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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3nke HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJI€HA Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B DPI'OC OO0, a Takxke ¢ yd€ToMm
denepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Pu3nkay.

Conepxanue  mporpamMMbl 1o (U3MKE ~ HampaBieHO Ha  (OpMUpPOBaHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYAlOIIMXCS U OpPraHu3alui0 H3ydeHus (Ppu3mku Ha
JesITeIbHOCTHON OCHOBE. B mporpamme mo (pusmke yduThIBaIOTCS BO3ZMOKHOCTH y4EOHOTO
npeamera B peanuzanuu TpeboBanuit GI'OC OOO K MIaHUPYEeMBIM JUYHOCTHBIM U
METaNpeMETHBIM  pe3ylbTaTaM  OOydYeHMs, a TaKkKe  MEXIpPEeIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHMUsL.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOyueHus (MO KijaccaM), MOpeajaraer MNPUMEPHYIO MOCIEAOBATENbHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJIEPXKAHUS M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCH.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUHTEIIO B CO3/IaHUH padouell MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uzuka SBIAETCS CUCTEMOOOPA3yIOMUM JIJIi  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEMETOB, TMOCKOJBKY (PU3MYecKre 3aKOHBI JeKaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIa] B
€CTECTBEHHOHAYYHYI0 KapTUHYy MHUpa, MPEJOCTaBIseT Haumbosiee sICHble 0O0Opa3Lpbl
MPUMEHEHUsI HAy4YHOTO METOJla TO3HAHMs, TO €CTh CNoco0a MOJYyYEHHs] JOCTOBEPHBIX
3HAHUU O MUpE.

Onna u3 raaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHON TIpaMOTHOCTM W HWHTEpeca K HaykKe y
o0yyarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIATAET OBJIAJICHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MUCCJIEI0BAHMS;

e UHTEPHPETUPOBATH JAHHBIE U HCIOJIL30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

[lenu w3ydenust pu3uku Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpPENCIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusuMkay B 00pa3oBaTENIbHBIX
opranmzanusx Poccuiickoit denepainnu, pean3yronux OCHOBHBIE 00I1Ie00pa3oBaTe/IbHbIC
MporpaMMbl,  yTBEpPKAEHHOW pemeHueM Komsterun  MuUHMCTEpCTBA  MPOCBEUICHUS
Poccutickoii @eaepannu (mpotokon ot 3 nekadbps 2019 r. Ne [TK4sH).

Heau nzyuyenuss Gpu3uKu:

e TMpUOOpETEHHE HUHTEpeca W CTPEMIICHHS] OOYYaIOIIMXCA K HAyYHOMY H3YYECHHIO

MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJAE TMO3HaHUS U (HOpMHpOBaHHE
MCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYKAIOIIKUM SIBJICHHSIM;

dbopMHpOBaHWE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yjbTaTa U3YYEHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dopMupoBaHHE TPEACTAaBICHUM O poiau (GU3MKK AN pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TNPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymei mnpodeccruoHaIbHOM
NeSTEIBbHOCTH, CBSI3AHHOW C (PUBMKOM, MOJArOTOBKA K JajdbHEHIIEMy OOYYEHHIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHne 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs 00ECIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a8aY:

npuoOpeTeHre 3HAHUKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETECHUE YMEHHUM ONHUChIBAaTh U OOBACHATH (PUBMUECKUE SIBJICHUS C
HCIIOJB30BaHUEM MMOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILICHUSI MPOCTEUIIMX PacUETHBIX 3ajlady C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIIBHBIE MCCIEAOBAHMS C HMCIOJIb30BAHUEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIMEH (PUINYECKOTO CONEepKaHUs, BKIIOYAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3MKH, aHalu3 U KPUTHUYECKOE
OlICHHBaHUE UHMOPMAITIH;

3HAKOMCTBO €O cdepamMu MpodEeCcCHOHANTBHON NESITENBHOCTH, CBS3aHHBIMU C
(bU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
bu3nUecKoi HayKHu.

Ha usyuenue ¢pusuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHMUs

oTBoauTcs 238 yacoB: B 7 kimacce — 68 gacoB (2 daca B Heel0), B 8 kiacce — 68 gacoB (2
yaca B Hezelo), B 9 kitacce — 102 ydaca (3 gaca B HEJEIO).



COJEPXAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEr0 MUPA.

du3uka — HayKa o npupoe. SABnenus npupoapl. Duznueckue IBICHUS: MEXaHUUECKHUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

duznveckue BeMUUYUHBL. M3Mmepenue ¢uznueckux BenuyuH. Pusnueckue MpuOOPHI.
ITorpemHocTs M3MEpEHU. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kax ¢usuka u gpyrue ecrecTBeHHbIE HAYKH U3y4aloT IpUpoay. EcTecTBeHHOHAYUYHBIH
METOJi TIO3HAHUs: HaOJIOJIEHHE, TIOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBIXKEHHE THIIOTE3,
HKCIIEPUMEHT IO MPOBEpPKE THUIOTe3, OOBsAcHEHHEe Habmomaemoro sBieHus. OnucaHue
(bu3MYECKUX SIBICHUN C TTOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpudOpsI U MpoLeAypa NPSAMbIX U3MEPEHHUI aHaJIOTOBBIM U HU(GPOBBIM

IpUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenuve 1EHbI ASIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPJIOTO Tea.

4. OnpeneneHue pa3MepOB MabIX TE.

5. M3Mepenue Temmeparypbl MpU NOMOIIM KUAKOCTHOTO TEPMOMETpa M JIaTyUKa

TEMIIEpaTyphbl.
6. IIpoBenenue ucciaenoBaHUA MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IMOJIETA IIApUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKAa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUHM BELIECTBA.

Crpoenue BemiecTBa: aToOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue dactul BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBuwxenue, nuddysus. BzaumoaelcTBue yacTHll BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH U  TBEPABIX
(KpucTalsIMyeckux) Tesl. B3anMOCBsI3b MEXy CBOMCTBAaMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueEM. OCOOEHHOCTU arperaTHblX COCTOSIHUM
BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOnionenue sBneHU, OOBACHSIOIIUXCS NPUTHKEHUEM WIM OTTaJIKUBAHUEM

YacTHI] BEUIECTBA.

Jlabopamopnwie pabomul u onvimol.



1. OmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C ucToib30BaHueM GoTorpaduii).
2. OnpIThI 10 HAOTIOCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe ABWxkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOpOCTh IIPU HEPABHOMEPHOM JABMKEHUU. Pacu€r myTH U BpeMEHH IBH>KEHHS.
SBneHne wHepUMU. 3aKOH MHEPLUUHU. B3auMoaelcTBUE TEN KAaK MPUYMHA U3MEHEHUS
CKOpPOCTH IBHWKEHHS Ted. Macca kak Mepa uHepTHOCTH Tena. [InotHocts BemectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.
Cuna Kak xapakTepuCTHKa B3auMozeicTBus Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenrie cuibl ¢ MOMOMIBIO IUHAMOMETpA. SIBIEHUE TAroTeHUs W cuia Tskectu. Cuna
TSDKECTH Ha Apyrux mianertax. Bec tena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX 10
oaHoi mpsimoil. PaBHoxeicTByromas cuia. Cuna TpeHus. TpeHue CKOJIbXKEHHS U TPEHUE
nokosi. TpeHue B pupojie ¥ TEXHUKE.
Jemoncmpayuu.
1. HabnrogeHne MeXaHMYECKOro JIBMKEHUS TETa.
2. M3mepeHune CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBJIeHUSI UHEPIUH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TETI.
5. CpaBHEHHE Macc 0 B3aUMOAECHCTBUIO TEI.
6. Clo)eHue Cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBWKEHUS (LIapuKa B JKUJIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

2. OmpezneneHue cpeJHENH CKOPOCTHU CKOJIbKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOU
IUIOCKOCTH.
OmnpeneneHne IOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh pACTKEHUS (aedopMaliin) npy>KUHbI OT
MIPUIIOKEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tela
U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTEN M ra30B.

Hasnenne. CnocoObl yYMEHbBIIEHHMS M YBeJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJ€HHUS Ta3a OoT o0béMma, Temmneparyphl. [lepenada naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSIMH U raamu. 3akoH [lackans. IIlHeBMaTnyeckne MammHbl. 3aBUCUMOCTD
JaBJICHUS XKUAKOCTU OT riryounsl. ['mapocratnyeckuit mapagokc. CooOmaroniyecs: cocy/sl.
['mnpaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasienue. [I[pUuuuHbl CylIIeCTBOBAHUS BO3AYLIHOM
o6omouku 3emnu. Onbitr Toppuuemu. M3mepenue atMmocdepHoro gaBieHus. 3aBUCUMOCTD
aTMoc(epHOro MJaBJIeHUS OT BBICOTHI HajJ ypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.



JleyicTBUE KUAKOCTH M ra3a Ha IOIPYKEHHOE B HHUX Telo. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

['mppasnuueckui npecc.

