HayYHOTO HCCIIEOBAHHS;

» WHTEPOPETHPOBATh  JAHHEIE W  WCIONB30BATH  HAydHBIS
AOKa3aTe/IbCTBa JUIA IIOJIy9eHus BRIBOJOB,

Ilemn w3yuvenms (U3MKA Ha YpOBHE OCHOBHOTO oOimero obpa3zoBanHus
onpenenensl ‘B KoHmennuu npemofaBanus ydeOHOro mnpeamera «®uswka» B
0o0pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit ®Denepanun, pealn3yrOmMuX
OCHOBHEIE 00mIeoGpa3oBaTenbHEIE  IIPOTPAMMEL,  YTBEPXKASHHON —pemeHneM



Konnernu MunucTepeTBa NpoCBeIeHNS Poccmacxcon ®eneparyn (mpotokol or 3
nexadps 2019 r. Ne [TK-4BH).

Hean usyuenus pusuku:

npuobpeTeHre HHTepeca ¥ CTPEMICHHS OOYYaloUXcs K HAydHOMY
H3YYCHHIO TIPHPOJBI, PA3sBUTHE MX HHTEIUIEKTYAILHBIX W TBOPIECKHX
CIIOCOOHOCTEIH;

pasBATHE OpeACTaBICHAN O HAYIHOM METOAE MO3HAHUSA U (GOpMHpOBaHUE
HCCHEeIOBATENBCKOTO OTHOIMIEHHS K OKPYKAIOIIAM SBICHHAAM;
¢opMupoBaHHEe HAYIHOIO MMPOBO33DEHHS KaK pPe3yibTara W3yIeHHS
OCHOB CTPOSHHS MaTepHH U PyHIaMEeHTaNbHBIX 3aKOHOB (H3AKH;
dopmMupoBaHUe IPEACTAaBIEHH O poly QW3WKA AN Pa3sBATHA OPYTHX
€CTECTBEHHBIX HayK, TEXHUKH ¥ TeXHOJIOTHH;

pasBUTHE  TIPeACTaBICHHE O  BO3MOXHBEIX chepax  Oyaymei
npodheCCHOHANBHON JeATENBHOCTH, CBA3aHHOM ¢ (U3MKOI, TOATOTOBKA K
HainbHEHIIEMY O0Y9EeHHUIO B 3TOM HATIPABIECHUH.

JocTibkeRde 3THX Heneil mporpaMMsl no ¢u3NKe Ha YPOBHE OCHOBHOI'O
o6iero obpazopanms obecrednBaeTCs pelleHHeM CIEAYIONNX 3a8aY:

npuoOpeTeHre 3HAHMH O JMCKPETHOM CTPOGHHM BEIIECTBa, O
MEXaHHYECKHX, TEIUIOBBIX, JIEKTPUYECKUX, MArHUTHHIX MW KBaHTOBBIX
ABICHUIX;

NpHOOpETeHUE YMEHUM OIMCHIBATh U OOBACHATH (PU3MIECKUe ABNCHUSA C
MCIONB30BAHUEM NOTYYCHHEIX 3HAHNM;

OCBOEHME METOIOB pelUIeHHA NPOCTEHITNX pacdyETHRIX 3ajad ¢
ACTONB30BaHHEM bu3nIecKux MOJAeNeH, TBOPHECKHX 3
TIPaKTHKO-OPHEHTHPOBAHHBIX 3a[au;

pasBUTHE YMEHUH HaON0JaTh IPUPOIAHEIC ABICHHUS W BHITOIHATD ONBITEHL,
nabopaTopHble pabOTEl M DKCIIEPUMEHTANbHBEIE MCCHCIOBAaHHUA C
UCIIONB30RAHAEM W3MEPHTEIBHBIX IPUGOPOB;

OCBOCHHE NPHEMOB PabOTHl ¢ MH(pOpMamyei QUINIECKOro COAEPIKAHHU,
BKITHO4Yas MHGOPMALHIO 0 COBPEMEHHBIX JOCTIKCHMAX (DH3HKHU, aHAIH3 U
KPUTHAYECKOE OLgHUBaHHE HHQOPMAIIUY;

3HAKOMCTBO CO cepamu MPOecCHOHANBHON NesATeNbHOCTH, CBA3aHHEIMU
¢ u3uKo#, W COBPEMECHHBIMH TEXHONOTWAMH, OCHOBAaHHLIMU Ha
TOCTUKEHUAX (DU3HIECKON HAYKH.

Ha u3yqenne (Qusuku (0a30Bbil ypOBEeHb) Ha YpOBHE OCHOBHOTO 00IIEro

obpazoBanus oTeoanTCca 238 wacor: B 7 xiacce — 68 4yacoB (2 yaca B HeZIelo), B 8
knacce — 68 gacos (2 yaca B Heemo), B 9 knacce — 102 yaca (3 waca B Hexeno).

IIpemnaraemeiii B mporpamMe mo ¢usuKe nepedeHsb nabopaTopHBIX paboT U
OMLITOB HOCHT PEKOMEHAATENbHEI XapaKTep, yIUTellb AelacT BRI00p NPOBeICHUS



nabopaTopHbIX paboT M ONBITOB C YYETOM WHAMBHAYAIBHEIX OCOBEHHOCTE:
00yYaromuxcs, CIUCKa SKCIEPUMEHTANBHEIX 3ajaHui, NpeanaraeMelX B paMKax
OCHOBHOTO FOCY1apCTBEHHOTO 3K3aMeHa 1o (pH3HKe.
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COJIEPKAHUE OB YYEHHUS
7 KJIACC

Pa3xen 1. @u3nka 1 € poiib B NO3ZHAHAH OKPYKAIOIEr0 MHAPA.

POusuxa — Hayka o npupoxe. SAencHus npuponasl. OU3NYECKWE SBICHHSA:
MEXaHHIECKHE, TEMIOBbIC, JNEKTPUISCKUE, MATHATHBIC, CBETOBLIE, 3BYKOBHIE.

®usnueckue BenWuMHBEL V3MepeHue ¢u3uyeckux BenwuuH. Du3MdYecKue
npubopsl. [Torpemnocts w3Mepennit. MexayHapoaHas CHCTEMA, €/IUHHII,

Kax ¢usuka ® gpyrde ecCTeCTBeHHBIE HAYKH H3y4alOT IPHPOY.
EcrecTBeHHO-Hay4YHbIH MeTOJ] NMO3HAHUSA: HabMOAEHHe, IIOCTAHOBKA HAYYHOTO
BOMOpOCA, BEIABMKEHHE THIIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBACHEHHE
HabIoxaeMoro seienus. Onucanne GU3MYECKHX ABISHNH ¢ TOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHWYEeCKHe, TEIUIOBEIC, JIEKTPUYECKHE, MArHWTHHIE, CBETOBRHIC
SABJICHUS.

2. @wusugeckme NpuGOPs! M HPOIEAYPa MPAMEIX U3MEpPEHUN aHalIOrOBLIM H
I POBEIM IPHGOPOM.

Jlabopamopnvie pabombot u onvimel.
Onpenenenue 1eHbI JeNeHHs MKaJIBI M3MEPHTENBHOT0 MpUOopa.
H3Mepenne pacCTOSHUMN.
M3mepente 060bEMa KATKOCTH H TBEPAOTO TENR.
OrmnpeneneHye pazMepoB MaIBIX TelL
HsmepeHue TemmeparTypsl NpH HOMOINH XHAKOCTHOTO TEPMOMETpa W
JaT9MKa TEMIEPATYPEL.
6. IlpoBenenue mccnenOBaHMA O NPOBEpKE THOOTE3HI: JABHOCTH ITORETA
IMapuKa, MyIeHHOro TOPU3OHTANLHO, TeM OoJbile, YeM OONbille BEICOTA
MycCKa. '

Paszen 2. Ilepsonauanbibie CBeJeHHS 0 CTPOCHHH BelleCcTBa.

CrpoeHne BemiecTBa: aTOMBI W MOJNEKYJbl, HX pasMepbl. OIEBITH,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEleCTBA.

JpmwxeHne wacTin BenlectBa. CBA3b CKOPOCTH [BIDKEHHS YAacTHI[ C
TemIiepatypoii. bpoyHoBckoe apmxkenme, Aubdysma. BsaumonelicTBue yvacTHIl
BEILIECTBA: IPUTHKEHNE W OTTANKUBAHHE.

ArperaTHbIe COCTOSIHHS BELIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH W TBEPJBIX
(KpucTanIM4ecKux) Ten. B3auMoOCBA3p MEXIy CBOMCTBaMM BENIECTB B PasHbIX
arperaTHEIX COCTOSHHAX M MX aTOMHO-MOJEKYJSAPHBIM cTpoeHHeM. OcobeHHOCTH
arperaTHbiX COCTOSHMM BOJIBL.

Hemonucmpayuu.

1. Habmonenue GpOyHOBCKOTO JBHKEHHS.

Uik owN




2. Habmopenue nuddysun.
3. Habmopenne  spneHud, OOBACHMOMMXCA  NPHTHKEHHEM WM
OTTAJKUBAaHUEM YaCTUIl BeOIeCTBa.

Jlabopamopnuvie pabomst u onsinbl,

1. OueHka [guaMeTpa aroMa METONOM psJoB (C. HCIONB3OBAHHEM

dotorpadmii).

2. OnBITHI O HAGJIO/IEHHIO TEMIOBOTO PACIUKPEHUS TA308.

3. OnbITh 10 OOHAPYKEHMIO AEHCTRHA CHJI MOJIEKYIBIPHOIO IPUTSKEHHUA.

Paspnen 3. ipu:xenne u B3aumMojaeiicTBHe Tell.

Mexanndeckoe [BWKeHHE. PaBHOMEpHOE W HEpaBHOMEDHOE JBIDKEHHE.
Cxopocte. CpefjHaa CKOPOCTb IpH HEPAaBHOMEPHOM [BIKEHWH. PacuéT myTtu M
BPEMEHHU ABHKEHHUA. '

Jsnenne wHepHWM. 3akoH wHepnwu. BzamMopeiicTBHe Telnl KaK NpHYMHA
W3MEHEHHS CKOPOCTH IBWXeHMs Tel. Macca Kak Mepa HMHEPTHOCTH Telna.
IlnotHoCTE BemecTBa. CBS3b IUIOTHOCTH ¢ KOJNMYECTBOM MOJEKYN B €IMHMILE
00béMa BemecTBa.

Cuna Kax xapakTepHUCTHKA B3aMMOAEUCTBUA Ten. CHila yIpyroCTH M 3aKOH
I'yka. M3Mepenue cHibi ¢ NOMOIIBIO AMHAMOMETpa. SIBNEHNE TATOTEHHS U CHiia
ToKkecTH. Crlla TSDKECTH Ha [pyrux miaHerax. Bec rema. HeBecomocts, CroxkeHue
CHJI, HATIPABIEHHEIX 1O OAHOW mpAMoH. PasHomedcTByromas cul. Cuna TpeHHI.
TpeHue CKONBKEHTS U TPeHNE MOKOA. TpeHHe B MPUPOIE H TEXHHUKE.

Hemoncmpayuu.

Habmonerue MexaHHUeCKOTo ABWKCHUS Tela.

Hsmepenne cxopocTy MPAMONMHENRHOTO ABUKEHUA.

Habmnrogenune sBleHAs WHEPIWU.

Hab6moneHne n3aMeHeHUa CKOPOCTH IPH B33PIMO,I[GHCTBPIPI TelL.

CpaBHeHne Macc 10 B3aMMOJIEHCTBHIO Tell.

CroxeHHe CUIT, HAIPABICHHBIX 110 OJHON NPSIMOIA.

JIaﬁopamopnbte pabombvi u onvimol.

1. Omnpenenenne CKOPOCTH PABHOMEPHOTO ABHXKEHMS (IIapHAKa B JKUIKOCTH,
MOJENH 3NeKTPHYECKOTO aBTOMOOWIIA U TaK Jajiee).

2. Omnpenenenne cpefHell CKOPOCTH CKOJNBXKCHHA OpycKa HNH IIapUKa I10
HaKIIOHHOH ILIIOCKOCTH.

3. OnpezneneHue TUIOTHOCTH TBEPAOIO Tea.

4. OneITEL, JEMOHCTPHPYIOUIME 3aBACHUMOCTh pPacTdKeHHA (Zedopmariny)
IPYKUHBI OT IPUNOKESHHOH CHIIBL.

5. OmNBITEL, JEMOHCTPUPYIOINME 32BUCAMOCTD CHIIBI TPEHHS CKOIBKEHHUS OT
Beca Tella B XapaKTepa COIPHKAcalOLIMXCs IOBEPXHOCTEH.

Pa3nen 4. /lagnenune TBEPALIX TeJl, JKAZKOCTEH H Ta30B.

LU S R A



Masnenue. CrocoObl yMeHBIIEHUS M YBEeIMYCHUS JaBieHns. JlaBnenue rasa.
3aBHCHUMOCTE JaBICHHS ra3a OT o0BEMa, Temmeparyphl. Ilepemava maBieHus
TBEPIABIMY TeNaM#, KUIKOCTAMU M rasamu. 3akoH Ilackanga. ITaeBMaTuueckue
MalllHEL. 3aBHCHMOCTh JABIEHHUA XUAKOCTH OT LIyOMHEI. Immpocrarwueckwii
napaziokc. Coobmatonuecs cocyabl. [ maparnuuecke MeXaHU3MEL.

AtmMochepa 3emnn u arMocepHoe naBieHHe. IIpHYHHEI CyIIECTBOBAHHS
Bo3mymrHOR obonouxky 3emmu. Onwit Toppuuemnn. MzMepenne armocthepHOro
AaBlIeHUs. 3aBUCHMOCTE aTMOCGEPHOro HaBlieHHs OT BEICOTHI HaJl YPOBHEM MOpS.
[Tpubops! s u3MepeHns aTMOCHEPHOTO AABICHHUS.

HelicTBrE HUAKOCTH M rasa Ha NOTPYKEHHOE B HUX TENO. BrITankwparomas
(apxumenoBa) cuna. 3akon Apxumena. [Inasarue Ten. BosgyxommaBanue.

Hemoncmpanuu.

S S A

3aBHCHMOCTD JABICHHUA ra3a OT TEMIICPATYPBL

Ilepenaqa faBneHns KHAAKOCTHIO U TA30M.

CooGmrarouuecs coCyIbl.

I'mppaBnuueckuit mpecc.

ITposiBnenue neficTBrsa aTMOChEPHOTO AaBICHUS.

3aBUCHMOCTS BBITAIIKMBAIOMICH CHITBI OT O0BEMa TIOIPYXEHHOH 4YacTH
TeNa M OIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITANKHBAIOIIEH CHIIBI BECY BEITECHEHHOM KHKOCTH.
Ycnosre nnaBaHusA TeN: ITaBaHWE WIH NOTPYXKEHHE Tel B 3aBHCHMOCTH
OT COOTHOILEHHS IIOTHOCTEH TeNa A KUIKOCTH.

Jlabopamopuusie pabomot u onsimet.

1.

Hccnenopanne 3aBUCAMOCTH Beca Tela B BoJie OT 00BEMa TOrpy:KEHHOH B
JKUIKOCTE YaCTH Tela.

Omnpenenenyve BBITANKMBAIOMiEl CHWITB, JelicTByomed Ha Teno,
MIOTPYKEHHOE B KUIAKOCTE.

HpOBépKa HE3aBUCHUMOCTH BLITAJIKUBAIOLIEN CHNBI, JCHCTBYIOWEN Ha TEIO0
B JKWJIKOCTH, OT MAacCHI Tea.

OneiTel, AEMOHCTPHPYIOIME 3aBHCAMOCTH BEITAIKHBAIOIIEH CHIIEL
JeHCTBYIOIIE Ha TeNo B JXKHAKOCTH, OT 0O0BEMaA INOIpyXEHHOH B
JKHIAKOCTE 9aCTH TeNa U OT TNIOTHOCTH JKUAKOCTH.

KoncrpyupoBanue apeoMeTpa WM KOHCTPYMPOBaHHE JIOAKU H
olpesielieHue o8 TPY30MOABEMHOCTH.

Pazgea 5. PaGora m MOIHOCTL. JHEPIrHs.

Mexanngeckas pabora. MomHOCTS. | }

IIpocteie MexaHW3MBL: pbIdar, ONOK, HakJIOHHasA IUIOcKocTh. [IpaBmio
paBHOBecHs phrdara. IIpUMeHeHHWe NpaBUlla pPAaBHOBECHSA pHYAra K GIIOKY.




«3o0moToe mpaBmnO» Mexammku. KIIJI TPOCTBIX MEXaHW3MOB. TIpoctrie
MEXaHU3MBI B OBITY ¥ TEXHHKE.

Mexanuyeckad sHeprua. Kunermdeckad ¥ [OTEHIMANbHAS DHEPTHS.
IIpespailicH#A€e OJJHOTO BH/Ia MEXaHUYECKOU SHEPTUH B IPYTOi. 3aKOH COXpaHEeHHA
HEPTUH B MEXAHHKE.

emoncmpayuu.

1. IlpuMepEl MPOCTHIX MEXAHWU3MOB.

JIabopamopnsie pabomsl u onvimol.

1. Ompenenenve paboThI CHJBI TPSHHS IIPDH PaBHOMEPHOM JBIDKEHHM Tella

TI0 TOPHU30HTAIFHON MOBEPXHOCTH.
2. HccnegoBanme yciioBui paBHOBECHS phIYara.
3. Hamepenue K11/l raxiioHHOM MIOCKOCTH.

4. WzyueHme 3aKOHA COXpaHEHWs MEXaHHIECKOH IHEPTUH.
8 KJIACC

Pazgen 6. TemsioBbie ABIICHHS.

OCHOBHEIE TIONOXEHH MOJEKYISIPHO--KHHETHIECKOH TEOPUHM CTPOEHHUA
BeiiecTBa. Macca M pasmephl aToOMOB M MONeKyll. OIBITH, MOATBEPXAAIOMAS
OCHOBHEIE [ONOKEHIA MOIEKYLIPHO-KMHSTHIECKOH TEOPHH.

Mogenu TBEpPAOro, XUAKOTO ¥ Ta3000pa3sHOTO COCTOSHHN BEINECTBA.
Kpucrannudeckue u amopohnbie Tena. OOBsICHeHWe CBONCTB ra3oB, XKHUIAKOCTEH H
TBEPALIX Tel Ha OCHOBE MOJOXEHHH MOJEKYISAPHO--KHHETHIECKONH TEOpHH.
CMaduBaHUe U KaNWUIAPHBIE ABNEHUA. TeNNoBoe pacmiupenue U CxKaTHe.

Temneparypa. CBf3p TeMIEpaTypsl CO CKOPOCTHIO TEILIOBOTO IBHIKECHHS
gacthn, BHyTpenmas sseprus. CrocoGsl H3MeHeHHs BHYTPCHHEH SHEPTHU:
TeIonepena4a ¥ CoOBepHIeHHE  paboTel.  Buael  Temwlonepegavm:
TEIUIONPOBOTHOCTE, KOHBEKIUA, W3TyYeHHE.

KonwgectBo Tennotel. Yienbnas Tenmno€MKOCTh BellecTBa. 1elnooOMeH H
TEIUIOBOE paBHOBeCHe. YpaBHeHHe TemioBoro OamaHca. IlmapneHue w
OTBEpACBaHNWE KPHUCTAUIMUECKAX BEIIECTB. YAelNbHas TEIUIOTA TUIABIICHH.
IMapooOpazoBanue u xonjgeHcauus. Vcmapenwe. Kumenwe. YaenpHas Temiora
napooOpa3oBaHud. 3aBHCHMOCTb TEMIIEPATYPHl KHOEHHS OT aTMOCQEpHOro
JIaBJIeHWS. ,

BnaxnocTs Bo3ayxa.

OHeprus ToIuyBa. Y felbHaq TeNI0Ta CTOpaHusl.

ITpyHmpner paboThl Temnoswix asurarened KIIJ| tenmnoBoro apurarems.
Tennorrle ABATATEN U 3alUTa OKPYKAIOMIEH CPEIBI.

3aKoH COXpaHeHHs U IPEBPAIICHAA SHEPTHY B TEILIOBBIX MPOIECCaX.

Hemonucmpayuu.

1. Habmonenne 6poyHOBCKOTO JBHXKEHHSL.
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10,

11.
12.
13.

Habmopenue nuddysun.

HaGmoieHue sBIeHUN CMaYUBAHKS W KATWLISAPHBIX SBICHHAMN.
HabiroieHne TENMIoBOro paciipeHus Tell.

U3sveHenne NaBleHus rasa NpH H3MEHEHHH 00b8Ma H HATPEBAHHW WM
OXJAKJICHUH.

IIpaBuna wsMepeHus TeMIIEpaTyphl.

Bugp Tennonepenavu.

OxnaxeHue NPy COBEPUICHAN PabOTHL

HarpeBanue nmpu coBepmieHnH pabOTE BHEUIHHMH CHIIAMH.
CpaBHeHue TEMNOEMKOCTEH pa3IuUHEIX BEHIECTB.
Habmronenne xunenus.

Ha6mozierne nocTosHCTRA TEMIIEPATYPHI IPH TIaBIEHAH.
Mozenu Tennossix ABUTaTeNcH.

Jabopamopnsie pabomut u onvimet.

1.
2.
3.

10.
11,
12,
13.

OneITs! N0 06HAPYKEHUIO AEHCTBUS CHIT MOJNEKYJISPHOTO IPATKECHHS.
OnbITE O BEIPANMBAHHUIO KPUCTAINIOB IOBAPEHHOM COMM MM caxapa.
OneiTel 0 HAOMIONEHHMIO TEIIOBOTO pacumpeﬁml ra3oB, JKHAKOCTeH H
TBEPABIX TEII.

Onpenenenne napineHus BO3ayXa B GalsloHe HIPHULIA.

OmnbIiTEl, JEMOHCTPUPYIOINME 3aBACHMOCTH AABICHHUSA BO3AyXa OT €ro
00BEMa ¥ HarpeBaHUA WK OXJIAKACHU.

[Tposepka rumoTessl MTHHEHHON 3aBUCHMOCTH JUTUHEI CTOJOMKA KUIKOCTH
B TEPMOMETPHYECKOH TpyOKe OT TeMIepaTyphl.

Habmogenne wu3MeHeHHWs BHYTpEHHEH O3HEPrMH Tejla B pPe3yJbTare
TeIonepeaaYn ¥ paboThl BHEITHAX CHIL.

HccnenoBanue sBleHHs TEIIOOOMEHa NpPU CMEHIMBAHHUH xono,unon %}
ropsiaeit BOAbL

OnpeneneHne KonuyecTBa  TEILUIOTHL, MONYYEeHHOTO BOJOW  OpH
TernoobMeHe ¢ HarpeThIM METANTHYECKAM HHIHHAPOM.

Onpernencaue yeNbHON TEIUIOEMKOCTH BEIIECTBA.

HccenenoBanre npoLiecca HCIIAPSHHS.

OmnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

Onpezpenenne yaelbHON TSIUIOTH [UIABTCHUS JIbAA.

Paspea 7. dyekTpuyecKHe B MATHATHBIE SIBJICHH.

DnexTpusauus Tel. J[Ba poja 3NEKTpAYECKHX 3apgaoB. BiaummozeiicTBHe
3apMKECHHBIX Tel. JaxkoH KynoHa (3aBHCHMMOCTh CHIBI B3auMoOJelCTBUA
3apAKEHHBIX TEll OT BeIMYMHEL 3ap4J0B U PACCTOSHUSA MEXAY TEIaMK).

Onexrpuueckoe mnolne. HanpsxEHHOCTs 3nekTpudeckoro mons. Ilpunuw@n
CYNEPIO3NUNNH MIEKTPUISCKUX ToNeH (Ha KaYeCTBEHHOM YPOBHE).




Hocuremi saekTpuueckux 3apsioB. DIEMEHTAPHBIN SMCKTPHUYCCKAN 3apsl.
Cipoenne artoma. IlpoBommmKM ®  JuanekTpwkd. 3aKkoH  CcoxpaHeHHs
IEKTPAYECKOr0 3apsia. '

DNEeKTpU4ecKHii TOK. YCIOBHSA CyIIECTBOBAHHA 3ICKTPHYESCKOTO TOKA.
VICTOYHUKE TIOCTOSHHOTO TOKA., JlefiCTBMA OIEKTPHYECKOr0 TOKA (TEILIOBOE,
XHUMHAYECKOe, MarHUTHOE). DNEKTPAIECKHI TOK B XKHIKOCTIX M ra3ax.

Onextpudeckas Hemb. Cuma Toka. DJIEKTPHYECKOE  HATIPSHKEHHUE.
CollpoTHBIIeHHE NMPOBOJAHHKA. YEILHOE CONPOTHBICHHE BemecTBa. 3akoH Oma
ama  ydactka noend.  llocnemoBarensHOoe H mapallieNbHOE — COCOHHEHHE
TIPOBOJTHUKOR.

PaGoTa ¥ MOINHOCTB SNEKTPUYECKOTO Toka. 3akoH Jhxoyis—JleHma.
OnexTpudecKye [eny U DOTPeOUTENH SIeKTpHIecKol 3Heprud B OpITy. KopoTkoe
3aMbIKaHUE.

TlocTOSHHEIE ~ MarHMTHL. — B3auMOfieiiCTBME  MOCTOSHHBIX  MArHWTOB.
MarsutHOE mosie. MaruuTHoe nojie 3eMIIM H €ro 3Had9eHre A XKH3HH Ha 3eMIe,
Omsir  Opcrena. MarHuTHOe TOfe 3NEKTPHYECKOrO TOKa. IIpuMeHeHwe
3NEKTPOMAarHUTOB B TeXHUKe. JleficTBAe MarHUTHOTO TIONIS Ha IPOBOJAHMK C TOKOM.
ONeKTpOABHAraTeNb MMOCTOSHHOTO TOKAa. VICTIONB30BaHME SNEKTpOABHTATENEH B
TEXHMYECKMX YCTPOMCTBaX U Ha TPAHCIOPTE.

Onebiter @apages. SAsnenue anexrpomaranTaoi uaAyKuy. [Ipasuno Jlenna.
OnektporeHepartop.  CrocoObl  MONydYeHHS  OJIEKTPUYECKOW  DHEpPIUH.
DNexTpoCTaHIMK Ha BO30OOHOBIAEMbIX HCTOYHUKAX SHEPTHH,

Hemoncmpauuu,

DneKTpu3anus Tel.

J1Ba poa 2MEeKTpHYECKHAX 3apsJ0B U B3aUMOJICHCTBIE 3apDKeHHBIX Tell.
YCTpoicTBO U AeHCTBHE 3JIEKTPOCKONA.

DIeKTpocTaTHIecKas HHIYKLIHS.

3aKoH COXpaHEHHUS IEKTPAIECKUX 3aps/IOB.

IIpoBOAHHKH U AUIIIEKTPUKH.

MojenupoBaHie CHNOBBIX JINHAH HJIEKTPUIECKOrO MOJIA.
Hcrounuky mocTOAHHOIO TOKA.

JeHCTBIS 3IEeKTPUIESCKOro TOKA.

10. DIIEKTPUYECKHH TOK B KUAKOCTH.

11. I'a30BBI# pa3pa.

12. I3aMepeHne CHITBI TOKa aMIIEPMETPOM.

13. VI3aMepennre 3neKTprUIecKOoro HalpsokeHUs BONTBTMETPOM.

14. Peoctat ¥ MarasuH CONpoOTHBICHHM.

15. Baumoie#icTBHE TOCTOSHHBIX MAarHATOB.

16. MoJienpoBaHie HEBO3MOKHOCTH Pa3ACIIeHH A MOMOCOB MarHKTa.
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17
18
19
20
21
22
23
24

25

. MozennpoBarye MaTHATHBIX MOJIeH IOCTOSHHBIX MATHATOB.

. OmbIT Dpcrena. |

. MarHUTHOE 110J1€ TOKa. DIIEKTPOMATHHT.

. JleicTBYE MarHUTHOT'O MOJIS HA IIPOBOJHMK C TOKOM.

. DIEeKTPOJIBUraTeNhb IIOCTOSHHOTO TOKA.