[IposiBienue nercTBUs aTMoCchEpHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHUJIBI OT 00bEMa MOTrPYXKEHHOW YacTH Tejaa Hu
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue TmaBaHus TeN: IUIAaBAaHUE WJIM TOTPY>KEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOIICHHUS MIJIOTHOCTEH Teja M KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOTpYKEHHOM B
AKUAKOCTh YaCTH TeJa.

OnpeneneHre BBITAIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TeEJlO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJKHUBAIOIICH CHJIbI, JCUCTBYIOIIEW Ha TEIO B
KUIKOCTH, OT MAcChl TeJa.

OnebITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKUBAOIIECH CUJIbI, JEHCTBYIOLIEH
Ha TEJO B JKUIKOCTH, OT 00bEMa MOTpYXKEHHOW B KUAKOCTh YacTH Tela U OT
IUIOTHOCTH 7KHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHHE JIOAKH U OIpEINEICHUE €&
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexanudeckas pabora. MOIHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. lIpaBuio paBHOBecus
peiuara. IlpuMeHeHune TmpaBUJia paBHOBECHS phluara K OJOKY. «30JI0TO€ MPaBUIO»
mexanuku. KITJI mpocteix Mmexanu3mMoB. IIpocTeie MeXaHHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparieHne
OJIHOTO BHJIa MEXaHUYECKOI S3HEPTrUH B APYTrOid. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpavuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1.

Onpenenenrne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela TI0
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHUS pblUuara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.
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Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TOJIO)KEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA.
Macca u pa3zmepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopenu  TBEPAOro,  JKUJAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucramnuueckue u amopgubie Tena. OO0bsCHEHHME CBOMCTB ra3oB, KUIKOCTEH M TBEPABIX
T€I HAa OCHOBE TMOJOXEHHI MOJEKYJIIpPHO-KMHETHYECKOH Teopun. C(CMauuBaHue U
KauJUISIpHBIC SIBJICHUSA. TEII0BOE PacCIIMpEeHUE U CKATHUE.

Temmneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABWYKEHHSI YaCTHILI.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH JHepruu: Tervionepenaya |
coBepieHrue padboTel. Buapl Temionepeaadn: TeIIOMPOBOHOCTh, KOHBEKITUS, H3TyUCHHUE.

KonuuectBo TemnoTel. YenbHasi TEMIOEMKOCTh BellecTBa. TermiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHUE  TemioBoro  OanaHca. [lmaBieHme W OTBepJieBaHUE
KpUCTAJUIMYECKUX BEIIEeCTB. YJledbHas TerwloTra IUiaBieHus. I[lapooOpasoBanue u
koHjeHcanus. Mcnapenue. Kunenue. YaenpHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxnocTts Bo3myXxa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpununer padotsl TemnoBeix aBurateneit KIIJ| temmoBoro asuratens. TeroBbie
JNBUTATEIIN U 3aIUTa OKPYKAOLIENH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JIBMXKEHHUSI.

2. HaGmonenue muddysun.

3. HaOGnroneHue siBJeHUN CMauMBaHUS U KaTWJUISIPHBIX SIBJICHUH.

4. HalmroieHne TermioBOro pacuiupeHus Tel.

5. V3MeHeHue paBieHHs Tra3a TMpPU H3MEHEHUH OObEMAa W HArpeBaHUU WIH
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bune! Termonepenaun.

OxJtaxkaeHue npu COBEpIIEHUH padOTBhI.

HarpeBanue nipu coBepIiiieHUN paOOThl BHEITHUMU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMUHbBIX BEIIECTB.

11. HaOmronenue kumeHus.

12. HabmroeHue nmocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OmBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO TPUTSKECHMUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.

° 0 N o



3. OnbIThl IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUIAKOCTEH U TBEPABIX
TelL.
4. OmnpeneneHue AaBIeHUs BO3AyXa B OaJJIOHE LITIPUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJIEHUS BO3JyXa OT €ro oobéma u
HArpeBaHUs WU OXJIAKICHUS.

6. IIpoBepka THUIOTE3bl JWHEWHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KHUJAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIEPaTyphl.

7. HaOmroneHnve n3MeHeHUs: BHYyTPEHHEHW SHEPTUU Tejla B Pe3yJIbTaTe TeIionepeauu 1

paboOThI BHEITHUX CHII.

8. HccrmemoBanue sIBIEHUS TEIJIOOOMEHA TPHU CMEIIMBAHUM XOJOJAHOW W TOPSYCH

BO/IBL.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpeneneHne yaeapHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCHapeHusl.

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

DunekTpu3zanus Tei. JIBa pojia 3IEeKTpUYECKUX 3apsAnoB. BzauMoieicTBre 3apsyKeHHBIX
ten. 3akoH KynmoHna (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsA/I0B U PACCTOSIHUSA MEXKTy TEJIaMu).

OnekTpuueckoe  nojie.  Hampsixk€HHOCTh — anekTpuyeckoro  mons.  [IpuHiun
CYTIEPIIO3UIINU JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsaoB. DJIEMEHTAPHBIN dJeKTpuueckui 3apsan. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJICKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHHUS SJIEKTPUUYECKOTO TOKAa. VCTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUS IEKTPUYECKOTO TOKA (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. COonpOTHBIECHUE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBA. 3akoH Owma s y4yacTKa LEMHu.
ITocnenoBaTenbHOE U apaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

Pabora m MOIIHOCTB AIEKTpUUYECKOro TOKa. 3akoH J[xoyns—JIeHma. DiekTpudeckue
L[ETH U IOTPEOUTENHU IEKTPUUYECKOM Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTossHHBIE MarHUTHL. B3auMOIENCTBHUE MOCTOSHHBIX MAarHUTOB. MarHuTtHOE MOJIE.
MarauTtHoe 1ojie 3eMJIM U €r0 3HauYeHHue IS J)KU3HU Ha 3emuie. OnbIT Dpcrena. MarouTHoe
MOJIE BJIEKTPUYECKOrOo TOKa. [IprMeEHeHHe »IEKTPOMAarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJISI HAa MPOBOJHUK C TOKOM. OJIEKTPOJIBUTaTENlb IOCTOSHHOIO TOKa.
Hcnonb30BaHue 3JIEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBiIeHUE JJIEKTPOMArHUTHOW UWHAYKIMU. I[lpaBuno JleHna.
Onexrporenepatop. CrocoObl MOMYYEHUS AICKTPUYECKON JHEPTrUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.
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DJNeKTpU3alus TeN.

JIBa poJia 3NIEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEMCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBTIEKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHNKY TOCTOSTHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

. DIEKTPUUYECKUI TOK B HKHUJKOCTH.

. 'a30BB11 pa3psia.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 2JIeKTpUUeCKOro HaPsKEHUSI BOJBTMETPOM.

. Peoctar u marasuH CONpOTUBIICHUMN.

. BzanMoaencTBue mocTOSSHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOKHOCTH PA3JICJICHUS MTOJTFOCOB MarHuTa.

. MopenupoBaHrE MarHUTHBIX ITOJIEH MOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ 1noJie TOKa. DJIEKTPOMArHuT.

. JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DIEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnienoBanue siBIICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

. OnbITel @apajes.

. 3aBUCUMOCTb HANPaBICHUS MHAYKIIHOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS.
25.

DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

A A

10.
11.
12.

OnbIThl 10 HAOTIOACHUIO 3JIEKTPU3ALUH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS IEKTPUIECKOTO TOJIS HA TIPOBOIHUKU U AUDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETH MOCTOSIHHOTO TOKaA.

H3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenue u peryiupoBaHue HallpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 pe3ucrop, OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOpE.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh OJJEKTPHUECKOTO COMPOTHUBIICHUS
MPOBOJAHMKA OT €T0 JUTHHBI, IO MTONEPEYHOr0 CEYeHHs U MaTepHara.
[TpoBepka mpaBuia CIOXKEHUS HAIMPSIKEHUN TPU TOCIEIOBATEIHHOM COCIUHEHUN
IBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MapaJIJICIbBHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
Onpenenenre MOIIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON Ha pe3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIAYIIErO0 Yepe3 Jammodky, OT
HaIpsHKEHUS Ha HE.



13. Onpenenenue KII/I HarpeBarens.

14. MccnenoBanne MarHuTHOIO B3aMMOJIEUCTBUS IOCTOSHHBIX MarHUTOB.

15. I3yueHne MarHMTHOIO IMOJII IOCTOSIHHBIX MAarHUTOB INPU UX OOBEIUHEHUH U
paszeneHun.

16. MccenoBanue AENCTBHS JIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI B3aHMMOJEHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPABJICHUs TOKA B KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue U u3ydeHue paboThl JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anekTpoaBurareibHOW yCTaHOBKH.