. UccnenoBanue ABNECHNUS TEKTPOMATHUTHON HEIAYKIVH,

. Onzprter @apajes.

. 3aBHCHMMOCTh HAampaBleHWs WHAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HHUKHOBEHH.

. DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamoprsie pabomst u onvimot.

1.

o ov oW

10.
11,

12.

13.

14,
15.

16

OnbiTel 10 HAOMONEHHIO HIEKTPH3AUMM Tel HHAYKUHEH U TpH
COTIPHKOCHOBEHUH.

Hccnenosanue JAeHCTBUS SIEKTPHYECKOTO TONS Ha OPOBONHUKH MU
OUBIICKTPUKH.

C6opka 1 npoBepka paboTh! SNEKTPHIESCKOH 1IeNH MOCTOAHHOTO TOKA.
H3mepeHue u perylupoBaHde CHIIBI TOKA.

Nsmepenne u perynupoBaHue HaIpSKSHHUS. _
HccemoBanne 3aBUCHMOCTH CWIBL TOKA, HAYLIErO 4Yepe3 pe3fcIop, OT
CONPOTHUBIEHHU: PE3UCTOPA U HAIPSKEHHS Ha PE3UCTOPE.

OmsIT, IEMOHCTPUPYIOLIHE 3aBUCHMOCTE SIIEKTPHUECKOTO
COIPOTHBJIEHHS NPOBOAHHMKA OT €ro IHHEI, IUIOHNIAAN IIOIIEPEYHOro
Ce4eHUs ¥ MaTepraa.

IIpoBepka mpaBuia CIOXKSHMS HANPOKCHHH IPH TIOCIE0OBATEIIHHOM
COEJIMHEHUH IBYX PE3UCTOPOB,

IlpoBepka mpaBmma Ijid CHIBI TOKa HOPH IApaIeIBHOM COEAMHEHHH
PE3UCTOPOB. ,

Onpegnenenue pabOTHI SIEKTPHIECKOr0 TOKA, HIYIHErO YePe3 PE3UCTOP.
OnpeperneHre MOIHOCTH 3JEKTPUYECKOTO TOKa, BBIACILIEMOM Ha
pe3ucTope. ,
Hcceneioanme 3aBUCHMOCTH CHJIBI TOKA, HIAYLIEr0 4epe3 JIaMIlO¥Ky, OT
HalpsUKEeHUA Ha HEH.

Onpepenerve KITJT sarpepatens.

Hccnenopanre MarHUTHOTO B3aHMOAEHCTBHS TOCTOSIHHBIX MArHUTOB.
Usyuenre MarHWTHOIO TIONIA IIOCTOAHHEIX MATHHWTOB TIPH WX
00neIMHEHNH W pa3eIeHHN.

. Uccenosanne aeiicTus aneKTquecmr‘o TOKA Ha MarHUTHYIO CTPEIKY.



17. ONBITEL, AEMOHCTPUPYIONIHE 3ABHCHMOCTE CHMJIBL  B3aUMOJEHCTBHS
KaTyIOKH ¢ TOKOM M MarHWTa OT CHJIbl TOKAa W HANpPaBICHUA TOKA B
KaTymike,

18. VI3ydeHWe NeHCTBHAS MATHHTHOTO TIOJIA HA TIPOBOHHMK C TOKOM.

19. KoncTpyupoBanmie 1 u3ydeHue paboTh SIeKTPOIBHTATENS.

20. Mzmepenne KIIJ1 snekrpoaBuTaTeNbHON YCTaHOBKH.

21. OOBITEL 110 HCCHEHOBAHUIO SBIEHHS 3I€KTPOMATHHTHOM WHIYKIIHH:
HCCIIeIOBAHUE W3MEHEHUI 3HA4YeHWUs M HanpaBlieHUs WHAYKOAOHHOIO
TOKa.

9 KJIACC

Pa3zgea 8. MexannuecKkue iBeHHS.

Mexanudeckoe pABwkeHHe. MartepuanecHas Todka. CuHereMa oTCuéTa.
OTHOCHTENBHOCTS MEXaHWYECKOTO IBWXKEHMH. PaBHOMEpHOE NpAMOJIMHENRHOe
newxenne. HepasHoMepHOe npsamonuHeiiHoe asmxkenne. Cpeaas ¥ MIHOBEHHAS
CKOPOCTB TENa NpU HEPABHOMEPHOM HBVIKEHUH.

Yckopenue. PaBHoyckopeHHoe mpsMonuHelHoe asmxeHde. CBoGomHoe
napesue. Onerrel [anumnes.

PaBHOMEpHOE OBHXEHHME N0 OKPYKHOCTH. Ilepuon u dacToTa o6pamieHus.
Jlnneiinad 1 yrinoas ckopocTH. LleHTpocTpeMUTENEHOE YCKOPEHHE.

Ilepsenii 3axoH HeroTona. Bropoii 3akon Heiotona. Tpernit 3axon HetoToHA.
IlpuHiun cynepnoswuuy Cu. '

Cuna ynpyrocra. 3akoH ['yka. Cuita TpeHUs: CHIA TPEHUS CKOJIBKEHES, CHila
TPECHMUSA NIOKOS, IPYIHe BUABI TPEHHUA.

Cuna TAXKeCTH M 3aKOH BCEMHPHOIO TATOTEHHSA. YCKOpeHHe CBOGOAHOIO
najneHus. Jpmwxenne miaaHeT Bokpyr Comuma. TlepBas kocMuueckas CKOPOCTb.
HesecoMocTh U meperpysk.

PasnoBecne MatepuanbHOH ToukH. AbcomoTrHo TBEpHOE Teno. PaBHOBecue
TBEPIOTO TeJNA C 3aKPEIUISHHON OChio BpamieHus. MoMent cuibl. Llentp Tsmxectn.

HMmmnynec Tena. M3MeHerue uMmnynsca. Mmynsc cuiibl. 3aKOH COXpaHEHHS
HMITyJibca. PeakTHBHOE JIBHKCHUE.

Mexanuyeckas paGota W MOMEOCTS. PaGoTa CHI TKECTH, YIPYrOCTH,
Tperus. Cesr3n SHepruu u pabotsl. [ToTeRnuansHas SHEPTUs Telia, MOAHATOTO Hal
MOBEPXHOCTBIO 3eMnH. [loTeHIManBHasA SHEPIHS C:KaTOM NpyuHbL. KnHeTwdeckas
sneprust. TeopeMa O KMHETHUYECKON 3HEPIUHM. 3aKOH COXpaHEHHS MEXaHHW4eCKOi
SHEPIHH.

Hemoncmpauuu.

1. Habmronerne MexaHHIECKOTO ABHKEHHA Tella OTHOCHTEIBHO PAa3HBIX Tel

OTCYETA.
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8.
9.

CpaBHeHue myTel W TpaeKTOpHil ABWIKEHHS OJHOIO M TOrO Xe Teia
OTHOCHUTENIhHO Pa3HbIX TEN 0TCYETA.

H3mepenne ckopocTH ¥ YCKOPEHHS MPAMOJTHHEIHOTO IBXEHHS.
VccnenoBaniie IPU3HAKOB PABHOYCKOPEHHOTO JIBHAKEHH.

Habmonenne nBMXEHNA TeNa IO OKPYKHOCTH.

HabnmofeHrue MeXaaMYeCKuX ABNCHUN, MPOUCKOMANIMX B CHCTEME OTCUETA
«Tenexxka» 1pu e€ paBHOMEPHOM M YCKOPEHHOM J[BIKECHHHA
OTHOCHTENHHO kKabHHeTa (HH3UKH.

3aBHCHUMOCTh YCKOPEHMA Tella OT MacChl TelNa W JASHCTBYIOUICH Ha HEro
CHUIIBL.

Habmoenue paBeHCTBa CHIT IPH B3aUMOICHCTBHH Tell.

WsMmeHenne Beca Tela IpH yCKOPEHHOM JBHIKEHHAH.

10. [Tepeavua uMITyIBCaA IPH B3AUMOACHCTBHY TEIL.

11. [Ipeo6pazopanus SHEPTHA IPH B3IAUMOACHCTRIM TEIT.

12. CoxpaHeHHe NMITYNbCa IPH HEYIPYTOM B3aHMOJACHCTRHH.

13. CoxpaHeHHe UMITYJIbCa TpH abCOMOTHO YIIPYTOM B3aHMOIEHCTRHH.

14. HabmroeHue peakTHBHOT'O ABHKEHHS.

15, CoxpaHeHHe MeXaHU4eCKOH SHeprum npu cBOOOTHOM MaJeHUU.

16. CoxpaHeHHE MeXaHUIeCKOH SHePrud NPy ABHKEHHH TeNa 0/ AeHCTBUEM

NPYXKHUHBL

Jlabopamopusie paGomot u onvtmel.

1.

KonctpympoBanue TpakTa JIf pa3sroHa M JajibHEHINET0 PaBHOMEPHOI'O
JBAKCHHS THAPUKA MITH TEJIeXKKH., .

Onpenenenve cpefHeit CKOPOCTH CKONBXEHHS OpycKa MM JBIDKEHHS
IIIapUKA 110 HAKIIOHHOH IUIOCKOCTH. '
OmnpeneneHue ycKOpeHHs Tela NpU pPaBHOYCKOPEHHOM JABIKEHHWM TIO
HAaKNOHHOM IIOCKOCTH.

Uccrenoanue 3aBUCHMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
IBIDKeHUH 03 HauanbHOH CKOPOCTH.

ITpoBepka ruUmOTE3Bl: €CM IPH PAaBHOYCKOPEHHOM JBWXKEHHM Oe3
HAa4aJIbHOM CKODOCTH IIyTHM OTHOCATCS KaK psSA HEYETHBEIX 4YHCel, TO
COOTBETCTBYIONIUE NPOMEKYTKH BPEMEHH OJMHAKORHI.

HccnenoBanue 3aBUCHMOCTH CHIBl TPEHMA CKOJIBKEHUS OT CUIIBI
HOPMAJTEHOTO JIABICHHUS.

Onpenencrre KO3hGhUTHEHTa TPSHHUSI CKOIBKEHI.

Ornpenenenue KECTKOCTU MPYKUHEL

Onpenenenue paboTel CHNBI TPEHHUs MPU PAaBHOMEPHOM IBWXKEHUH Tella
10 TOPU30HTAIIBHOM TOBEPXHOCTH.

A



10. Onpenenenre paboOTEI CHIBI YNPYTOCTH OpPH IOABEME IPy3a C
UCTIOJIb30BaHHEM HETIOABHKHOIO M TOBIKHOTO OJIOKOB.

11. M3y4enne 3aK0Ha COXpaHEHAS SHEPTUM,

Pazgen 9. MexaHH4YecKHe KOJieOaHHSA M BOJIHBI.

Konebatenrroe nBmxkenne. OCHOBHEIE XapaKTEPUCTHKY KOJeOaHuil: TepHo.,
94acTOTa, aMIUIATyHa. MareMaTideckuil ¥ Npy:KUHHBIM MasTHHKA. IIpeBpaineHue
SHEPTUH IpH KoJieOaTeNbHOM ABMKEHIH.

3aryxaronme — konebamms.  BeiayxaeHnmele  xoneGanus.  Pezomamc.
Mexanuyeckue BonHEL CBOMCTBa MeXaHHYeCKHX BOJH. IIpORONBHEIE H
momepedHsie  BONHBL JINMHA BOMHEI M CKOPOCTh €8 pacIpOCTpaHEHW:.
MexaHW4ecKHUe BOJHEL B TBEPZIOM TeJe, CEMCMUYSCKHAE BOJIHEL.

3Byk. I'poMKoCTE 3Byka W BbIcOTa ToHa. OTpaxeHue 3ByKa. MH(pa3Byk u
YJIBTPa3BYK.

HAemoncmpayuu.

1. Habmopenne KoyebGanuii Tel moj AEHCTBUEM CHIILI TOKECTH M CHIEBI
YIOpPYTOCTH.

Habmopenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
Ha6umoienne BEIHYXIEHHEIX KoJleOaHuii ¥ pe3oHaHca.
PacrnipocTpaHeHre IPOAOIBHBIX U IONEPEYHAIX BOIH (HA MOJEIH).
Habmoperne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHL.
. AKycTUYeCKUH pe30oHaHC.
JIa60pamopuble pabomet u onsimbsl.
1. OnpenmesneHHe 4YacTOTEL M MEpUOAa KOJICOaHWM MATEMaTHIECKOrO
MasTHUKA. |
Onpenenenyie 4aCTOTH ¥ NIEPUOAA KOTEOaHUM NMPYKUHHOIO MaATHHKA.
Hccnenopanue 3aBucMMocTH neproga KoleOaHuii MoABEMICHHOTO K HATH
rpy3a oT ANVHBI HUTH.
4. HccnemoBanue 3aBUCHMOCTH Nepuoja kxonebanuit IpyKWHHOTO MasSTHUKE
OT MAcCCHI Ipy3a.

5. TIpoBepka He3aBUCHMOCTH NepuoAa KojiebaHuil Ipysa, HOJBEHICHHOTO K
HHUTH, OT MaccHl Ipy3a.

6. OnBITEI, JAEMOHCTPUpPYIOIIME 3aBHCHMOCTh mnepuoia  Konebanwmii
MIPYKUHHOTO MasTHAKA OT MACCHI IPy3a M XECTKOCTH IIPYKUHEI.

7. H3smepenne yckopeHus cBOGOIHOTO TaACHHS.

Pasznen 10. JaexTpoMarauTHOE 110JIE ¥ 3JIEKTPOMAarHATHbIE BOJIHbI.

ONeKTpOMarHUTHOE  TIONe.  ONEeKTPOMarHWTHBie  BOnHBEL  CBolicTBa
SIEKTPOMArHUTHEIX BONH. Illkama 5ieKTpOMAarHMTHBIX BOJIH. Klcmone3oBaHue
3JIEKTPOMATHATHBIX BOJIH AJist COTOBOH CBSA3H.
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OnexkTpoMarsuTHaA npupoaa cBeta. CKOpOCTh CBeTa. BOJIHOBEIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBO¥CTBa SIIeKTPOMArHHUTHEIX BOITH.

2. BonnoBbIe cBoCTBA CRETA.

Jlabopamopnuie pabomot u onvinmbsi.

1. HM3ygeHue CBOMCTB 3IEKTPOMarHHUTHHIX BOJNH C IOMOLIBI0 MOOGHJIBEHOTO

TenedoHa. _

Pazneu 11. CeeToBEIe SIBTCHHSI.

JlyueBass ~ Mojenb  cBera. MicTtouHmkm — cBeta.  IIpsMonmueiiHoe
pacnpoctpaneHHe cBeTa. 3atMmenus ComHua u JIyHer. Otpaxkenne cBeta. [Dnockoe
3epKalio. 32KOH OTPaKEHUS CBeTa.

Ilpenomienre cBera. 3JakoH mpejlomieHHs cBeta. IloiHOEe BHYyTpeHHEe
oTpaxkeHHe cBera. lcmone3oBaHWe T[IONIHOTO BHYTPEHHETO OTpaXeHUsS B
ONTHYECKHX CBETOBOJAX.

JIvaza. Xox nydued B nuH3ze. OnrTHdueckad cHcTeMa (hOTQAMMapara,
MUKpPOCKONIa ¥ TelecKona. [7ma3 kak omnTWdeckas CHCTeMa. BIH30PYKOCTh M
OATEHO30PKOCTb.

Paznoxenne Oenoro ceera B cnektp. Omnertel Hetorora. Cnoxenwe
CIEKTPaIbHEIX I1BETOB. Jlucnepcus cpera.

Hdemoncmpayuu.

IlpsMonuHelHOe pacIpoCTpaHEHAE CBETA.

Otpaxenne cBeTa.

[Nonyuenwe n306paxeHnii B MIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.

IIpenomnenue ceTa.

OnTrdyeckuii CBETOBO.

Xox nydeii B cobuparoieit Iumze.

Xop ydeit B paccedBaromet IMH3e.

ITomyuenne u3oOpakeHNH ¢ TOMOIOBIO JIHH3.

IMpuximn AeicTBrs GoToanmapaTa, MUKPOCKOIIA B TEIECKOIA.

10. Mopens rinasa. .

11. Paznoxenue 6emoro CBETa B CHEKTP.

12. ITomy4enne Geroro cBeTa Npy CIIOKEHAH CBETA PAa3HBIX I[BETOB.

Jlabopamopusie pabomst u onsimel.

1. Wccnenosanne 3aBHCHMOCTH yIila OTPaXKEHMA CBETOBOTO JjiydYa OT yIiia
HaCHNU.

2. Wzydenue XxapaKTepUCTHK U300pakeHUs IpeAMeETa B IIIIOCKOM 3epKaje.
Hccnenopanue 3aBECHMOCTH YIvIa IPEOMIEHHs CBETOBOIO JIiy4a OT yIiia
TIaZiCHUA Ha TPaHUIe «BO3IYX—CTEKION. '
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Ionyuenue r300pakeHui ¢ MOMOIIBIO cOGHpaloLiel TNH3EL
5. Onpeneneue (HOKYCHOTO PacCTOSHWA M ONTHYECKOM CHIIBI coGHparomeli
JTUH3BL

6. OmBITH IO pa3JIoKeHUFO 6ENIOTo CBETa B CIIEKTD.

OnBITH N0 BOCHPHATHIO IIBETA TIPEAMETOB MpPH MX HAOIIONCHWEH depes
IBETOBEIE QHIIBTPEL

Pa3nen 12. KBanToRbie siBJIeHHS.

Omertel Pesepbopna u nnaserapHas mozens aroma. Mogens atoma Bopa.
HUcnyckanwe u nornomeHue cBeta aroMoM. KauTsl. JIaHeluaTEIe CIIEKTPEL.

PapnoaxtusHOCTE. Anb{a-, OeTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO
appa. Hyxinonmas Mofens . artomMHOro sapa. Msoronel. PapuoakTuRHEIE
npespamenus. 1lepros nomypacnaza aTOMHBIX s7ep.

AnepHble peakunu. 3aKOHBI COXpaHEHUs 3apsAOBOTO M MACCOBOIO YMCEIL
DHeprus cBA3W aTOMHBIX spep. CBs3b MAcCHl ¥ SHepruu. Peakuuy CcuMHTE3a M
nenenus anep. Microunuxu saepruu ColHIA U 3BE3A.

SAneprnas sHepretuxa. JIeHCTBHS DaJMOAKTHMBHBIX H3Ny4YCHAM HA JKUBBIC
OpTaHH3MBIL.

Hemoncmpayuun.

CroexTpbl H3TyYeHHs 1 HOTIIOMEHHS.

CriekTphl pa3nuIHBIX a30B.

Cuektp Bogopoaa.

Ha6nronenne tpexos B kamepe Buiscona.

PaGota cuéryuka MOHUIUPYIONINX H3TYICHHIA.

. Perucrpauus w3nydeHus: npUpOJHEIX MUHEPAIOB M IPOLYKTOB.

JIaﬁopamopnue padomet u onvimol.

1. HabmoneHne CIIIOMHBIX M THHEHYATEIX CIEKTPOR M3y eHHA.

2. HMccnepoBanue TpeKkOB: M3MEpPEHHE DHEPIHH YaCTHIE! TIO TOPMO3HOMY

myTH (1o oTorpadusim).

3. WsMmepenue painoakTHBHOTO (PoHA.

HMorTopuTEILHO-06001AI0 MR MOAYITE.

IToBrOpHTENEHO--0600IAIOII MOAYNE NIpeIHa3HAYCH A7 CHCTEMaTH3AAH
A 0000meHHs @peAMETHOTO COAEpXaHWsl ©  ONBITA  JeATENHHOCTH,
HIpHOOPETEHHOrO NPH W3YIEHUHU BCETO Kypca (BM3HKY, 4 TAKKe AN TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO cpnamce Ind  ofyJarommxcs,
BEIOpABIIUX 3TOT y9eOHBIN NpeaMET.

Ilpu usyueHMH JAHHOTO MOIYNSA PEajU3yloTcs M CUCTEMAaTH3MPYIOTCH BHAEBI
JIeSTENILHOCTH, Ha OCHOBE KOTOPBIX 00eCIeUMBAeTCA JIOCTIKEHNE NPeIMETHBIX U
MeTallpe/IMETHRIX  IUIAHUPYEMBIX  pe3ysibraToB  ofydeHus, (opmupyercs
€CTeCTBEHHOHAy4YHasd rPaMOTHOCTH: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHHUS
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SBJICHHAH NPHPOAEI M TEXHWKH, OBIAJCHHE YMEHHAMH OOBACHATH (PHU3IMUECKHE
SBIICHHA, TIDHMEHAA MOJNYy4YeHHHIE 3HAHMs, pellaTh 3a4add, B TOM YHCIe
Ka4YeCTBEHHBIE U HKCIIEPHMEHTAILHEIE.

[IpuBUMIHANEHO AEATENBHOCTHBIA XapakTep AAHHOTO pa3fieia Pealu3yeTcs
3a Cy€T TOro, uTO OOyYaiompecd BHIMONHAIOT 33JaHAY, B KOTOPEIX HM
HpeAmaraeTcs: ,

Ha OCHOBE [MONYYCHHBIX 3HAHWH pAacmo3HaBaTh W HAYYHO OOBACHATH
du3HyecKue SBICHAA B OKPYXKAIOMel IPUPOEe U TOBCEAHEBHOM JKHU3HH,

MCIIONIB30BATh HAYYHbIe METOIBI UCCIIeIOBaHUS (PH3HUECKUX SBICHUH, B TOM
YKCIe AJIs IPOBEPKH TUIIOTE3 U HOMYyYEHHS TEOPETHYECKHX BEIBOJIOR;

00BACHATE HAay4HBIE OCHOBBI Hambojee BAKHBIX JOCTHXKECHHMN COBPEMEHHBIX
TEXHOJIOIHH, HalPUMEP, IIPAKTUIECKOI0 UCIIOB30BaHNS Pa3IMIHBIX HCTOYHUKOB
3HEPTMY Ha OCHOBE 3aKOHA IIPEBPALISHHS M COXPAHEHUS BCEX M3BECTHHIX BHAOB
9HEepPTHH.




IVIAHUPYEMBIE PE3VYJbBTATBI OCBOEHHSI ITPOTPAMMEI IO
®HU3UKE HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUSI

Hsyuenne ¢u3pkm Ha ypoBHE OCHOBHOTO OOIIEro 06pa30BaHMsA HAIPaBIEHO

Ha JOCTHXCHHE THYHOCTHEIX, METANPEIMETHLIX U TPEIMETHRIX 00pa3oBaTelbHbIX
pe3yJIbTaToB. :

B pesynbrare u3yueHus QU3MKHA Ha ypOBHE OCHOBHOTO 00IETO 00pa3oBaHms

y obydaromerocsa 6yayT chopMUpPOBaHEI CICAYIOLME IMYHOCTHBIE PE3YNLTATH B
JacTu:

1) maTpROTHYECKOro BOCHHTAHMS:

— MpOSABJICHHE HHTEPECa K HCTOPHHU M COBPEMEHHOMY COCTOSHHIO POCCHHCKOM
bu3rgecKol HAYKH;

— [EHHOCTHOE OTHOLIEHHE K JOCTHKEHUAM POCCUHCKHUX YIEHBIX--(VH3HUKOB;

2) rpakIaHCKOro H AyXOBHO-HPABCTBEHHOTO BOCHIHTAHHA:

— FOTOBHOCTE K aKTHBHOMY YUACTHIO B 0GCYX/ICHHH OGIIECTBEHHO 3HAYHMBIX
H OTHYECKMX IIpobleM, CBA3aHHBIX C TIPaKTHYECKUM IPHMEHEHHEM
JOCTHKEHUH PH3AKH;

— OCO3HAHHWE BAXHOCTH MOpPAJIbHO--3TUYECKUX MPUHIUIIOB B ACITEILHOCTH
Y4YEHOrO;

3) 3cTeTHYECKOro BOCIHATAHMS:

— BOCIIPHATHE 3CTETHYCCKHX KauecTB (PU3NUECKON Hayku: e€ TApMOHWYIHOTO
TIOCTPOEHHs!, CTPOrOCTH, TOYHOCTH, TAKOHHUIHOCTH;

4) 1eHHOCTH HAYYHOTO NO3HAHHA:

— OCO3HaHue ICHHOCTH ¢H3MdecKod HayKd KaK MOIHOTO HMHCTPYMEHTA
MO3HaHHS MHpa, OCHOBHI Pa3BUTHI TEXHONOTHMH, BaxHeHmIeH cocTaBisromiei
KYJIBTYpPHI;

~ Ppa3sBUTHE Hay4YHOH JO0O3HATeNBHOCTH, HHTEpeca K HCCIEOBAaTeNhCKOM
AESTENbHOCTH; |

5) <¢opmupoRaEHs  KYJABTYpbl 3IO0POBbA H  HMOUHOHAJILHOIO
Gaaronoayqns:

— OCO3HaHME LEHHOCTH Oe3omacHOro obpa3a JKW3HH B COBPEMEHHOM
TEXHOJIOTHY€CKOM MHpE, BaXXHOCTH IpaBwi O€30fMacHOrO TIOBEACHHS Ha
TPaHCIIOPTe, Ha AOporax, ¢ SICKTPHIECKMM U TEIJIOBBIM O0OpYIOBaHHEM B
JTOMaMTHUX YCIIOBHSAX;

— chOpPMHPOBAaHHOCTh HaBbIKa pedUleKCHM, IpH3HAHHWE CBOETO IIpaBa Ha
olMOKy M TAKOTo Xe Npaea y APyroro 4eloBeka;

6) TPyAOBOro BOCIIHTAHMS: ,

— AKTHBHOE y4acTHe B pelleHWH IPakTHIecKMX 3ajad (B paMkaX CeMbH,
o0pazoBaTenbHOW OpraHm3aliid, Tropoja, Kpas) TEXHONOTUYECKOH U




COLMANBHOM HANpPaBIEHHOCTH, TPeOYIOIIMX B TOM YHCIE H QHU3HYECKHX
3HAHHUH; ~

¢ — MHTEpEC K IPAKTAYECKOMY H3YIEHHIO MPOECCHH, CBA3AHHBIX ¢ (PH3UKOIL;

¢ 7) 3KOJOTHYECKOr0 BOCIIATAHHS:

e — OpHeHTalus Ha NIpHMeHeHHe (QU3MYECKHX 3HAHMI I pelleHHs 33734 B
0BIacTH OKpyXarollell Cpefsl, IUIAHMPOBAaHHS TOCTYNIKOB M OINEHKHM HX
BO3MOXKHEIX TTOCIIECACTBHI I OKPY>KaIoIe# cpe/ib;

e — OCO3HaHHWE INOOATLHOTO XapaKTepa KOJOTMYeCKHX MpobiieM M MyTed MxX
pelIeHus;

e 8) aganTanuM K M3MEHAIOIMHMCH YCJIOBHAM CONHANBHON H NpHpPOXHOH
cpenbl:

*+ — noTpeGHOCTH BO B3AWMOACHCTBHM MPH BEINOTHEHHH HCCIECOBAHHN WM
IPOEKTOB (HU3WUECKON HANpaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
APYIHX; |

e — TIOBBIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4depe3 IIPaKTHIECKYIO
JesSTEIbHOCTD;

¢ — IOTPeOHOCTH B QOPMHUPOBAHWYM HOBELIX 3HAHHH, B TOM YHCIe GOPMYIHPOBATEH
Wi, IOHATHSA, THNIOTE3b O HPU3MUCCKUX 00BEKTaxX U ABJICHUNX;

e — OCO3HaHHUE Ae(UIWTOB COOCTBEHHBIX 3HAHMIA W KOMIIETEHTHOCTEH B 0OnacTu
(GOH3UKH; '

e ~ IUIaHUPOBaHWE CBOET0 Pa3sBUTHA B TNPHOOPETEHHWHM HOBEIX (PH3MYECKUX
3HAHU;

s — CTpeMIICHHWE aHAIU3HPOBATh U BELIBJIATH B3aUMOCBS3H IIPHPOAEL, OOIIECTBA 1
SKOHOMHUKH, B TOM YHCJI€ C HCTIOIB30BaHUEM (PH3NMIECKUX 3HAHW;

* — OIEHKAa CBOMX JACHCTBHM ¢ y4€TOM BIMAHMSA Ha OKPYXKAIOUIYIO Cperdy,
BO3MOXKHBIX TJIOOAIBHBIX TOCIEICTBUIA.