21. ONBITHL IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLHW: HCCIEIOBAHUE
M3MECHEHUM 3HAYCHUS U HAIPABJICHHUsI MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexanunueckoe 1BrxeHne. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOIO JBWXXEHHs. PaBHOMEpHOE NpAMOJIMHENHOE IBWXKeHUE. HepaBHOMepHOE
PSMOJIMHEWHOE JBMKEeHUE. CpelHsAss 1 MIHOBEHHAsl CKOPOCTh TeJla NMPU HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE NpsIMOJIMHEHHOE aBkeHue. CBOOOJHOE MajeHHUE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYXHOCTH. I[lepuon u yactora obpamenus. Jluneinas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepssii 3ak0H HproToHa. Bropoii 3akoH HeroTtoHa. Tpetuit 3akon Hetorona. [Ipunnun
CYHEPIO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbXKEHHUSI, CHJIa TPEHUS
TOKOS1, APYTHUE BUJIbI TPEHHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOJHOrO MajeHHS.
JBwxenne miaaneT BOkpyr Comuua. IlepBasi kocMmuueckast ckopocTtb. HeBecoMocTs u
[IEpErpy3KH.

PaBHOBecne MatepraibHOM TOYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynece Tena. M3menenne nmnyinbca. UMmyibe cuibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu M padotsl. [loTeHManbHas sHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIU.
[loreHumnanbHass odHeprusi cxarod npyxuHbl. KuHernueckas odHeprusa. Teopema o
KMHETUYECKOW HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABM)KEHHUS Tela OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHME IyTEN U TPACKTOPHUM IBUKEHUS OAHOTO M TOTO K€ T€Jla OTHOCUTEIBHO

PAa3HBIX TEJI OTCUYETA.
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10.
11.
12.
13.
14.
15.
16.

N3mepenne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO B KEHUS.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOIO IBUKEHUS.

HabutoieHne 1BUKEHUs Tesla 0 OKPYKHOCTH.

HaGmtoneHne MexaHMUYECKUX SIBJICHHMM, MPOUCXOIAIIMX B CHCTEME OTCuéra
«Tenexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JIBVMIKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACUCTBYIOIIEH HAa HETO CUJIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ileperaua uMIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJECHCTBUU.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU IPU CBOOOAHOM IaJIEHUU.

CoxpaHeHne MEXaHWYECKOM OSHEPruyM INPpU JBW)KCHUM Tella IO JEHUCTBHEM
IIPY>KHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyrupoBanue Tpakra sl pa3roHa M JajJbHEUIIIEro paBHOMEPHOTO JIBMXKCHUS
IapuKa WA TEJICKKH.

Omnpenenenue cpeaHeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JBMIXKEHUS IIapuKa o
HAKJIOHHOM IUIOCKOCTH.

OrnpeneneHue yCKOpEeHHs Tejla MPU PABHOYCKOPEHHOM ABMKEHHHM MO HAKIOHHOMW
MIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYTU OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HadaIbHOU
CKOPOCTH IYTH OTHOCATCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOILIWE
MIPOMEXYTKUA BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXEHUSI OT CHJIbI HOPMAaJIbHOTO
JABJICHHUSI.

Omnpenenenre kodduieHTa TpEHNU CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue paOOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBWIXKEHHHM Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YNPYTOCTH TPU MOABEME Tpy3a C HCIOJIb30BAaHHUEM
HETOABUKHOTO U MOJBMKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs DHEPTUH.

Paznen 9. Mexannuyeckue KoJieOAaHUS U BOJIHbI.

Konebarenbnoe nBmwkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMIA: TTEPUOJI, YaCTOTa,
aMIuMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. l[IpeBpaieHue sHepruu npu
KO0JIEOATEIILHOM IBHKEHUH.



3aryxatonue KojeOaHusi. BriHyXneHHple KoneOaHusi. Pesonanc. MexaHuueckue
BOJIHbI. CBOMCTBA MEXaHWYECKUX BOJIH. [IposonbHbIE U TIONIEpeUHble BOJIHBI. J{JTMHA BOJHBI
U CKOpPOCTb €€ pacrpoCTpaHeHusi. MeXaHHYeCKUEe BOJHBI B TBEPJIOM TeJE, CEHCMHYECKHE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKa. MH(Dpa3ByK U yabTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Ha6nronenue xonedanuii Te Mo ASUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnroneHnue BoIHYKIEHHBIX KOJIEOaHHI 1 pe30HaHca.

PacnipocTpaneHne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

7.

OmnpeneneHre 4acTOThI U EpUOAa KoJIeOaHUI MaTEMAaTHYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThI U EpUoAa KOJIeOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOJIAa KOJICOAHUI MOJBEIIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTHU NEpHOAa KOJIEOaHUH MPYKUHHOTO MAassTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJA KOJIeOaHUM Tpy3a, MOJBEIICHHOTO K HUTH, OT
MAacchl rpysa.

OnbIThl, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh NEpUOAA KOJIEOAHUH NPYKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUuTHOE MOoJie. DJIIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX

BonH. [llkana »7M€KTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHHE 3JIEKTPOMATrHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DJIeKTpOMarHuTHas nmpupojaa ceera. CKoOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpauuu.

1.
2.

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1.

N3yueHune CBONCTB ANEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass Mmomenb cBera. Mcrounuku csera. [IpsMonnHEHOEe pacnpOCTpaHEHHE CBETA.
3atmenuns Connua u JIynsl. Otpaxkenue cBeta. [1mockoe 3epkano. 3aKoH OTpaXKEHHUsI CBETA.

[Ipenomiienue cBeta. 3akoH mpesiomyieHUs cBeTa. [loiHOE BHYTpEHHEE OTpa)XKECHHUE
cBeTa. Mcnoib30BaHMe MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon myuedt B ymn3e. OnTuyeckas cucteMa Qoroamnmapara, MUKPOCKONA U
TeJecKona. ['a3 kak onrudeckas cucremMa. bim3opykocTs 1 JaabHO30PKOCTbD.



Pasnoxxenue Oemoro cBera B crnekTp. OmbiTel HptoToHa. CroxeHHE CIEKTpalbHbBIX
uBeToB. Jucnepcus ceera.
Jlemoncmpayuu.

L O N o U A wWwN R

[IpssMoNMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTuyecknuii CBETOBOJ.

Xon nydyeir B coOuparoIei JImH3e.

XOJI qy4der B pacCEUBAIOLIEH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeiicTBus Goroanmnapata, MUKPOCKOIA U TEIECKOIIA.

10. Moenb riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yeHune 6em0T0 CBETA IPH CIIOKCHUH CBETAa PAa3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXKCHHsI CBETOBOTO JIyda OT yrja I1aJeHUsl.
N3yuenue xapakTepUCTUK N300paKEHMsI TPeIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIICHUS CBETOBOIO JIy4ya OT yrja MaJcHHs
Ha TPaHMIIE «BO3TYX—CTEKIION.

[Tonmyyenue n300paskeHUH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenue GOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOILIEH JTUH3BI.
OmnbITHI IO Pa3I0KEHUIO OEJI0T0 CBETa B CIIEKTP.

OneITEl IO BOCHPHUATHIO LBETA MPEIMETOB IIPU UX HAOJIIOJEHUU YEPE3 LIBETOBBIE
(UIBTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JINHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas monens aromHoro siapa. M3oromel. PagmoaktuBHbIE npeBpainenus. [lepuon
MOJIypacIiajia aTOMHBIX SAEDP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAJIOBOTO U MAacCOBOTO YHUCEN. DHEPTHs
CBSI3M aTOMHBIX sAnep. CBsA3b Macchl M 3HEpruv. Peakuuu cuHTE3a W JCTICHUS SIAEP.
Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

A

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3TYyICHUH.

Peructpanus uzinydeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.



Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrIoMIHbIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME PHEPIMM YaCTUIBI MO0 TOPMO3HOMY MIyTH (II0

dboTorpadusm).

3. H3MepeHnue panoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpPUTENBHO-0000IIAIOIIMK  MOIYJIb MpEJHA3HAYeH JUId CUCTEMaTH3aluu U
0000IIEHNsT TPEIMETHOTO COJEPKAaHUS U ONbITa JEATENbHOCTH, NPHOOPETEHHOrO NpHU
U3yYEHUHU BCETO Kypca (pU3MKH, a TakkKe i1 NOJATOTOBKA K OCHOBHOMY IOCYAapCTBEHHOMY
’K3aMeHy Mo (pu3HKe 1715 00yUaronXcs, BEIOPaBIINX 3TOT YUeOHBIH MpeaMeT.