METAIIPEJIMETHBIE PE3YJIbTATHI

B pesynsraTe ocBoeHMsa mporpaMMbl 0 (u3HMKe Ha YpPOBHE OCHOBHOTO
obmero o6pazosanus y obydarowmerocs 6yayt chopMHpOBaHEl MeTanpeIMeTHhIe
pe3yabTaThl, BKIOYAOIIFe I03HaBaTelIbHbIe YHUBEPCAIbHbIE yaeOHbIe NeiiCTBHA,
KOMMYHHKAaTHBHEIE  YHHMBEpCalbHble y4eOHBIe JeHCTBUS, peryJITHBHEIC
YHHUBEpCalbHble yIeOHEIE IEHCTBHA.

Io3HaBaTelbHLIE YHHBEPCAJIbLHbIC YUeGHEIE JeificTBHA

Ba3oBbie JIOrHYeCKHE JAeHcTBHA:




BRIAB/IATE M XapaKTepH30BaTh CYIIECTBEHHEBIC [IPH3HAKHA OOBEKTOB
(sIBTICHHIA);

yCTaHaBIUBaTh CYIIECTBEHHEIH MPH3HAK KIACCH(DUKAINH, OCHOBAHMS MJIs
00001eHns B CpPaBHEHHS;

BRIABIIATE 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMATPHBAEMEIX (aKTax,
JDAHHBIX ¥ HAOIOAEHHSAX, OTHOCSIIMXCH K QHIMYECKAM SBICHHIM;
BBIABIATE NPUYUHHO--CIEJCTBEHHBIE CBA3HM IIPU H3y4eHMH (U3AUYECKUX
SABJICHAH U HpOHeCCOB;f JAeJaTh BEIBOJBI C MCIIONE30BAHMEM JE/yKTHBHEIX
¥ MHIYKTUBHBIX YMO3aKIIOUEHHH, BEIABUIaTh I'MIIOTE3Hl O B3aMMOCBI3AX
DH3MIECKIX BENMIHH;

CaMOCTOATENIbHO BHIGHPATE CHOCOO pemieHHs Yy4eGHOH (H3MYECKOi
3afaun (CpaBHEHHe HECKOIBKHX BAPHAHTOB peleHus, BEIOOp HauOoiee
TOAXOIAIIETO ¢ YIETOM CaMOCTOSITENIBHO BRIIETIEHHEIX KPUTEPUEB).

ba3oBble HccNeRoBaTEILCKHE ACHCTBHA:

HCIIONB30BaTh BOIPOCH KAK HCCIEA0BATENLCKIN HHCTPYMEHT IO3HAHKT,
IIPOBOJMTH 10 CAMOCTOSTEIBHO COCTABIEHHOMY IIaHy OIBIT, HECIOMHBIM
QUIMIECKUH  SKCTIEpPMMEHT, Hebonmeimoe uccnenoBanne (H3IMYECKOro
SIBIICHHS;

OLICHHBaTh Ha TIPUMEHMMOCTh MW IOCTOBEPHOCTh HH(OPMAIKIO,
MONy9eHHY10 B XOAC UCCISIOBaHMS WA SKCIIEPHMEHTA;

CaMOCTOATENBHO (HopMyIupPoBaTh 0600INEHN ¥ BBIBOABI IO pe3yIbTaTaM
MpOBeAEHHOTO HAOMIOAEHHUS, OIIBITA, HCCIIEHOBAHHS,

IIPOTHOZHPOBAaTh BO3MOXHOE JajibHeWInee pa3sBUTHE (U3NIECKHX
TIPOLIECCOB, & TAKXKe BBIABUTATH IPEANOJIOKEHUS 00 MX pa3BUTHH B HOBhIX
YCIIOBHSX ¥ KOHTEKCTaX.

Pa6orta ¢ nadopmanmeii:

IPUMEHATH Pa3NMYHbLIE METO/BI, HHCTPYMEHTHI ¥ 3alIPOChl IIPH NONUCKE H
ot6ope MHGMDOpMaNMH WM AAHHBIX ¢ YYETOM NPENJIOKEHHONW ydueOGHOM
(hU3NUECKOH 3a1a4K;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPHPETHPOBATH HH(POPMALHIO
Pa3sNUYHBIX BUJOB B GOpM NpeCTaBIeHN];

CaMOCTOSITENFHO BHIOHpaTh ONTHMANBHYI0 GOpPMY IIPEACTaBICHHS
HHQOpMAaLlMM ¥ WIIIOCTPUPOBATh pellaeMble 3aJadd  HeCIOXKHBIMH
CXeMaMH, uarpaMMaMH, HHOH rpadukoit 1 ux KOMOHHAIMAMH.

KomMyHHKaTHBHBIC YHHBepCAJbHEIEC yUeOHbIe AeiicTBHHA:

B Xozie obcyxIeHHs y4eOHOTO Marepuasna, pe3ylBTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3aAaBaTh BONPOCH IO CYLIECTBY OOCYKAAEMOI TEMHI 1
BBICKA3bIBAaTh HJEH, HALlCTICHHBEIC HAa pelleHWe 3a7au¥ W HNOAACpKaHue
OnaroxenaTelIsHOCTH 00meHnd;




COTIOCTABIIATE CBOM CY)XAEHHA C CYXJICHHAMH JPYTHX Y4aCTHHKOB
Auanora, obGHapyXUBATh PA3THUME H CXOCTBO MO3MIIHIA;

BEIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX ¥ MHCBMEHHEIX TEKCTAX;
MyOJM9HO PEe/ICTAaBIATE PE3YILTATH BHIIOIHEHHOTO (GH3NIECKOrO OIBITa
(SKCTIEpUMEHTA, HCCIEIOBAHHS, TIPOEKTA);

NMOHWMAaTh W  HCHONB30BATh  MPEHMYIIECTBA  KOMAHAHOM W
NHIUBHIyallbHOH paboTBl INpH pEINCHWH KOHKPETHOM (QHU3HYECKOM
1pobneMsi;

[IPMHAMATE 1I€JIA COBMECTHOH AesTelIbHOCTH, OPradH3OBEIBATE NEHCTRHS
0 e€ MOCTIDKEHHIO: paclpeiesiaTh pOId, OOCYXIaTh IIPOIECCH H
pe3yNbTaThl COBMECTHOM pa0dOoTHI, 00001IaTsE MHEHHS HECKOIBKHX JIOAEH;
BBIIOJHATE CBOK) 9acTh paboThl, JOCTHTAA KAYEeCTBEHHOTO Pe3yJIbTaTa mo
CBOEMY HalpaBICHHIO W KOOPIWHMPYS CBOM JeHCTBHUS C JPYyTHMH
YIeHaMU KOMaHIbI;

OILIeHMBATh KAa4eCTBO CBOEO BKJIAjA B OOIIHif OPOJYKT IO KPHUTEPHAM,
CaMOCTOATENBHO CHOPMYNTNPOBAaHHBIM YYaCTHUKAME B3aHMOJEHCTBHS.

PerynsTuBHble yHHBepcaibHble yueGHbIe NeficTBHsI

Camoopranusanus:

BBIABAATH NMPOOIEMBI B )KM3HEHHEIX W Y4eOHBIX CHTYAIUAX, TPeOyrommx
IU1A permeHus hpu3udecKux 3HaAHHM;

OPHEHTHUPOBATECA B PA3NMUYHBIX IOAXOJAX NPHUHATHA PpelIeHHH
(MHAUMBUAYaNbHOE, NPUHATHE PEIICHHd B [pPyIie, TPHHATHE pelleHUi
TPYIIOkH);

CaMOCTOSATENEHO COCTABIATE AJITOPUTM pelleHrs Qu3NYecKoi 3aa9i UiTH

IUTaHa HMCCIEJ0BAHHUA C YYETOM MMEIOUIMXCA PECYPCOB U COGCTBEHHBIX

BO3MOYKHOCTEH, apryMEHTUPORATD NIpe/ijIaraeMbie BApUAHTH] PellieHHH;
AeNaTh BBIOOp ¥ 6paTh OTBETCTBEHHOCTD 3a PEIliEHHE.

CaMOKOHTPOJIb, SMOITAOHAJTLHBIH HHTEAIEKT:

JaBaTh aIEKBATHYIO OLCHKY CUTyalllH U NpeIaraTh miaH e€ H3MeHeHHS;
OOBACHATE OPWYMHBI  OOCTIKEHMA (HEZOCTHKEHWS) Ppe3yNBTATOB
JeaTeNbHOCTH, 1aBaTh ONEHKY NPHOOPEeTEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBEI B AESTEIBHOCTH (B TOM YHCIE B XOJ BBHIIOMHEHUS
GU3NYEeCKOTO  HCCACJOBaHHMS MM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHHUBIIMXCS CUTyanwil, YCTAaHOBJIEHHBIX OHIMOOK,
BO3HHUKIINX TPYIHOCTEH;

OLICHWBAThH COOTBETCTBHE PE3yJIBTATA LIENTH H YCIOBHSIM;

CTaBUTE ce0s Ha MeCTO APYIoro 4elioBeka B XOIE CIopa MM JHCKYyCCHH
Ha Hay4YHyI0 TEMY, IOHUMATh MOTHBEI, HAMEPEHNS ¥ JIOTHKY JAPYToro;




* TIPH3HABATH CBOE MPABO HA OMIMOKY NpH peNIeHHH (PU3AYECKUX 33249 UK

B YTBEPK/ICHHIX Ha Hay4YHEIE TEMEBI ¥ TAKOE JKe TIPABo JPYroro.

HNPEIMETHBIE PE3YJIBTATHI

K koHIy 0by4yenns B 7 Kjacce mpeMeTHEIE pe3yIBTAThl Ha Ga30BOM YpOBHE
JOJDKHBL OTpaxaTh CHOPMAPOBAHHOCTH Y O0YHAFOIINXCH YMEHHMIA:

HCIIONE30BATh  NOHATHA: (U3NYECKHEe M XHMHYECCKHE  SBIICHHS,
HaOmoneHne, DKCIEPUMEHT, MOJENb, THIIOTE3a, SIWHHUIB (QUIWIESCKHX
BEJIMYHH, aTOM, MONEKYyJia, arperaTHbie COCTOsHMA BeinecTsa (TBEpHOE,
XKHMOKoe, rasoo0pa3Hoe), MexaHWYeCKoe JBMXKeHHE (paBHOMEPHOE,
HEpAaBHOMEpHOE, IPAMONHMHEIHOE), TpaeKTOpUI, pPaBHOJEHCTBYIOMIAs
cuna, gedopmamus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTh,
COOOILAIOIITHEC COCY/E;

pasnnuyath seieHus (quddy3us, TEIIOBOE ABHXECHUE YACTHI] BEHIECTBA,
paBHOMEpPHOE  JBIDKCHHME, HepaBHOMEDHOE [BIDKEHHE, HHepUus,
B3alMOJICHCTBHE TeJ, PaBHOBECHE TBEPABIX Tel C 3aKPelmIEHHOH OChIO
BpalllcHHsl, Nepelada AaBlieHHs TBEPABIMH TeNaMM, XHAKOCTAMH W
razaMy, arMmocepHoe JiaBlieHHe, IUIaBaHHE Tell, IpeBpalleHHs
MEXAHUYECKOH JHEepriH) IO ONMCAHUIO MX XapaKTEePHBIX CBOWCTB M Ha
OCHOBE OIILITOB, JEMOHCTPHPYIOIUX JaHHOE (PU3HYECKOE ABICHUE;
paco3HaBaTk [POSBICHHE HM3YYEHHBIX (DU3WYSCKUX SABICHHH B
OKpYJKaloLleM MHEpe, B TOM 4YHCIe (QHU3MYECKHE ABICHHS B IIPHUpOAe:
IpUMEPbl IBHKCHHUS C PA3TUYHBIMU CKOPOCTAMM B XXUBOM W HEXHBOM
OpUpOSie, ACHCTBHE CUNBI TpPEHHS B TNPHPOAE ¥ TEXHUKE, BIIMSIHEE
aTtMochepHOIo JIaBJeHns Ha KWBOM OpPraHM3M, ILUIABAHWE PhIO, pEIdard B
TeJIe YENOoBeKa, TIPH 3TOM NMEPeBOAUTE NPAKTHYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATE CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHY) (HU3UIECKUX SABICHHM;
ONMCHIBATH M3yYeHHBIE CBOMCTBA TEN H (H3WIECKMe SABICHHSA, HCIONB3YA
¢sugeckne BemWYHMHBEI (Macca, OOBEM, ILTOTHOCTh BEIECTBA, BPEMH,
IIyTh, CKOPOCTh, CPEJHAA CKOPOCTh, CHIA YIPYTOCTH, CHIIa TAKECTH, BEC
TENA, CUla TpeHWs, MAaBNeHuHe (TBEPHOrO TeNa, JKHUIKOCTH, Trasa),
BEITANKMBAIOMAA CHIA, MEXaAWdecKass paboTa, MOIIMHOCTE, IIEYO CHUIBL,
MOMEHT CHIBI, KO3(pdHUUMEeHT TMOoNe3HOro AelCTBAS MeXaHU3MOB,
KUHETHYECKasd M TNOTCHIMANbHAA SHEPrud), NPH ONHCAHHH NPABHILHO
TPaKTOBaTh  (UIMYECKHI CMEBICH  HCIOONB3YEMBIX  BEJIHYHMH, HX
0003HaYeHHss U EOUHHMLBI (QHU3NYECKHX BEIHYHH, HAXOMHUTh (OPMYIIBL,
CBA3BIBAIONME AAHHYIO (DHM3UYECKYIO BENMYMHY C JPYTAMM BEIMYMHAMH,
CTPOUTH rpad¥Ku W3YIEHHBIX 3aBUCHMOCTeH QU3NUECKUX BEIUYHH;




XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKHE SMBJICHHI K IPOLECCHL,
UCTIONIB3YS TpaBKia CIIOXKEHHS CWJI (BAONH OMHOU mpsMoit), 3akon I'yka,
3akoH ITackans, 3akoH ApxwMena, paBWIO paBHOBecHs phrdara (61oka),
«30110TOE MPaBHIO» MEXaHUKH, 38KOH COXpaHeHMS MEXaHWYeCKOM
SHEPTHM, NIpPH S5TOM JaBaTh CJOBECHYyI0 (OPMYIHMPOBKY 3aKOHA W
3alMCEIBATh €0 MaTeMaTHYecKOe BEIpaXeHHe;

OOBACHATE HU3MYECKUAES ABICHUA, IIPOLIECCHl H CBOMCTBA Tell, B TOM YHCTE
H B KOHTEKCTe CHUTyallMii [pPaKTHKO-OpPHEHTUPOBAHHOIO XapakKrTepa:
BBIABIIATh MPAYHAHHO--CHEACTBEHHBIC CBI3H, CTPOUTH OOBACHEHHE M3 1-2
JOTHYECKUX IIaTOB C ONMOpO# Ha 1—2 M3y4YeHHBIX CBOMCTBa (PHIMUECKHX
SBIICHUH, (PU3NIECKUX 3aKOHA UITH 38KOHOMEPHOCTH;

pemiate pacu8THBEIe 3amayd B 1-2 fAelCTBHSA, HCIONbB3YA 3aKOHBI H
(opMyJIEL, CBA3BIBAOINME (M3MYECKHe BeIWIWHEI: HA OCHOBE aHamM3a
YCIIOBYS 3a/1a4¥ 3alMCHIBAaTh KPaTKoe YCIOBHE, IOJICTABIATL hU3MIecKue
BEIMYMHBEI B (OPMYyNBl U TPOBOAMTH PAacCYETH, HAXONUTH CIPABOYHEIE
JaHHEIE, HeOOXOMUMBIE T pelleHHs 3aJad, ONeHWRATh PEATACTHIHOCTD
IOy 4eHHOM (hH3MYeCKON BeIMIHHEL,

pacmo3HaBaTh TIPOONEMEBI, KOTOpbIE MOMKHO pPCIOIMTh [pHA HOMOIIH
(U3EYIECKMX METO/IOB, B OITMCAHKH UCCIICIOBAHUS BBIJIEIATH IIPOBEPIEMOE
Opeanonoxenue  (THOOTE3y), pa3imdaTh W HHTEPIPETHpPOBAThH
IIONyYeHHBIH pe3ynsTar, HaXOAWTh, OIMMOKM B XOJe OIbITa, Jenath
BEIBOJIEL [10 €10 PE3YIIbTATaM;

MPOBOOUTH ONBITBI MO HabmogeHMI0O (QURWYECKHWX SBICHUH WA
(hH3MYeCKHX CBOMCTB Tel: bopMyTHpOBaTH NpoBepseMbIe
NPeIIONOKEeHNsA, COOUPATE YCTAaHOBKY U3 IPEIIIOKEHHOTO 000PYAOBaHMS,
3aITUCHIBATh XOJI OIBITa ¥ GOPMYITMPOBATH BEIBOJEL;

BEIIONTHATE NpsSMbIE HW3MEpeHUs pacCTOSHEA, BpPEMEHH, MacChl Tena,
- 00BEMa, CHWIIBI M TeMIICpaTyphl C HCIOJb30BaHHEM AaHANOIOBBIX H
1uGpPOBEIX NPHOOPOB, 3AMHKCHBATh IOKa3aHUA NPHOOPOB € y4&TOM
3aJJaHHO} aOCOMIOTHOM NOTPENTHOCTH H3MEPEHHIA;

IPOBOAMUTE HUCCIIETOBAHME 3aBUCUMOCTH OHOMN (hU3NUECKON BEIIMIHHEI OT
ApYyrod ¢ HCIIONB30BaHMEM NPSMBIX H3MEpeHHl (3aBHCHMOCTH IIyTH
PaBHOMEPHO JABHXKYUIErOCi Teja OT BpeMeHH JBIDKCHMS Tella, CHIbL
TpeHHs CKOJILKEHHS OT Beca Tella, kadecTBa 00paboTKU MOBEpXHOCTEH Ten
¥ HE3aBHCUMOCTHU CHJIBI TPEHUS OT IUIOLLAAM CONIPAKOCHOBEHHA TEII, CHIIEI
YIPYTOCTH OT YIJIUHEHHs OPYXWHEI, BRITAJIKABAIONICH CHIIBI 0T 00bEMa
NOrpYXEHHOM JaCTH Tela ¥ OT INTOTHOCTH XHAKOCTH, €€ HE3aBHCHMOCTH
OT IJIOTHOCTH Tella, OT INIyOWHEI, Ha KOTOPYIO TIOTPY>KE€HO Telo, YCIOBHM
TJIaBaHUs TeNl, YCIOBMM paBHOBEeCHs phidara M OJOKOB), y9acTBOBaTh B




NIAHUPOBaHMK y4eOHOTO MCCICHOBaHWMA, cOOHpaTh YCTaHOBKY H
BBINIONTHATE HM3MEPEHUS, CleAys MpeIoXeHHOMY IUlaHy, (UKCHPOBATH
pe3yNbTaThl HOJYyYeHHON 3aBACHMOCTH (QHM3MYECKAX BEIHYHH B BHIE
NpE/TOKEHHBIX Tabmul u rpaduKoB, AeNaTh BRIBOABI 1O pe3ylibTaTaM
HCCIIeIOBAHN,

MPOBOAUTL KOCBEHHBIE M3MepeHHs (QHIMYECKHX BTHUHH (IIOTHOCTH
BEINECTBA JKUAKOCTA M TBEPAOrO TeNa, cHUIla TPEHUS CKOJBKCHHS,
JaBlICHHWE BO3/lyXa, BBHITAIKHABAIOIAd CHNa, JeHCTByomas Ha
TMOTPYAEHHOE B JKUAKOCTh TENO, KOIMDOUIUEHT IIOJNE3HOTO HAeHCTBHS
NPOCTBIX MEXaHW3MOB), ClieAysl Tpe[UIOKEHHOM MHCTPYKLHH: HpH
BBIITOJTHCHAH HW3MEpeHUH COOMpaTh SKCIIEPHMEHTAIBHYIO YCTaHOBKY H
BBIYMCIIATE 3HaYEeHNE HCKOMOM BEITHYNHEL,

cobmonaTh mpaBUiIa TEXHUKH 6e30TIacHOCTH NpH pabore ¢ 1abopaTopHbM
o0opyioBaHUEM; ‘

yKa3bIBaTh MPHUHILUNBI JEHCTBUA TMPHOOPOB M TEXHHUYECKHX YCTPONCTB:
BECEI, TEPMOMETP, AUHAMOMETP, COOOIIAIOLIMECH COCYIbl, OapoMeTp,
phI¥ar, OJIBMXHEIN W HETIOABMKHBIN ONOK, HAKIIOHHAA TLIOCKOCTH;
XapaKTepU30BaTh NPUHIMIBI JEHCTBUA W3YYEHHBIX TNpHOOPOB #
TEXHWYECKUX YCTPOUCTB C ONOpOM Ha HX ONMcaH#us (B TOM HYHCIHE:
MOAIIMITHAKH, YCTPOHCTBO BOZONPOBOAA, THMAPABIWYECKHH IIpecc,
MaHOMETp, BHICOTOMED, TOPUIHEBOM HACOC, ApeoMeTp), HCIONE3Ys 3HAHHS
0 CBOMCTBax (MM3HMYECKUX SBICHUHA U HeoOXoumble (hH3HYECKHE 3aKOHEI
¥ 3aKOHOMEpPHOCTH;

[IPUBOJWTE LpUMephl  (HaXoAWTh WHPOpPMAaLHMIO O TpEUMepax)
MIPaKTUYECKOTO HKCIONB30BaHUA (PH3MUECKUX 3HAHW B ITOBCEIHERHOM
XKU3HHU I obecnieueHns 6€30I1aCHOCTA IPU OOpallieHHH ¢ MpHGopaMul U
TEeXHWYECKAMH YCTPOMCTBAMH, COXpaHeHHS 3H0pOBbS M COOIIOAeHUs
HOPM 5KONIOTM4YECKOT0 IOBEACHHA B OKPYKarolel cpelie;

OCYIIECTBIATh OTOOpP HCTOYHHMKOB WH(opMmammu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM IIOMCKOBEIM 3alIpOCOM, Ha OCHOBE HMEIOLIHXCS
SHAHWA M IyTéM CpaBHEHWs pa3IMYHLEIX HCTOYHHMKOB BBIIEIATDH
HH(OpMaNNio, KOTOpas SBISETCS NPOTHBOPEYMBON MIH MOXKET OBITH
HEOCTOBEPHOH;

KCTIONB30BATh NPH BBINOIHEHUN Y4eOHBIX 3a4aHUH HAYYHO--TIOMYJIAPHYIO
IuTeparypy (H3MYECKOro COAEpXaHWsd, CIOPaBOYHBIC MaTepualsl,
pecypcsl cetu MIHTepHeT, BiajieTh NpHEMaMU KOHCIEKTHPOBAHHUS TEKCTA,
mpeoOpazoBaHusa WHGOPMATUY U3 OHOH 3HAKOBOM CHCTEMEI B JAPYTYIO;
co3/1aBaTh COOCTBEHHEIE KpaTKiMe MUChMEHHBIC M YCTHEE COOOMEHHs Ha
OCHOBe 2—3 HCTOYHHKOB MHGOpPMAIMH (U3HIECKOrO COACPMKAHUsI, B TOM



4pcie IyONAYHO Aenarh KpaTKHe COOOIICHHS O pe3yibTaTaX MPOEKTOB
WIA Y4YeOHBIX MCCIENOBaHWH, MPM OTOM TPaMOTHO HCIONB30BaTh
W3YyYCHHEIM MOHATHWHBIA ammapar Kypca (H3MKH, COIPOBOXAATH
BEICTYIUIEHHE IIpe3eHTAIHeH; |

e TpU BHINOIHEHUHM y4eOHEIX TPOESKTOB M HCCIEHOBAHHMH pPACIpPEAENATH
0053aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3aaqdaMH,
CICIUTh 34 BBEIIIONHEHWEM IINaHa JAeHCTBHI, aJeKBaTHO OLEHHWBATH
COOCTBEHHBI BKJaJl B  JeATENbHOCTh IPYINEl,  BEICTPauBAaTh
KOMMYHUKATHBHOE B3aHMOACHCTBUE, YIUTHIBAS MHEHHE OKPYKAIOMIHX.

K xoHIty o0ydenus B 8 kiacce IpeAMETHBIE PE3YNLTATH HA GA30BOM ypOBHE

AOIDKHBI OTPaXaTh CHOPMHUPOBAHHOCTE Yy 00yJaromuxcs yMeHHH:

e HCHONB30BaTh MOHATHSA: Macca M pasMepbl MOJIEKYH, TEIIOBOE ABIKCHHAE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHHS BellleCTRa, KpHCTAINIMIECKHE U
amMopdHBIE Tena, HAaCHILEHHBIA W HEHACHIIEHHBIM Iap, BIaYXXHOCTh
BO3JyXa, TeMIepaTypa, BHYTPEHHAA 5SHEPIus, TEINIOBOH JBHratelnb,
3NIEMEHTapHEIN EKTPAYECKUAN 3apsill, SIEKTpHYEcKoe I0Ie, IPOBOXHUKHA
Y AUSIEKTPUKH, TTIOCTOSHHBIA 3NEKTPUIECKHI TOK, MArHUTHOE IOJIE;

.« pa3zNMyaTh ABJeHUA (TEIIOBOE pacHIMpeHHe M cXKaThe, Teronepenada,
TEIUIOBOE PaBHOBECHE, CMAYMBaHKE, KallWLLIpHbIE SBIEHHS, HCIapeHHe,
KOHJIeHCalysl, TUIaBICHHe, KpUCTaim3anusa (OTBEpACBaHUE), KUICHUE,
TeIuIonepeiaya (TenmonpoBOJHOCTS, KOHBEKIIH, H3yIeHne),
SJIEKTpH3aLHUs TeJl, B3aUMOJIEUCTBUE 3apSI0B, JAEHCTBHA JICKTPUYECKOTO
TOK3, KOPOTKO€ 3aMbIKaHUE, B3aUMOJIEHCTBHE MAarHuTOB, ICHCTBUE
MarHMTHOTO HOJIS Ha HMPOBOJHHK C TOKOM, SNIEKTPOMArHUTHAsE HHIYKIIUS)
[I0 ONWCAaHWIO MX XapaKTepHBIX CBOMCTB XM Ha OCHOBE OIEITOB,
JeMOHCTPUPYIOINX AaHHOE (PU3HIECKOE ABJICHHE;

e pacrnosHaBaThb TPOSABICHWE U3YUYEHHBIX (HU3UYECKUX ABICHHH B
OKpY>KalollleM MHUpe, B TOM 4ucie (uzmdeckue sSBIeHMS B IPHPOAE:
[HOBEPXHOCTHOEC HATSUKEHHWE M KalWUIIpHBIE ABACHHA B NPHUPOAS,
KpHCTAUIBI B mpupone, usnydenue ComHIla, 3aMep3aHHe BOJOEMOB,
Mopckre Opr3el, 06pa30BaHHE POCHI, TYMaHa, HHes, CHETa, JIEKTPUISCKHUE
ABIIEHUA B aTMoc(epe, SIEKTPHYECTBO JKUBEIX OpPraHH3MOB, MarHUTHOE
none 3emiy, Jpeid ITOMFOCOB, poNb MarHUTHOTO MO JUIf SKU3HE Ha
3eMile, NOJIPHOE CHAHUE, IIPU 3TOM NEPEBOJUTE IIPAKTHYECKYIO 33134y B
y4eOHYIO, BBIACIATh CYIIECTBEHHBIe CBOMCTBa (NpH3HAaKH) GH3IMYECKHX
SIBJICHHIA;

¢ ONKCHIBATh U3yYEHHBIE CBOMCTBA Tel W (pU3MIecKHe IBICHUA, HCIIONE3YA
¢u3HYecKHe BeNWYMHEI (TEMNEPATyPa, BHYTPEHHSS SHEPIUA, KOJIHYECTBO
TEILIOTHI, YAeiNbHasd TEIUIOEMKOCTh BEIIECTBa, YyJENbHas TEIUIOTa




IUTABNIEHHA, yJelbHasg TemnoTa Nnapoobpa3soBaHuA, YACIbHAS TeIIoTa
CropaHdsd TOIUIMBA, KOMPQUIMEHT MOJTe3HOro JAeHCTBHS TEILTOBOI
MAIllAHBI, OTHOCHUTENBHAA BNAXHOCTR BO3JyXa, SNEKTPUYECKHHA 3apsn,
CHJIZ TOKA, DIEKTPHYECKOE HallpsiKeHHE, COIPOTHBIICHHE NPOBOJHHKA,
YIENEHOE  CONPOTUBIEHHWE  BellecTBa, paboTra ©M  MOILHOCTE
JNMEKTPUIECKOTO TOKA), 0pH ONHCAHWW MOPABHIBHO  TPaKTOBATEH
(u3UgeCcKAll CMBICH HCIIONB3YEMBIX BENWYMH, O0O3HAYCHMS U €AMHHIbI
(GU3UYECKHX BENWYWH, HAaXOHWUTH (OPMYIE], CBA3EIBAIOIIAE TAHHYIO
(uspdecKylo BeNWYMHY C JPYTHMH BENHIHHAME, CTPOMTH IpaduKu
M3yYEHHBIX 3aBACAMOCTEN (H3MIECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tenm, (U3MYECKHe SBICHHA M IIPOHECCEHI,
UCIOJNB3ys OCHOBHBIE ITONOKEHUA MonéKmepHo--KHHemquKoﬁ TEOPUH
CTPOCHMSL BENIECTBA, MPHUHIMI CYHEepHO3HIMHU Tolel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHUs 3apszaa, 3akoH OMa 11 yJacTKa IelH, 3aK0H
Joxoyns—JleHnia, 3aKOH COXpaHEHWs 3JHEPIrdM, INpW OSTOM JaBaTh
| CTIOBECHYIO (GbopMyNHpOBKY 3aKOHA W 3allUCHIBATH €r0 MATEMATHYECKOe
BEIp2XKEHHE;

OOBACHATH - (pU3UYECKUE NPOIECCH U CBOMCTBAa TEll, B TOM YHCIE M B
 KOHTEKCTe CUTyaluil MpaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BHIIBIATH
IIPUYMHHO-CIIEICTBEHHEIE CB3H, CTPOUTH OOBACHEHUE U3 1-2 JIOTHYECKHX
IMaroB C OHOPOM Ha 1-2 HM3YYEHHBIX CBOHCTBA (DM3MYECCKHX ABICHHI,
(pu3rIecKrX 3aKOHOB WA 3aKOHOMEPHOCTEH;

pemars pacy€rHele 3aAavd B 2-3 [EUCTBUs, MCTIONL3Yys 3aKOHH H
(OpMyINEI, CBsA3HIBalOMIME (PU3HYECKUE BENMYWHBI: Ha OCHOBE AaHAIM3a
YCIOBHs 3alaudl 3alMCHIBATH KPaTKOe YCIOBHE, BBIABIATH HEAOCTATOK
JaHHBIX [NA pElIeHWs 3aJa4dy, BHIOMpaTh 3aKOHKI U (OPMYINEI,
HeoOXozMMEIe ANS €€ pellleHHd, TPOBOMUTH PACUETHl M CPABHHUBATH
NIOJy4eHHOE 3HaueHHe (PA3MIeCKOM BEIMUHUHEI C M3BECTHBIMU JAHHBIMY,
pacrosHaBaTh HPOOGHEMBI, KOTOPEIE MOXHO PENIATH MpPH [OMOIIA
(GHU3MYECKHX METO/IOB, WCIONB3yS ONKMCAHWE HCCICNOBAHMA, BHLAEIATH
IPOBEPAEMOE MpEHAIIONOKEHHE, OIEHUBATh MPABHIBHOCTL TIOPSIKA
MIPOBEJIEHHUS HCCIeA0BaHus, ACTIaTh BEIBOJI;

OPOBOAMTH ONBITHI 1O HaOMoOAeHWIO G(u3MIECKUX SABACHUA WU
(hH3UIECKHAX CBOMCTB Tell (KanmMIUIApHBIC ABIECHUS, 3aBUCAMOCTD AaBICHHES
BO3ZyXa OT ero o0b&Ma, TEMIIEPATYpPhl, CKOPOCTH Mpollecca OCTHIBaHU U
HarpeBaHus TpPH H3IYYEHMH OT LBETa M3ITydaromieidl (mOriaomraromeit)
IIOBEPXHOCTH, CKOPOCTh MCHapPeHHs BOABL OT TEMIEpPaTyphl KHAAKOCTH U
Iomanyd e€ TMOBEepXHOCTU, DJJISKTpu3allufs Tell M B3aUMOJCHCTBHE
QIEKTPUYECKHX 3apsfoB, B3aMMOJCHCTBHE IOCTOSHHEIX MAarHHTOB,




BH3yalld3al{dd MAarHUTHBIX TIONel TIOCTOSHHBIX MAarHHTOB, JeiCTBHA
MarHATHOTO MOJI Ha MPOBOINHMK C TOKOM, CBOMCTBA BJIEKTPOMAaTHUTA,
CBOMCTBA JNIEKTPOABUTATENd MOCTOSHHOTO TOKa): (OpMyIHpOBaTh
IIpoBepsEMBle TPEION0XKEHNS, COOMpATh YCTAHOBKY M3 MPEIIOKEHHOIo
060pyIOBaHKA, OMACEIBATE XOI OMEITA H (hOPMYITHPOBATH BHIBOABL;
BEINIOJIHATh  IPSMBbIE  M3MEPEHHUS  TEMIICPATYPEl,  OTHOCHTEIBHOM
BIZXHOCTH BO3[yXa, CWIBI TOKA, HANPSKEHHS C WCIONL30BAHHEM
aHAJIOTOBLIX IIPUOOPOB M JAaTIMKOB (HM3MYECKUX BEIHYHH, CPaBHHBAThH
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON a6COMOTHOM OTPEIIHOCTH;
IPOBOAUTE UCCAESIOBAHHME 3aBUCUMOCTHY OJHOH (DM3HUECKON BETHYMHBI OT
Apyrod C HCIOONB30OBaHHEM TMpPIAMBIX H3MepeHu# (3aBHCHMOCTH
COTIPOTHBIECHMSA TPOBOJHUKA OT €ro JUIMHBI, NIOINANU TIOTIEPEYHOTO
CEYEHUsI ¥ yJEIIbHOTO COIPOTUBIIEHHS BENIECTBA MPOBOAHMKA, CHIILI TOKA,
UAYIWEro 4Yepe3 NpPOBOAHMK, OT HaOpMKeHHs Ha TPOBOJHUKE,
HCCIICIOBAHAE TOCNEJIOBATENBHOIO W  MapalIeNIbHOTO — COCHUHEHHMA
[POBOJHUKOB): IUIAHUPOBATh HUCCIIEIOBaHHE, COOMpATh YCTAHOBKY H
BBILIOJNHATE W3MEpEeHus, Clelys NpeUIOKEeHHOMY IUIaHy, (DMKCHpOBATh
pe3ynbTaThl HONYYEHHOM 3aBUCHMOCTH B BHIe TaOuwi U Tpadukos,
JeNaTh BEIBOJIBI IO PE3yNbTAaTaM HCCIICHOBAHYS,

IPOBOJUTE KOCBEHHbIE H3MEPECHWSI (HU3IMYeCKWX BeNuudH (yaelbHas
TEIUIOEMKOCTh  BEIIECTBA, CONPOTHUBJICHHWE IPOBOJHHKA, pabota H
MOIITHOCTH DJIEKTPHYECKOT0 TOKA): IUIAaHHPOBAaTh H3MEpeHHs, coOHparh
IKCIEPUMEHTANIBHYIO YCTAHOBKY, CIENys HMPeANIOKCHHOW MHCTPYKIUH, H
BRIYHCIIATH 3HAUYCHUE BEITAIUHEL,

coOM0oIaTh NpaBriIa TEXHUKH 6e30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM
000pyIOBaHHEM;

XapaKTepu3oBaTh NpPUHIMNLL AEHCTBUA H3YYEHHBIX 1pubOpoB U
TEXHUYECKUX YCTpPOHCTB C ONOpOH Ha MX omMcaHus (B TOM duHCHe:
CHCTEMa OTOIUIEHHA JOMOB, TUTPOMETp, IapoBas TypOWHa, aMOepMerp,
BOJIPTMETP, CUETYUK 3SIEKTPHUUECKON 3HEPrHH, DICKTPOOCBETUTENbHEIE
PUOOPE], HarpeBaTeBHEBIC 3NMEKTPONPHOOPH! (IPUMEpPET), NIEKTPHUECKHE
TPETOXPAHHTEINH, SIEKTPOMATHHT, SNIeKTPOJBATTeNb OCTOSHHOTO TOKA),
HCTIONB3Ys 3HAHUSA O CBOMCTBAxX (PM3MYECKUX SBICHUM M HEOOXOIMMBIC
b3UYecKre 3aKOHOMEPHOCTH;

paclo3naBaTh TIPOCThiE TEXHWIESCKWE YCTpOMCTBA M H3MEPUTECIIBHEIC
OpubOpEl TO CcxXeMaM ¥ CXEMaTH4HBIM pPHCYHKaM (KHAKOCTHEIH
TEepPMOMETp, TEPMOC, IICHXPOMETp, THIPOMETpP, ABHIaTelh BHYTPECHHETO
CrOpaHHs, 3JEKTPOCKOI, PEOCTAT), COCTaBIATH CXEMBI SIIEKTPHISCKHX




Tenei ¢ INTOCICAOBATENBHBIM H MapaliIeIbHBIM COCHUHEHHUEM SJIEMEHTOB,

pasnuvas yCIOBHEC 0003HAYCHHS SIEMEHTOB YIEKTPAYECKHUX 1IeTei;
NPABOJUTE  OpHMEps!  (Haxo#uThb HMHGOPMAIMIO O  DPHMEPax)
NPaKTHYECKOrO MCIONE30BAHUA (PM3NYSCKAX 3HAHWN B NOBCEIHEBHOM
XU3HU JUis obecneveHus Oe30IacHOCTH NpH OOpalleHAaH ¢ IMPHGOpaMH U
TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHs 370pOBhi M COOIIONSHHUS
HOPM 5KOJOTHYECKOr0 TOBEACHHUS B OKPYIKaIOIIEH cpeie;

OCYUIECTBIATE IIOMCK HMHQOpMamuM (H3MYECKOTO COJACPKAHUA B
WutepHeTe, Ha OCHOBe HMMEIOIMXCH 3HAHWA M UYTEM CpaBHEHHA
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIENATh HMH(OpMalWio, KoTopasd
ABIAETCA MPOTHBOPEUYHBOM HITM MOKET OBITH HETOCTOBEPHOM;
HCIIOJIB30BATh TIPY BHINOMHEHWM yUeOHBIX 3aiaHui Hay9IHO--TIOMYJISIPHYIO
auTEpaTypy (U3WUECKOro COAEpaHMS, CIpPaBOYHbIE MaTepHAlbL,
pecypchl cetr MHTEpHET, BIaieTh OpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
Ipeo6pasoBaHms MHGOPMalWH U3 OJIHOH 3HAKOBOM CHCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE NHWCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHWMS,
o6obmasn uHGOpPMALUIO K3 HECKONBKMX HWCTOYHWKOB (DH3HYECKOTO
COOEPXaHUA, B TOM dHCHe I[yONMYHO NPEJCTaBIATH Pe3yJbTAThI
TIPOEKTHOM HIIM HCCHENOBATENbCKOH JCATENEHOCTH, TPH 3TOM I'PaMOTHO
UCTONE30BaTh M3YYEHHBIH MOHATWHHBIN ammapar Kypca GU3HKH,
COIMPOBOXAATE BRICTYILICHUE NIPE3CHTAIHENH;

IpPU BLITONHEHHH Y4eOHBIX NPOSKTOB M HCCHEJOBaHHMN (pu3amdeckmx
IIPOLIECCOB paclpenensTh OOA3aHHOCTH B TIpYIE B COOTBETCTBHH C
MOCTaBIICHHBIMHY 3a/1a4aMH, CIEANTE 3a BRINOJTHEHUEM IIaHa ACHCTBHN U
KOPPEKTHpOBaThk €ro, aJeKBaTHO OIeHMBaTh COOCTBEHHBIM BKIal B
AEATEILHOCTE IPYMIIBL, BEICTPAMBATH KOMMYHHUKAaTHURHOE B3aUMOZEHCTBHE,
NPOABIAA FOTOBHOCTE pa3peliaTh KOH(IUKTHL.