[Ipy wW3yyeHHWH [JAaHHOTO MOIYJSl PEAIM3YIOTCS M CUCTEMATU3HPYIOTCS BUIBI
JESTEIbBHOCTH, Ha OCHOBE KOTOpPBIX OOECHEeUMBaETCs JOCTHKEHUE MPEIMETHBIX W
MeTaIpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHasd I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS SBICHHM
MPUPOALl U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUECKUE SIBICHUS, TPUMEHSS
MOJIy4eHHbIE 3HAHUS, pEelIaTh 33J1a4M, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATENBHOCTHBIN XapaKTep JAaHHOIO pas/iefla peaau3yeTcs 3a CUET
TOT0, YTO 00OYYaIOIIMECS BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHMM pacro3HaBaTb W HAYYHO OOBICHATH (U3HUECKUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHbIE METO/bl UCCIEIOBaHMS (U3NYECKUX SIBICHUN, B TOM 4YHCIIE
IUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyyHbIE OCHOBBI Han0oOJiee BaXKHBIX JOCTUKEHUI COBPEMEHHBIX TE€XHOJOIHMH,
HaIrpuMmep, MPAKTUYECKOTO HKCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB 3HEPrUU HAa OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIHH.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MK Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha
JIOCTIDKCHUE  JIMYHOCTHBIX, METAlpeIMETHBIX H  TMPEAMETHBIX  00pa30BaTEIHHBIX
pE3yNbTaTOB.

B pesynbrare u3yueHus (PU3MKUM HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUsl Yy
oOyuarorierocst 0yayT copMUPOBaAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

e TMPOSBICHUE MHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKON (pr3ndecKoit
HAYKU;

e IIEHHOCTHOE OTHOIICHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

e TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B OOCYKJICHUU OOIIIECTBEHHO 3HAYUMBIX U ITUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHHUEM JOCTHXXEHUN (DU3UKHU;

e OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEITEILHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

e BOCHPUSTHE ICTETUUECKUX KaueCTB (PM3UYECKOU HAYKHU: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMMO3HAHUA:

e OCO3HaHHUE IEHHOCTU (PU3MYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUIIIEH COCTABIISIONUIEH KYJIbTYPHI;

e pa3BUTHE HAYYHOU JIFOO03HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IEATEIIbHOCTH;
S) popMuUpoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

e OCO3HaHHE IICHHOCTH 0E€30MacHOTO 00pa3a KMU3HW B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTH TpaBWJ 0OE30MacHOTO IMOBEAEHUS Ha TPAHCHOPTE, Ha J0porax, ¢
AJIEKTPUUECKUM U TEIJIOBBIM 000OPYAOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

e chOpMUPOBAHHOCTh HaBbIKa pedieKcuu, TPU3HAHUE CBOETO IIpaBa Ha OMMOKY U TaKOTO
e TMpaBa y Apyroro 4eJIOBEKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

e AKTHBHOE y4acTHE€ B PEIICHUU MPAKTUYECKHX 3aj7a4 (B paMKaX ceMbH, 00pa30BaTeIbHON
OpraHM3alii, Topojia, Kpas) TEXHOJOTMYECKOW U COIMaIbHOW HaNpaBJIEHHOCTH,
TPEOYIOIIUX B TOM YHUCIIE U (U3UUECKUX 3HAHU;

e HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO TpodeccHii, CBI3aHHbBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

e OpHEHTAIMS Ha MpUMeHEeHHE (GUBUYECKUX 3HAHUM ISl pelIeHUs 3adad B 00JacTH
OKpY’Karollen cpelibl, IJIAaHUPOBAHUS TTOCTYITKOB U OIEHKU UX BO3MOXHBIX TOCJICICTBUIN
JUT OKPYXKAKOLIEH CPEJIbl;

e OCO3HAHHUE TJIOOATHHOTO XapaKTepa KOJIOTUUECKUX MPOOIEM U MyTel UX PeIICHUS;

8) ajanTanuu K U3MEHSAIONIUMCH YCJIOBUAM COLUAIBHOM U NMPUPOJIHOM Cpebl:

e TMOTPEOHOCTH BO B3aUMOJICHCTBUU IIPH BBIMOJHEHUH HCCIAEJOBAHUM U TPOEKTOB

(bu3nYECKON HAMPABICHHOCTH, OTKPHITOCTD OIBITY U 3HAHUSM JIPYTHUX;



e TIOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTHU Y€pe3 MPAKTHUECKYIO JAESITEIbHOCTD;

e TOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUHM, B TOM yHcle (HOPMYyIUPOBATH UICH,
HOHSATHS, TUIIOTE3bI O (PU3NYECKHX O0BEKTAX U SBJICHUSX;

e 0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKHY;

e TUIAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NUECKUX 3HAHUIA;

e CTpPEMJICHHME aHAIM3UPOBATh U BBIABIATH B3aUMOCBSI3M MPUPOIBI, O0OIIECTBA U
HKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (DPU3UYECKUX 3HAHMIA;

e OLIGHKAa CBOMX JEHCTBHI C y4€TOM BIMSHUS Ha OKPYXAIOIIYIO Cpely, BO3MOXKHBIX
I7100aJIbHBIX TTOCIIEACTBUN.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOydaromnierocs OyAayT cpOpMHUpOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIUE T103HABATEJIbHBIC YHHUBEPCAbHBIC Y4YeOHBIC JCUCTBUS, KOMMYHHKATHBHBIE
YHUBEpCaJIbHbIC yUeOHbIC IEUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHbBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUI);
yCTAaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCHU(UKAIUK, OCHOBAaHHUSA  JUIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX
¥ HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHHSIM;

BBISIBJISITH TPUUMHHO-CJIEICTBEHHBIE CBSA3M MPHU M3YYEHUU (U3NYECKUX SIBICHUH U
IPOLIECCOB, JENaTh BBIBOJABI C HCIOJIb30BAaHUEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYNH;
CaMOCTOSTENIbHO BbIOMpaTh Ccrnoco0 pemeHus y4dyeOHOW (¢u3nuecKol 3aaadu
(cpaBHEHHE HECKOJIBKHX BapHUAaHTOB pEIICHHS, BbIOOp Hambosee MOAXOJAIIETO C
y4€TOM CaMOCTOSATEIBHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLbCKue 1eCTBUSA:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKA HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh TI0 CAMOCTOSITEIPHO COCTABJICHHOMY IUTAHY OTBIT, HECIOXKHBIN
(U3UICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUESCKOTO SIBICHUS,
OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAIINIO, TIOTYUYCHHYIO B XOJI€
MCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIICHUST ¥ BBIBOJALI 10 pe3yjbTaTaMm
IPOBEIEHHOTO HAOIFOACHUS, OIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JalibHEHWIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
TAaK)K€ BBIJBUTATh MPEANOJIOKEHUSI 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.



Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3jMYHble METOJbI, MHCTPYMEHTBI U 3alpoChl MPU MOUCKE U OTOOpE
MH(QOPMALIMU WU TaHHBIX C YYETOM MpeIIoKEeHHON yueOHOH (Ppu3nuecKkoil 3a1auu;
aHaNM3UpOBaTh, CHCTEMATH3HpPOBATb M  HHTEPHPETHPOBATH  MH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpMY MPEACTABICHUS HHPOPMAIUHU U
WILTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXEMaMHM, JuarpamMMmaMu, WHOU
rpadyKoi M MX KOMOMHAITASMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XOJie¢ OOCYXJeHHsS y4eOHOTO MaTepuaja, pe3yiabTaToOB JAa0OpPATOPHBIX PaboOT |
MIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOH TEMbI W BBICKA3bIBATH
WJICH, HAICJICHHBIC Ha pEIICHHE 3a7aud U TOJJICpKaHHWe OJIarokenaTelbHOCTU
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMU JAPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHapyKUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TMPEJCTABIATh  PE3yibTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OINbITa
(PKCTIeprUMEHTa, UCCIIEIOBAHUS, TTPOCKTA);

MMOHUMATh M HUCIIOJIH30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ WHIWBHIYAITbHOU PaOOTHI
IIPU PEIIEHNN KOHKPETHON (PU3UUECKOM MPOOIEMBI;

OPUHUMATh 1I€JIM COBMECTHOM JESTENIbHOCTU, OPraHU30BBIBATH JIEUCTBUS MO €€
JOCTIDKEHUIO:  PaclpeleNisiTb poiH, OOCYXJaThb TPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATHh CBOIO YacTh PadOTHI, TOCTUTAs KA4eCTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHMBATh KAaueCTBO CBOEro BKJaJa B OOHMI MPOAYKT TO KPUTEPHUM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyalMsIX, TPEOYIOITUX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATLCS B PA3NIMYHBIX MOAXO0JAaX MPHUHATHS pEUIeHUM (MHIWBHIYaTbHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIIbHO COCTABJIATh AJITOPUTM pPEIICHUsS (U3MYCCKOW 3a7adyd WM TUTaHa
UCCJICIOBAHUS C yYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraéMple BapuaHThl PEIICHHIM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