K xoH1y o6ydyeHus B 9 kyacce IipeIMeTHEIE pe3yJIbTaThl Ha 6a30BOM ypOBHE
JOIKHEI OTpaXaTh C(hOpMUPOBAHHOCTD Y 00YYarOINUXCA YMEHHUIN:

UCIONB30BAaTh MOHATHA: CHUCTeMa OTCcY€Ta, MaTepHalibHas TOYKa,
TPaeKTOPHsA, OTHOCHTENBHOCTE MEXaHWYECKOIO ABIDKEHWS, AedopManus
(ynpyras, mracTudeckas), TpeHHE, LEHTPOCTPEMHTENRHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPy3KH, LEHTP THKeCTH, aGCOMOTHO TBEPIOE Telo,
IEHTp TAKecTH TBEPAOTO Teja, paBHOBeCHe, MeXaHWUYecKhe KoneGaHud U
BOJIHBI, 3BYK, HMHOQPa3BYK U YIBTPa3sBYK, SJIEKTPOMATHUTHBIC BOJHEI,
ITKaNa SJIEKTPOMArHUTHBIX BOJIH, CBET, ONH30pYKOCTH H JATbHO30PKOCTE,
CIIeKTpPhI MCIYCKaHHA M IOINomeHus, anbda-, 6eta- 1 raMMa-u3nydeHus,
H30TOIIEL, sIIEPHAS SHEPTETHUKS; '




e pasNnyYaTh ABJICHUA (paBHOMEpHOE H HEPABHOMEpHOE IPAMOJIHHERHOE
OBUXKEHHUE, PABHOYCKOPEHHOE MpAMONIHHEHHOE ABHXKEHHE, CBODOAHOE
MaZicHue Teli, PaBHOMEPHOS JBUXKEHHUE 110 OKPYKHOCTH, B3aMMOJICHCTRHE
TeNl, peakTHBHOE JABH)KEHHE, KonebaTelbHOe NBIDKeHHe (3aTyXalomue ¥
BEIHYKICHHBIE KOJeOaHust), Pe30HAHC, BOMHOBOE ABIKCHME, OTPAKCHHE
3BYK4, NPAMOJMHEHHOE pacUpOCTPaHEHHE, OTPaXKEHHE U TIPEIOMICHHE
CBETa, NIOJTHOE BHYTPEHHEE OTPaXKeHHEe CBETA, pazlioikeHHe 6eJIoro ceera B
CIHEKTp M CIOXEHHE CIEKTPalbHEIX I[IBETOB, JAWCIEPCHSL CBETa,
€CTeCTBEHHAs pPafAMOaKTABHOCTh, BO3HHKHOBEHHE JUHEHYATOrO CHEKTpa
H3JIyYeHHs]) 110 ONHCAHUIO HX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEeMOHCTPUPYIOIINX JaHHOE PHINIECKOe BICHHE;

e pACTO3HABaTh HNPOABICHUE M3YYEHHBIX (HU3MYESCKUX SBICHWH B
OKpyXxarleM Mupe (B TOM d9ncie (usudeckWe SBIEHHS B TPHPOXE:
NPUAIMBE] K OTJIMBEL, JIBIKEHHE mrageT COHEYHOM CHCTEMEL peaKTUBHOE
HABIKCHHE SKUBBIX OpPraHW3MOB, BOCIPHMSATHE 3BYKOB JKHBOTHBIMH,
3eMIIETpsCEHHe, CeHCMMYecKHe BONHBL, IyHAaMH, 5XO0, IBeTa Tel,
ONTHYECCKUE SBICHUA B TIPHpOJE, OMONOTMYEcKoe NefCTBHEe BUEUMOTO,
yIbTpahHONEeTOROI0O ¥ PEHTITEHOBCKOTO W3NMydYeHHH, €CTEeCTBEHHEIH
PaIHOaKTHBHEI (OH, KOCMHUYECKHe Iy4H, PAaJHOaKTMBHOE H3IyYeHHe
[IPUPOAHBIX MHHEpallOB, MCHCTBHE pajuOaKTHBHBIX M3Iy4CHHH Ha
OpTaHM3M 4YejioBeKa), NpPH STOM IIepeBOAUTH IPAKTHYECKYIO 3aady B
y4eOHYI0, BRIIENATH CYIIECTBEHHBIE CBOMCTBA (NMpHU3HAKH) (QUIMIECKUX
SIBIICHMI;

* ONUCHIBaTh W3yYeHHBIE CBOMCTBa Tel U (PH3UUECKHUE ABJICHHS, UCTIONB3YS
¢u3uuecKkue BeNWYWHBI (CpeNHSA W MrHOBEHHas CKOPOCTh Tejla IIpH
HEpaBHOMEPHOM JBHKEHWH, YCKOpeHHe, NepeMelleHue, myTh, YIJIoBas
CKOpOCTh, CHIIa TpEHHs, CUlla YIPYIOCTH, CHJIA TSDKECTH, YCKOpEHHE
CBOOOJHOTO TAZIEHMsA, BEC TeNla, HMIYIbC TeNa, HMMITYJbC CHIIHL,
MexaHWdecKas pabora M MOIHOCTh, TNOTEHIHMANbHAS DHEPrus Tela,
ITOAHATOTO HaJ MOBSPXHOCTHIO 3eMIH, HMOTEHIMANIbHAs SHEPTHs CXKaTo
NPYXXUHBI, KWUHETUYECKas »SHEpPrus, MONHAd MEXaHWYecKas OSHEPrusi,
ITEpHOJI ¥ 9acTOTa KolneGaHmii, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa H BEICOTA
TOHA, CKOPOCTB CBETa, TOKA3aTells IPEIOMICHHS cpelsl), IpH ONHCAHHH
IIPABHJIBHO TPaKTOBaTh (U3WIECKUH CMBICI HCMONB3YEMBIX BENUYHH,
0003HAYCHUA W CSNUHHMIBI (HU3MIECKHX BENUYNH, HAXOAWTH (OPMYIIHI,
CBA3HIBAIONIHE NaHHYIO (PU3UUECKYIO BEIMYUHY C APYTHMH BENMYMHAMH,
CTPOUTH TpadhMKy U3yIESHHBIX 3aBHCHMOCTel (PU3MUECKUX BEINMYNH;

e XapaKTepHW30BaTh CBOHCTBa Tell, (HU3UYECKHE SBICHHA H IIPOLECCHL,
UCIIONB3Ys 3aKOH COXPAaHEHHA YHEPIWH, 3aKOH BCEMHPHOTO TATOTEHMS,




NPAHIMII CYHEPHOSHIIMM CHJ, NPHUHIWI OTHOCHTENbHOCTH ['amuned,
3aKoHBl HBIOTOHA, 3aKOH COXpaHEHHWS HMITYJIECA, 3aKOHBI OTPAXEHUS H
IIPEIOMIIEHUS CBETA, 3aKOHbBI COXPaHEeHHs 3aps0BOTO H MAaCCOBOI0 YHCE
Opd SAEPHBIX PEaKuysx, NPU 5TOM HaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allUCHIBATE €0 MaTeMaTHYeCKoe BhIpaKeHUe;

00BICHATh (PU3UUECKUe TIPOLIECCHl ¥ CBOMCTBA Tell, B TOM YHCIIE H B
KOHTEKCTE CHUTYaluil IIPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BRISBISATH
NPpUYHHHO--CIIEACTBEHHEIE  CBS3H, CTPOMTh OOBiACHeHWe W3 2-3
JIOTMYECKHUX INAaroB C Onopoi Ha 2-3 W3yJEHHBIX CBOMCTBA (DH3HYECKHUX
SBNEHNH, PU3NTECKHX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

pemiath pacy€THEle 3adadd (OmUparomMecs Ha CHCTeMy ©W3 23
YPaBHEHHM), UCIIONE3YS 3aKOHBI ¥ (hOpMyIIBI, CBA3BIBAIOINE (I3MISCKUE
BEIIMYUHBL: HA OCHOBE aHAIM3a YCIIOBHSA 337aYd 3alMCBIBATh KpaTKoe
YCJIOBUE, BBRIABIATH HENOCTAIOININE MM U3OBITOUHBIE NAaHHBIE, BEIOMpATH
3aKOHBI ¥ (OpPMYINIBI, HeOOX0AUMBIE AT PeIICHHs, IPOBOUTE PACUYETHl H
OLCHMBATh PEATHCTUYHOCTh TONYYCHHOTO 3HA4YeHWus (PU3MIECKOi
BEITHYWHBI, -

paclo3HaBaTh IPOOGNEMEI, KOTOPBEIE MOMKHO pEIIuTh IpH [TOMOIIA
(Qu3MIECKHX METOHOB, HCTIONb3Ys ONHMCAHHE HCCICNOBAaHHSA, BEIACTIATH
IIpOBEpsIEMOe  NpeANONIOKEHHE, OIEHHBATh IPAaBUIBHOCTE IIOPAIKA
IPOBEICHUS MCCIEAOBaHWA, JenaTh BBIBOJBI, MHTEPNPETHPOBATH
pe3yNbTaThl HAbMOIEHAH 1 ONIBITOB;

NPOBOAXTE OMNBITHI 1O HaOMOmeHHIO (GU3MYEeCKHX ABICHUN WK
¢bu3AdecKx CBOUCTB Ten (M3yuyeHHe BTOporo 3akoHa HbloTOHa, 3aKkoHa
COXpaHEHHWA HHEPIHH, 3aBUCHMOCThL NEpHOJa KoneOaHWH MpYXKHHHOTO
MasATHHKA OT MAacChl Ipy3a M KECTKOCTU NMPYKHHBI U HE3aBHCHUMOCTH OT
aMILTMTY/IBl MaJIBIX KoleOaHui, NpsaMoNHHeHOe pacipOCTpaHEeHHe CBETa,
pazioxeHue GENOro cBeTa B CIEKTP, H3ydeHWe CBONCTB H300paxeHHS B
IUIOCKOM 3€pKalle M CBOMCTB HM300pakeHHA TpeaMeTa B cobuparormei
nuH3e, HAONMOJeHWe CIUTOIIHBIX W JIWHEHYATHIX CHEKTPOB H3IyJIeHU:):
CaMOCTOATENEHO cOOMpaTh YCTaHOBKY W3 H30mITouHOro Habopa
ofopy/oBanus, ONMCHIBATH XOJ ONBITA H €ro  Pe3yJbTaThl,
(GhopMyITHPOBATh BHIBOJIBI; ‘ '
TIPOBOAMTE TIPH HEOOXONUMOCTH CEpUI0 NPAMBIX M3MEpEeHHH, Oonpeaenss
cpegHee 3HAUCHHWE U3IMEpPAEMOM BenHuWHBl ((OKycHOe paccTosHMe
cobupaltolelf JMH3BI), OOOCHOBBIBaTH BBIOOpP crocoba W3MepeHns
(M3MepHTETBHOTO TpHOOopa);

HOPOBOJUTh MCCIEJOBaHHE 3aBHCHMOCTEH (M3UYeCKMX BEIMYMH C
HCTIONB30BAHYEM IIPAMBIX H3MEpeHHM (3aBHCHMOCTE NMYTH OT BPEMEHH




IpH PaBHOYCKOPEHHOM JBHXECHMH 0e3 HavalbHONH CKOPOCTH, HmEpHOIa
KonebaHui MaTeMaTH9eCKOT0 MAajATHHKA OT AJHHEI HWTH, 3aBHCUMOCTH
yrila OTPaXXeHHsi CBeTa OT yIWla MMajeHWs M yIyia MpelJoMIIeHHd OT yIia
IaJieHusd): IUIAHUpOBaTh MCCIEAOBAHHE, CaMOCTOSTENBHO COOUparh
YCTAHOBKY, (MKCHDOBaTh pe3yJbTaThl IONY4eHHOH 3aBHCHMOCTH
¢u3vdeckux BeMWHYMH B BUAE TaOmUN W rpadikoB, AeNaTh BHIBOMBI IO
pe3yJibTaTaM HccilefOBaHUS;

IIPOBOJUTH KOCBEHHBIE H3MEPEHUsS (bmnqecmx BENWYNH (CpemHst
CKOpOCTE ¥ YCKOpeHHEe Tela IIpH PaBHOYCKOPEHHOM IBYDKEHHH,
YCKOpEHHe CBOOOAHOrO NaJeHWs, KECTKOCTh MOPYXWHEL, KOdpQHIMEeHT
TPEHMS CKONBKCHWA, MexaHwdeckas pabora M MONIHOCTH, YacTOTa M
neproy; KoneGaHMil MaTeMaTHYeCKOr0 M NPYXKHHHOTO MAasTHHUKOB,
ONTHYECKAas CHNA COOHpAlOmeHd NMH3BI, pPAJMOAKTUBHBIA  (hOH):
IUIAHUPOBATL M3MEPEHHA, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIONHATE M3MEPEHUs, CIeAys NpeAioKeHHO! WHCTPYKIMU, BEIYUCIATH
3HAYCHHUE BEJIMYMHBI U aHAJM3UPOBATh MOYICHHBIE PE3yIBTATH C YIETOM
33JJaHHOU TIOTPELTHOCTH W3MEPEHHUI;

coOIIOaTh TIpaBUIIa TEXHUKK G€30ITaCHOCTH IpH paboTe ¢ 1abopaTOpHbIM
obopyoBaHueM;

pa3nuyaTh OCHOBHbIC NPH3HAKM M3YYCHHBIX (DH3MYECKUX MOZAEIe:
MaTepHaibHas TOYKa, abCONMOTHO TBEPAOE TENO, TOYEYHBIH HCTOYHHK
CBETa, Jyd4, TOHKas IMH3a, IJAHETapHas MOJelNb aToMa, HYyKIOHHAas
MOJIEIb aTOMHOTO S/IPA;

XapaKkTepU3OBaTh TNPUHOMIIBI HEHCTBAS H3YyYEeHHBIX NpubopoB H
TEXHHYECKUX YCTPOMCTB ¢ OHOpOH Ha WX ONHUCaHUS (B TOM YHCHE:
CIHMIOMETp, AATUYMKU IONOXEHHS, DACCTOAHMS W YCKOPEHHS, paKerTa,
3XO0JIOT, OYKH, IepUCKOIL, (OoToaImapar, ONTHYECKHAE CBETOBOAEL,
CIIEKTPOCKOMN, HO3MMETp, Kamepa DBuibcoHa), WCTIONBE3Yys 3HAaHUA O
CBOMCTBaX QU3MUECKUX SBJIECHHH ©W HeoOXomuMmble (U3HIECKUe
3aKOHOMEPHOCTH;

VCTIONTE30BATh CXEMbE ¥ CXEMATHYHBIE PHCYHKH M3Y9eHHBIX TEXHHIECKHX
YCTPOHCTB, H3MEPUTENBHEIX NPHAOOPOB M TEXHOIOTHMYECKHX IIPOLECCOB
IpH pemieHMH y4eOHO--TIpaKTHYeCKHX 3aja4, ONTHIeCKHe CXEeMbI Ui
IIOCTPOEHUS. M300paKeHHH B IIIOCKOM 3ePKalle U COOHPAIOIIEH IHHSE;
OpHBOAUTH IpUMephl  (HaxojuTh HH(QOpMAIMio ©  NpuMepax)
IIPaKTHIECKOTO HCIONb30BaHUA (U3NUECKUX 3HAHUN B ITOBCEAHEBHOM
KHU3HY I obecnieveHus O€30MACHOCTH TpH obpainenun ¢ npubopaMa u
TEXHWYECKUMH YCTPONCTBAMHM, COXpaHEHHS 30pOBbS U COOIOAEHMS
HOPM 5KOJIOTHIECKOT0 ITOBEJICHHA B OKpPY KalomeH cpee;
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