AaBaTb aJ/ICKBATHYIO OLICHKY CUTyallluX U MpCAjiaraThb IJIaH ee HU3MCHCHUI,



OOBSICHSATh MPUYUHBI JTOCTUKEHUS (HEAOCTHIKEHUS) PE3YIbTAaTOB JE€ATEIIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHUCJIE B XOJl BBINOJHEHUS
(Gu3MUecKoro HCCIeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENLCTB,
M3MEHHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUThb ce0si HAa MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPyroro;

NpU3HaBaTh CBOE MpPaBO HAa OMIMOKY MpHU pelleHUd (U3NYECKUX 3a7ady WU B
YTBEPKICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHIity oOydyeHust B 7 kjacce npeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKHE W XUMHUUYECKHE SIBIICHUS, HaOII0/IeHUE,
AKCIEPUMEHT, MOJIEJIb, TUIIOTE3a, €AUHUIIBI (PU3NYECKUX BEJIUYUH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUAKOE, Fa3000pa3HOE), MEXaHUUECKOE
JBIOKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TpacKTOpHs,
paBHOJCHCTBYyIOIIas cuia, aedopmanus (ymnpyras, MjJacTUYecKas), HEBECOMOCTD,
COOONIAIOIINECS COCYbL;

paznmuuath aBiaeHus (auddys3us, TEIOBOE€ JBMKEHUE YacTHI] BEIIECTBA,
pPaBHOMEPHOE NIBIDKCHHE, HEPAaBHOMEPHOE [BIDKCHHE, WHEPIUS, B3aUMOCHCTBHE
TEJ, paBHOBECHME TBEPABIX TEI C 3aKpEIUIEHHOM OChIO BpallleHus, Iepeaadya
JaBJICHUS TBEPABIMU TEIaMH, >KUIKOCTSAMU W Ta3aMu, aTMoc(epHOe HaBJCHHE,
MJaBaHUE TeJ, TMPEBpalllEHUs] MEXaHWYEeCKOW »JHEpPruM) MO OMHUCAHUIO UX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIONIUX JTaHHOE
busnuecKoe SIBICHUE;

pacno3HaBaTh MPOSBICHNE N3YUCHHBIX (DU3NYECKUX SIBIICHUN B OKPYKAIOIIIEM MUPE,
B TOM 4ucle (PU3NYECKue SBJICHUS B MPUPOJIE: MPUMEPHI IBIKEHUS C PA3TMUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEKHWBOW NPUPOAE, NEUCTBUE CUJIbI TPEHUS B NPUPOAE U
TEXHUKE, BIUSHUE aTMOC(EPHOTO JAaBJICHHUS HA KUBOW OpPraHW3M, IUTABaHUE PHIO,
phIUary B TeJie YeloBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NYECKHE SBIICHHUS, MCIOIB3YS
dbu3uyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IYTh,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YMNPYrOCTH, CHJIa TSDKECTH, BEC Teja, CHuila
TpeHUs, JaBieHUEe (TBEPAOro Tela, >KUIKOCTH, Ta3a), BHITAIKWBAIOMIAs CHJIA,
MeXaHH4ecKass paboTa, MOIIHOCTb, IUICUYO CHJIBI, MOMEHT CHJIBI, KO3 HUIIUCHT
MIOJIC3HOTO JIEWCTBYS MEXaHM3MOB, KHHETUUYECKAsl ¥ TIOTCHIIMAIbHAS SHEPTHS), TTPU
OTKMCAHWM MPABWIILHO TPAKTOBATh (DU3UYECCKUN CMBICI MUCIOJIb3YEMBIX BEIMYWH, HX
o003HaueHHUs W EIUHUIBI  (DU3WYECKUX  BEIMUYMH, HAXOAUTh  (OPMYJIBI,



CBSI3BIBAIOIIME JTAaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHUS U IPOLECCHI, HCIIONb3Ys
IpaBUJIa CIOXKEHUS CUII (BJIOJIb OAHOM MpsiMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBWIO paBHOBECHs phlyara (0JI0Ka), «30J0TO€ MPABHIIOY» MEXAHUKH,
3aKOH COXPaHEHWs MEXaHWYEeCKOM OJHEPIMM, IPU OTOM JaBaThb CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBHIBATH €M0 MATEMaTUUECKOE BbIPAKEHUE;

OOBACHATh (PU3MYECKHUE SIBICHHUS, IPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallUldl  INPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYHHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYECKHX IIaroB C
ornopoit Ha 1-2 M3y4YEHHBIX CBOWCTBA (DM3MUECKUX SBICHHM, (PU3MUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTHY,

pemate pacuéTHble 3a1auu B 1—2 JEHCTBUS, MCNONb3Yys 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaJM3a YCIOBHS 3aJadd
3aMHUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUYECKHE BEIUYHUHBI B (POPMYJIBI U
MPOBOJIUTH PACUYEThI, HAXOJAUTHh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JUJISl PEIICHUS
3a]1a4, OLICHUBATh PEAIUCTUYHOCTh MOTYYEHHON (PU3UYECKON BETUUYHHBI;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOLIM (U3HYECKUX
METOJOB, B OINHCAHUW MCCIENOBAHUSA BBIICIATH NPOBEPSIEMOE IPEANOIOKEHUE
(rumotesy), pa3au4aTh U HMHTEPIPETUPOBATH MOJYYEHHBIM pE3yJbTaT, HAXOAMTH
OLIMOKY B XO/I€ OIbITA, JI€JaTh BHIBOJBI 110 €TI0 PE3yIbTaTaM;

OPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3NUYECKUX
CBOMCTB TeJI: (POPMYIUPOBATH MPOBEPAEMBIE MIPEIITOJIOKEHNS, COOMPATh YCTAHOBKY
U3 TPEIIOKEHHOT0 O0OpyAOBaHMS, 3alUCHIBATH XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IBI;

BBITOJIHATH NMPSMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00bEMa, CHIIbI U
TEMIEPATypbl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aIIUCHIBATH
MoKa3aHus MPUOOPOB € YUETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTA U3MEPEHUI;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKOUN BEIUUMHBI OT IPYTOM C
UCIIOJIb30BAHUEM  MPSIMBIX  U3MEPEHHUH  (3aBUCUMOCTH IYTH  PaBHOMEPHO
JIBIKYLLIEroCs Tejla OT BPEMEHHU JABUKECHHUsI T€Ja, CUJIbI TPEHUS CKOJIBKEHMS OT Beca
TeNa, KayecTBa 00pabOTKU MOBEPXHOCTEH TET M HE3aBUCHUMOCTU CHJIBI TPEHUS OT
IUIOIIA CONPUKOCHOBEHMS TE€J, CHWJIbl YNPYrOCTHM OT YIJIWHEHUS MPYKUHBI,
BBITAIKUBAIOIIEH CWJIBI OT OOBEMA MOTPYXKEHHOM YacTU Tela U OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUH IJIaBaHUs Tell, YCIOBUN paBHOBECHS pblyara v OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHMHM Y4eOHOTO HCCIIEOBAaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHMUs, ClIeysl MPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTATHI
NOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIIMYUH B BHUJIE MPEAJIOKEHHBIX TaOJIHI] U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

MPOBOANTH KOCBEHHBbIE M3MEPEHHUs (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPHAOTO TENA, CUJA TPEHUS CKOJNBXKEHUSA, AAaBJIECHUE BO3/yXa,



BBITAJIKMBAIOIIAS CHJIA, JEUCTBYIOIIAs HAa MOTIPYKEHHOE B KUAKOCTh TEJIO,
KO3((UIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIELys MPEAT0KEHHON
UHCTPYKUMHU: TPU BBIIOJHEHUM U3MEPEHUH coOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAaHOBKY Y BBIUMCIIATH 3HAYEHNE UCKOMOM BEJINYMHBIL;

e coOmofaTh MpaBWJIa TEXHUKHM OE30MacHOCTH TMpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

e yKa3bIBaThb MPUHIUIBI JECUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOLINECS COCY/Ibl, OAPOMETp, phIUar, MOIBUKHBIN
Y HETIOABM)XKHBIHN OJIOK, HAKJIOHHAS MIJIOCKOCTH;

e XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOWCTB C ONOpPOl HAa MX ONUCaHUA (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HaHHUs O CBOMCTBaX (PM3MUYECKUX SIBICHUNA U HEOOXOIUMBbIE
(u3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH NPHUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEpPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKHX 3HAHUM B MOBCEAHEBHOM >KM3HU Il 0OECleueHHUs
0e30MmacHOCTH MpHu OOpalleHuu C MNpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAaHEHHUS 370pOBbsi U COOJIIOEHUS HOPM HKOJIOTUUECKOTO TIOBEACHHS B
OKpYXaroUIen Cpee;

e OCYIIECTBIIATH OTOOP MCTOYHHMKOB HH(OpManuu B MHTepHETE B COOTBETCTBUU C
3alaHHBIM [IOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCS 3HAHUNW M IYTEM
CPaBHEHHUS PaA3JIMYHBIX HCTOYHHMKOB BBIIEIATh MH(GOPMALUIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MM MOXKET OBITH HETOCTOBEPHOI;

e HCMOJB30BATh TPU BBINOJHEHUH YYEOHBIX 33JaHUN  HAYYHO-TIONMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WuTepHer, BinageTb NpuéMaMud KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMK U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE KPAaTKUE MIUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB HWH(pOpManuu (HU3UYECKOTO COACpPKAHUSA, B TOM YHUCIE MyOJIUYHO
JienaTh KpaTKhe COOOIIEHUS O pe3ysIbTaTaX MPOEKTOB MM YYEOHBIX UCCIEI0BAHUM,
IIPX OTOM TPAMOTHO MCIIOJb30BAaTh MW3YYECHHBbIM NOHATUMHBIMA ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NPE3EHTALUEH;

e TIIpU BBINOJHEHUU Y4E€OHBIX MPOEKTOB U MCCIIEAOBAHUM pacnpenensiTh 00s3aHHOCTH
B IPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMHM, CICIUThH 32 BBHIMOJHEHUEM
MJlaHa JeMCTBMI, aJeKBATHO OILIEHWBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTD
IpyNIbl, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, YYHUTHIBAs MHEHHE
OKPYXKaIOILUX.

K xoHiy oOyuyeHust B 8 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCIOJb30BATH MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUSI BEILECTBA, KPUCTAUIMYECKHE U aMOp(HbIE Tena,
HACBIIIEHHBIA W HEHACBIIIEHHBIM Tap, BIAKHOCTh BO3[AyXa, TEMIIEpaTypa,



BHYTPEHHSISI SHEPrus, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl,
AIEKTPUUYECKOE MOJIE, MPOBOJHUKUA U AUAJICKTPUKH, MOCTOSHHBIA AIEKTPUUYECKUI
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE pAcIIUpPEHUE U CKaTHe, Tervionepenaya, TEIIOBOe
paBHOBECHE, CMayuBaHWE, KaNWJUISIPHBIC SBJICHUS, HCHApEHUE, KOHJICHCAIus,
IJIaBJI€HUE,  KpUCTaM3anus  (OTBEpAEBaHWE), KWIIEHHWE,  TeIulonepeaaya
(TemIonpPOBOIHOCTh, KOHBEKIIUS, U3IIyYCHHE), SIECKTPU3ALIMS TEJ, B3aUMOJECHCTBUE
3apsiioB, NEUCTBUSA BIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJCHCTBUE
MarHuTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIMUSI) 1O OMNUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

pacno3HaBaTh NPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIEM MUPE,
B TOM 4Hclie (pU3MYECKUe SBJICHHS B TPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE H
KaWUISIPHBIC SIBJICHUS B TPHUPOJIC, KpPUCTALIBl B mpupoje, usinydeHue ColiHila,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTpUUYECKUE SBICHUS B atMocdepe, IJIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeid MOII0COB, pOiIb MATHUTHOTO TOJISA JUIsSl KU3HHU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

ONUCHIBATh HW3YYEHHbIC CBOMCTBA Tel U (U3NYECKUE SBICHUS, HCIOIb3Ys
du3nuecKre BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsi, KOJIMYECTBO TEIIOTHI,
yaelbHasl TEIJIOEMKOCTh BEUIECTBA, VYJAEJIbHAsA TEIJIOTa IUIABJICHUS, YlEJIbHAs
TEIIoTa MapooOpa3oBaHMs, yaelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(GOUIIMEHT
MOJIE3HOT0 JEHUCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/IYXa,
ANEKTPUYECKUHN 3apsll, CUjla TOKa, AJIEKTPUUECKOE HANpsHKEHUE, COMPOTHUBIICHUE
POBOJHUKA, yJIETbHOE COIMPOTHUBIICHHE BEIIECTBa, paboTa ©  MOIIHOCTH
ANEKTPUYECKOTO TOKA), MPU OMUCAHWUW MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
HCTIOJIb3YEeMbIX BEJIMUYMH, 0003HAUYCHUS U €IUHULIBI (PU3NUECKUX BEJTMYUH, HAXOAUTh
(dbopMyJibl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKK U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SIBJICHUS M MPOIECChI, MCIOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BELIECTBA,
MPUHLNN CYNEPHO3ULIMKM TOoJIe (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH OMa g ydacTka uenu, 3akoH Jxoynsa—JIeHna, 3ak0H COXpaHEeHUs
SHEPTUU, TIPU ITOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCHIBATh €TO
MAaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PM3MYECKUE TMPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyaIun MIPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYMHHOCIICACTBEHHbBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX IIaroB C
omopoil Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SBJICHHUM, (PU3HMUESCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;



pemath pacu€THble 3amadu B 2—3 JEHCTBUS, HCIONb3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MUYECKHE BETUYMHBI: HAa OCHOBE aHajW3a YCJIOBUA 3aJauu
3aMHChIBAaTh KPATKOE YCIOBUE, BBISABIATh HEAOCTATOK JIaHHBIX JJIs PELICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ PEIICHUs, IPOBOJIUTH PACUETHI
U CpaBHUBATh IMOJyUEHHOE 3HAYCHHE (PU3NYECKOM BEIUYUHBI C H3BECTHBIMU
JTAHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh MPHU IMOMOLIM (U3NYECKUX
METOJIOB, HCIOJIb3YySl  ONWCAHUE  MCCIECAOBAaHUSA, BBIICIATH  IPOBEPSEMOE
IPEINOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsAKA MPOBENCHUS HCCIIEIOBAHUS,
JIeNaTh BbIBOJIBI;

MPOBOANTH OMBITHI O HAOMIOACHUIO (U3MUECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIE SBJICHUS, 3aBUCUMOCTb JaBJIECHHUS BO3JyXa OT €ro
o0bEMa, TemmepaTypbl, CKOPOCTH TIpollecca OCThIBAaHMS M HarpeBaHus Ipu
M3JIyYEHUH OT LBETa W3JIydaromedl (moryionjaronieil) MOBEepXHOCTH, CKOPOCTb
UCIIApEHUsi BOJBI OT TEMIIEPATypbl JKUJAKOCTA M IUIOIIAAM €€ MOBEPXHOCTH,
ANEKTpPU3alusa TEI M B3aUMOJCHCTBUE AJIEKTPUUECKUX 3aps/ioB, B3aHUMOJICHCTBHE
IOCTOSIHHBIX MarHWTOB, BU3yaJIM3alMsl MarHUTHBIX I10JIEM ITOCTOSIHHBIX MarHWTOB,
JNEUCTBUS MAarHUTHOIO TOJI HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBa 3JIEKTPOJBHUIATENsl MOCTOSHHOTO TOKA): (hOpMyIMpoBaTh MPOBEPSIEMbIE
MPEANOJIOKEHNU, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOIO0 000pYy/I0BaHUA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIOJIHATh NPSIMBbIE U3MEPEHUsT TEMIIEpPaTypbl, OTHOCUTEIBHOW BIAXXHOCTU
BO3/lyXa, CHJIbl TOKa, HANPSDKEHUS C HMCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUH C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETMYUHBI OT JIPYTOHl C
UCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUM (3aBUCHMOCTH COIPOTHBIICHUS MPOBOJHMKA
OT €ro HJWHBI, IUIOIIAJM IONEPEYHOrO0 CEYEHUS U YACIBHOIO CONPOTUBIICHUS
BELIECTBA MPOBOJHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAPSLDKEHUS Ha
MIPOBOJIHUKE, MCCIEJOBAHUE MOCIEAOBATEIBHOIO M MAPAJUIETBbHOTO COEIUHEHHM
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJIHSITH
U3MEpEHMs], CIeays IPEI0KEHHOMY IIaHy, (GUKCUPOBATh Pe3yIbTaThl OJYyYEHHOU
3aBUCUMOCTH B BHUAE TaOnuu W rpaduKoB, JeiaThb BBIBOJBI MO pPe3yJibTaTaMm
UCCJIeIOBAHUS;

MIPOBOANTH KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEJIUYUH (yAeTbHas TeIIOEMKOCTD
BEIIECTBA, COIMPOTUBJICHHE MPOBOAHMKA, PadOTa M MOIIHOCTb 3JIEKTPUUYECKOTO
TOKA): TJIAaHUPOBATh U3MEPEHUS, COOMPATh FIKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEAYs
PEASI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYCHUE BEIUUUHBI;

coON0/IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH Mmpu pabdoTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBl JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCAHUS (B TOM YHUCIE: CUCTEMa OTOIUICHUS JOMOB,



TUTPOMETp, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETpP, CUETUYHUK AIIEKTPUUECKOU
SHEPTUM, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE NPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJBUraTEIb
IOCTOSTHHOTO TOKAa), HMCIOJB3ysl 3HAHMSI O CBOWCTBAX (DU3MUECKHUX SIBICHUH U
Heo0X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENBbHBIE NPHOOPHI IO
CXeMaM U CXEMaTU4YHbIM pPUCYHKaM (3KUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, THUIPOMETP, JBHUraTeilb BHYTPEHHEIO CrOPAHMs, AIJIEKTPOCKOIL,
peocTaT), COCTaBIATb CXEMbl JJIEKTPUYECKUX LENeil ¢ MOCIeNOBAaTEeIbHbIM U
napajuiebHBIM  COCAMHEHHEM JJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh HMHPOpPMALMIO O NpHUMEpax) IPaKTHUECKOIO
UCIIOJb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEAHEBHOW MXU3HU JUIsl OOECreueHUs
0e30macHOCTH MpU OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbA MW COOJIOJEHUS HOPM DSKOJIOTHYECKOTO TMOBEAEHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATh MOUCK HMH(popmanuu (uznueckoro cojaepxkanust B MHrepHete, Ha
OCHOBE HMMEIOIIMXCA 3HAHUM M IIYTEM CPABHEHUS JOIOJHMUTEIBHBIX HCTOYHHKOB
BBIJICJISITh MH(OPMAIUIO, KOTOpas SBISIETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BHINOJHEHUM YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJSPHYIO
JUTEpPaTypy (PU3NYECKOTO COACp)KaHUS, CIPAaBOUYHbIE MaTepuaibl, PECYpPChl CETH
WuTepHer, Binagerb NpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE MHUCHMEHHBIE M KPATKHE YCTHbIE COOOIIEHMs, 0000Ias
MHPOPMAIUIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3NYECKOTO COAEPIKAHUS, B TOM YHUCIIE
nyOJIMYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKON
NEATEIBHOCTH, IIPU O3TOM TPAMOTHO MCIIOIb30BaTh WM3YYEHHBIM IOHATUHHBIN
anmnapart Kypca (pU3MKU, CONPOBOXKAATH BHICTYIUICHHE MTPE3CHTALINEH;

IpU BBINIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3UYECKUX IPOLIECCOB
pacnpeenaTb 00513aHHOCTH B TPYIINE B COOTBETCTBUM C IOCTABICHHBIMU 3a7auaMH,
CIIEIUTHh 32 BBINOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTUPOBATh €ro, aaeKBaTHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYMIbl, BBICTPAaUBATh
KOMMYHUKATHBHOE B3aUMOJEICTBUE, POSBIISAS TOTOBHOCTD pa3peiiarb KOHQIUKTHI.

K xoniry obydyenust B 9 kjacce npeMeTHbIC Pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

WCIIONB30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKAa, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JBIKEHHS,  Achopmaius (ympyrasi,
IlacTU4YecKasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb H
Meperpy3ku, MEHTP THKECTH, a0CONIOTHO TBEPAOE TENO, IEHTP THKECTU TBEPIOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KoOJeOaHWs W BOJHBI, 3BYK, WH(pa3ByK
yJIbTPA3BYK, AJICKTPOMArHWTHBIC BOJIHBI, IKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,



OJM30PYKOCTh M JNaJbHO30PKOCTb, CIEKTPhl MCIYCKaHHUS M TOIJIOIIEHUs, aibda,
0eTa- 1 raMMa-U3Iy4eHHsI, U30TOIIbI, sIepHAsi SHEPTEeTUKA;

pa3nuyath SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE  MpPSAMOJIMHEHHOE  JBW)KEHHME, CBOOOJHOE MaJieHUuEe  Tedl,
PaBHOMEpPHOE [IBHJKEHHE 110 OKPYKHOCTH, B3aHUMOJECHCTBHUE TE€J, PEAKTUBHOE
IBIDKEHUE, KoJebaTebHOe ABIKEHNE (3aTyXaroliue W BBIHYK/ICHHbBIE KOJCOaHwMs),
pE30HAHC,  BOJIHOBOE  JBW)KCHHME,  OTPAKEHUE  3BYKAa,  IPSMOJIMHEHHOE
pacnpoCTpaHEHHE, OTpPaKEHHWE U TPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpakKEHHUE CBETA, pa3jloKeHUE OeJoro cBeTa B CHEKTP U CIOKEHHE CHEKTPaJIbHBIX
LBETOB, JHCIEpPCUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa U3JyYEHHs) M0 ONUCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE
(B TOM uuncne Quanyeckue SBIEHUS B MPUPOJIE: NPUIUBBI U OTIUBBI, JBHKEHUE
maHeT CoOJIHEYHOM CHUCTEMBI, PEaKTUBHOE JBW)KEHHE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, LIyHAMHU,
9X0, I[BETa TeJ, ONTHUYECKUE SBJICHHUS B NPUPOJE, OMOIOrMUEcKoe JAeicTBHE
BUIMMOIO, YJIbTPauOJIETOBOTO M PEHTIEHOBCKOIO W3IyYEHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHE JIYyYH, PAIHOAKTUBHOE U3Iy4YE€HHUE MPUPOIHBIX
MUHEpAJOB, AEHCTBUE PANTMOAKTHBHBIX HM3JIYyYEHUH HA OpPraHM3M 4eJIOBeKa), MpH
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/ayy B Y4YEOHYIO, BBIACIATH CYLIECTBEHHBIE
CBOMCTBa (IpU3HAKK) PUINUECKUX SBJICHUII;

OMHUCHIBATh HM3YyYEHHbIE CBOWCTBA Te€a M (U3MYECKUE SBIICHUS, HCIOJIb3YS
¢u3nueckue BeNMYMHBI (CpeOHss W  MTHOBEHHas CKOpPOCTb Teja Ipu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOpPEHHUE, MepeMelIeHue, MyTh, YrioBas CKOPOCTb,
CHJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE CBOOOIHOTO MaIeHus, BEC
TeJNa, UMITYJIbC Tejla, HMIYJIbC CHJIbl, MEXaHWueckas paboTa U MOILIHOCTbD,
MOTEHIMANbHAsl  SHEpPrus Tela, MOJHATOIO HaJ  TMOBEPXHOCTHIO  3EMIIH,
MOTEHI[MANbHAS HHEPrusl CKATOM NPYKUHbI, KUHETUYECKas DHEpPrus, IOJIHAS
MEXaHWYecKas SHEprus, NepUoJ M 4acToTa KoJieOaHWM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTElb NPEIOMIICHUS CpEAbI), IPH
OMHCAaHUU TPABWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIIOJIb3YEMbIX BEJIUYMH,
00O3HAaUeHUs M  €IUHULBl  (PU3UYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBA3BIBAIOIUE JAHHYIO (DU3WYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETNYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBICHHUS U TPOIECCHI, HCIOJIb3YS
3aKOH COXPAaHEHHs DJHEPruu, 3aKOH BCEMHUPHOIO  TATOTEHHS, NPHHLIIMI
CYTEPIIO3ULIMUA CUJI, TPUHIIUI OTHOCUTENIbHOCTHU [ anuiest, 3akoHbl Hpl0TOHA, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHUS M TPEIOMJICHUS CBETa, 3aKOHBI
COXpaAHEHUs 3apsI0OBOIO0 M MAacCOBOTO YHWCEN NMPHU SAEPHBIX PEAKUMSIX, IPU 3TOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;



OOBSACHATH (PM3MYECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBISBIATH  MPUYUHHO-
CJIEICTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ ONOpPOH Ha
2-3 W3y4YCHHBIX CBOMCTBAa (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THhle 3a7aud (OMUpAIOIIMECsT Ha CHCTEMY U3 2—-3 ypaBHEHHM),
UCIOJIb3Ysl 3aKOHBI ¥ (hOPMYJIbI, CBSI3bIBaIONIME (PU3NUYECKHE BEIMYUHBI: HA OCHOBE
aHajM3a yCIIOBUA 3a/1a4d 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAIOIINE
WIKM W30BITOUYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE s
perieHus, TMPOBOAWTH pPACYEThl W OICHHWBATh PEATUCTUYHOCTH IMOJYYCHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOILIM (HU3UUYECKUX
METOJIOB,  HUCIIOJIb3ysl ~ ONHCAHME HUCCIEAOBAHUS, BBIIEIATH  IPOBEPSIEMOE
MIPEANOJIOKECHNE, OICHUBATh MPABMWIHBHOCTD TMOPSIKA TPOBEICHUS HCCICAOBaHUS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIIOCHHUHN U OIIBITOB;
MPOBOJIUTH ONBITEI MO HAOMIOMCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HICCKUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh TMepuoja KojeOaHuil NPYXKUHHOTO MasTHUKA OT MAacChl Tpy3a H
KECTKOCTU TIPY)KWHBI W HE3aBUCHMOCTh OT aMIUIMTYIbl MalblX KOJCOaHMA,
MPSMOJIMHEMHOE PAaclpOCTPAHEHUE CBETa, Pa3jIoKEHHE OEJIoro CBeTa B CIEKTP,
U3Y4YCHUE CBOWCTB H300pPaKEHHsSI B IIJIOCKOM 3€pKajie W CBOMCTB HM300paKeHUs
npeaMeTa B coOuparomieit TuH3e, HaOJII0IeHUE CIUIONIHBIX U JTUHEHYAThIX CIIEKTPOB
U3ITyYEHHUSI): CaMOCTOSTEILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa
000pyI0BaHUS, OTMMCHIBATH XOJI OMBITA U €r0 PE3YNIbTAThl, (HOPMYIUPOBATH BHIBOIBI;
MIPOBOJIUTH TP HEOOXOIWMOCTH CEPHIO MPSIMBIX U3MEPCHUMN, OMpeessas CpeIHee
3HAUYCHHUE H3MEPSIEMON BENIMUYMHBI ((POKYCHOE pACCTOSTHUE COOWpAIOIed JHH3bI),
000CHOBBIBAThH BHIOOP criocoOa u3MepeHus (M3MEPUTEITHHOTO MPUOopa);

MIPOBOJIUTH MCCEAOBAHUE 3aBUCHUMOCTEH (DM3NUCCKUX BEJIUYHMH C UCIIOJIH30BAHUEM
MPSAMBIX HM3MEPEHWH (3aBUCHUMOCTH ITyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM
NBIKCHUU O€3 HauyadbHOW CKOPOCTH, IMepuoja KojJeOaHuW MaTeMaTH4eCcKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yIJiia MaJCHUs U
yria  TOpeloMJIGHHsT OT  yIyla  TaJieHus): IUIaHUpOBaTh  HCCIEIOBaHHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATh pe3yJbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DM3UYECKUX BEJIUYHMH B BUJIC TaOIUI U TpadMKOB, JIeJIaTh BHIBOIBI TI0
pe3ynbTaTam HCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUsT (U3MUECKUX BEIUYUH (CPEHHsISI CKOPOCTh H
YCKOpPEHHE Teja TMpPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOHOTO
najcHus, )KECTKOCTh MPYKUHBI, KO3Y(POUIIMESHT TPEHHS CKOJIbKEHUS, MEXaHUIEeCKas
paboTa ¥ MOUIIHOCTb, YacTOTa M Mepuoj KoyjeOaHWd MaTeMaTH4YecKoro Hu
MPY>KUHHOTO MasTHUKOB, OMTHYECKasl CHJIa COOMpAIoiel JIMH3bI, PAIMOAKTHBHBIN
¢oH): TUTAaHWPOBATH HM3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHHUS, CIICTys TPEIJI0)KCHHON WHCTPYKIIUH, BBIYNCIIATh 3HAUCHUE



BEJIMYMHBl M AHAIM3HPOBATH IIOJYYEHHBIE PE3YyIbTaThl C YYETOM 3aJaHHOM
IIOIPELIHOCTA U3MEPEHNN;

coON0/IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU HM3YYCHHBIX (DU3MUECKUX MOJENIel: MaTepuaibHas
TOYKa, a0COJFOTHO TBEPAOE TEJIO, TOUCUHBIN MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIETb aTOMa, HYKJIOHHAsi MOJIENIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBLI JIEUCTBUS W3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM HAa HX ONHCaHUs (B TOM 4YHUCJE: CHUAOMETP, IaTYUKU
IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, PAKETa, 0JXOJIOT, OYKH, IIEPUCKOII,
¢oroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3MMETp, Kamepa
BuiibcoHa), UCTIOb3ysl 3HaHMS O CBOMCTBaX (PU3MYECKHUX SIBIICHUN U HEOOXOIUMBbIE
du3nuecKre 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKHM HM3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MPH
pEelIeHNH Y4YEOHO-TIPAaKTUYECKUX 3a]ay, ONTUYECKUE CXEMbl JUIsl IMOCTPOCHUS
N300pakeHU B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

OPUBOJUTH TPUMEPHl (HAXOIUTh HH(OpPMAIMI0O O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKHX 3HAHUM B TOBCEAHEBHOM >KM3HU ISl 0OEcCreueHUs
0e30macHOCTH MpU OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSI 370pOBbsi U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HHpopManuu (usndeckoro coaepxkanuss B HHTepHere,
CaMOCTOSATENbHO (POPMYNHPYs] MOUCKOBBIA 3aMpOC, HAXOAUTh NMYTH ONpEAeTIeHUs
JIOCTOBEPHOCTH TOJIydEHHOH HH(OpMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOIIOJTHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPH  BBHIMIOJIHEHUHM YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNuTtepHeT, BiageTh NpuéMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/aBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHbIE COOOIIEHHMS Ha OCHOBE
uH(bOpMAIIUN W3 HECKOJIbKUX HCTOYHUKOB (PH3UYECKOTO CONEpkKaHUs, MyOIMIHO
MPEACTABIIATh PE3YJIBTATHI IPOEKTHOW WIIM UCCIIEIOBATENIBCKON AEATEIBbHOCTH, TIPH
3TOM TPAMOTHO HCIOJIB30BaTh W3YYECHHBIM MOHATUMHBIN amnmapar u3y4aemMoro
pasnena (QU3MKK U CONPOBOXKIATh BBICTYIUICHHE MpEe3eHTaluuedl ¢ ydérom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4vecTBo 4acoB SeTpo ¢ (undposLIe)
. JIEKTPOHHbBIE (U BbI
Ne o/ HaumeHoBaHue pa3/iejioB M TeM MPOTrPaMMBbI Beero KouTpoabHbie IpakTuyeckue 06DAI0OBATENBHEIE PECYPChE
padoThI padoThI
Pazjen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAOLIEr0 MUpa
11 dusmka - HayKa 0 IPUPOJIE 2 bubmorexa [IOK
' https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
12 PH3HICCKHIC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]1 TO3HAHUS 2 1 1 hitps://m.eds00.ru/7f416194
Wroro mo pazneny 6
Pa3znean 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' p H https://m.edsoo0.ru/7f416194
2.2 JIBr>KeHre 1 B3aUMOJICMCTBUE YaCTHUII BEIIECTBA 2 1 bubmorexa HOK
' A tset https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 Eubmaorexa LJOK
' https://m.edsoo0.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue e
bu6mmoreka [JOK
3.1 MexaHmecKoe ABIKEHHE 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [JOK
3.2 Muepuus, macca, na0THoCTS 4 1 https://m.edso0.ru/7f416194
bu6mmorexa [JOK
3.3 Cuna. Bupt cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 ‘ JaBnenue. Ilepenaya naBiueHus: TBEPABIMU 3 bubnnoreka [JOK



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

TEJIaMU, XXUJIKOCTAMHU U ra3daMu

https://m.edso0.ru/7f416194

bu6mmoreka [JOK
42 Jlapitetine KuAKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmocepHoe faerHe 6 https://m.edsoo.ru/7f416194
44 JlercTBHE KUIKOCTHU U Ta3a Ha MOrPYKEHHOE B 7 3 bubmuorexa [IOK
' HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bubmuoreka [JOK
>1 Pabora u momsocts, 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 HpocTaie MEXaHH3MEI > . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
53 Mexanuteckas SHeprius 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(POBHIE)

Ne o/ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero KouTpoabubie IIpakTunyeckue 06DAI0OBATENBHEIE PECYPChE
padoThI padoThI
Pa3neu 1. TenioBble siBJIeHUSA
. bubmuoreka [JOK
1.1 CtpoeHue U CBOMCTBA BElECTBA 7 1 hitps://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teruosbie mporecch! 21 . ° https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIEC Tella U UX 7 1 bubnmoreka [JOK
' B3aUMO/ICVICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
23 MarHuTHELE SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMATHHTHAS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14,5



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

KoanuecTBo 4acoB

dueKkTpoHHBbIE (LM (pPOBbHIE)

Ne o/ HaumeHoBaHue pa3jiejioB U TeM NPOTrPAMMBbI Beero KouTpoabHubie IIpakTuyeckue 06pPA30BATEIBHEIE PECYPChI
padoThI padoThbI
Pasnen 1. Mexanuveckue siBJIeHUS
11 MexaHH4eCKOe JBMKEHUE U CIIOCOOBI €TI0 10 1 1 bu6nuoreka [IOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozeiicrene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHBI COXpAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pazpen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
bubmuorexa [JOK
21 Mexammeckue koneOarms ! 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
2.2 MexaHuueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE TI0JI€ U AJIEKTPOMArHUTHBIE 6 5 bubmuotexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHUA
bu6nuoreka [IOK
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIMH3BI B ONITHYECKHEe TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pa3gen 5. KBaHTOBLIE fIBJICHUSA



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
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bu6mmoreka [IOK

5.1 Hcnyckanne v norionieHrne CBETa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK
52 (CTpoetine aToMHOro spa 6 . https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK
5.3 SInepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IIM I MOAYJIb
6.1 [ToBTOpenue u 00o0IIEHUE COIEPKAHHS Kypca 9 5 bu6mmoteka [JOK
' ¢busuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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